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APPENDIX  I. 


IMPROVEMENT  OF  THE  HARBORS  OF  NORFOLK,  VA.,  AND  BEAUFORT, 
N.  C;  OF  CURRITUCK  SOUND,  COANJOK  BAY,  AND  NORTH  RIVER  AND 
BAR,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  IN  NORTH  CAROLINA 
AND  SOUTH  CAROLINA. 


REPORT  OF  CAPTAIN  JAMES  MERCUR,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1882,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor  at  Norfolk,  Va.,  and  its  ap- 
proaches. 
Archer's  Hope  River,  Virgiziia. 
Pagan  Creek,  Virginia. 
Blackwater  River,  Virginia. 
Nottaway  River,  Virginia. 
North  Landing  River,  Virginia  and 
North  Carolina. 
7.  Currituck  Sound,  Coanjok  Bay,  North 

River  and  Bar,  North  Carolina. 
d.  Scuppemone  River,  North  Carolina. 
9.  Pamuco  and  Tar  rivers,  North  Caro- 
lina. 
10.  Neose  River,  North  Carolina. 


11.  Trent  River,  North  Carolina. 

12.  Contentnea  Creek,  North  Carolina. 

13.  Beaafort  Harbor,  North  Carolina. 

14.  Cape  Fear  River  between  Wilmington 

and  FayetteviUe.  N.  C. 

15.  Tillinston  River,  North  Carolina. 

16.  Town  Creek,  North  Carolina. 

17.  Yadkin  River,  North  Carolina. 

18.  Great  Pee  Dee  River,  South  Carolina. 

19.  Waccamaw  iiiver,  North  Carolina  and 

South  Carolina. 

20.  Sautee  River,  South  Carolina. 

21.  Wateree  River,  South  Carolina. 


EXAMINATIONS  AND  SURVEYS. 


22.  Whiteoak  River,  North  Carolina. 

23.  Meherrin  River,  North  Carolina. 

24.  New  River,  ^orth  Carolina. 


25.  Water  line  between  the  Cape  Fear  and 

Waccamaw  rivers,  Nortn  Carolina. 

26.  Bar  at  mouth  of  Winyah  Bay. 

27.  Oregon  Inlet,  North  Carolina. 


United  States  Engineer  Office, 

Norfolk,  Va.,  August  7,  1882. 
General  :  I  have  the  honor  to  transmit  herewith  annual  reports  upon 
the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
fihcal  year  ending  June  30, 1882. 

Very  respectfully,  your  obedient  servant. 

James  Merour, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  8.  A. 

1069 


Digitized  by 


Google 


1070      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

I  X. 

IMPROVEMENT    OF    HARBOR    AT    NORFOLK,    VIRGINIA,    AND    ITS    AP- 
PROACHES. 

The  object  of  this  improvement  has  been  fully  set  forth  in  previous 
annual  reports,  and  is,  in  brief,  to  secure  a  channel  not  less  than  25  feet 
deep  and  500  feet  wide,  at  ordinary  low-water  from  the  deep  water  of 
Hampton  Roads  to  the  harbor  and  the  United  States  navy-yard  at  Gos- 
port,  immediately  above,  on  the  south  branch  of  the  Elizabeth  Eiver,  to 
improve  the  harbor  proper  by  dredging  at  the  mouth  of  the  eastern 
branch,  and  for  some  distance  above,  and  to  dredge  oii'  the  slopes  of  the 
flats  at  Portsmouth  and  Berkley  in  order  to  restore  the  cross-sectional 
area  and  anchorage  grounds,  which  have  been  lost  during  recent  years. 

For  details  of  the  operations  of  previous  years,  I  respectfully  refer  to 
the  Annual  Reports  of  the  Chief  of  Engineers  for  1878, 1879,  1880,  and 
1881. 

The  act  of  Congress  of  June  14,  1880,  appropriated  $50,000  for  this 
work.  A  project  for  the  expenditure  of  this  sum,  having  in  view  the 
continuance  of  the  general  plan  of  improvement,  was  approved  by  the 
Chief  of  Engineers. 

Proposals  were  invited  for  dredging  350,000  cubic  yards  of  material, 
more  or  less. 

The  contract  was  awarded  to  Messrs.  Pardessus  &  Anthony,  the  low- 
est bidders,  at  0^  cents. 

Operations  were  commenced  October  8,  1880,  and  continued,  with  in- 
terruptions from  the  breaking  of  machinery  and  bad  weather,  until  Jan- 
uary, 1881,  when,  finding  themselves  unable  to  complete  the  contract 
within  the  required  time,  June  30,  1881,  the  contractors  obtained  as- 
sistance from  the  National  Dredging  Company,  to  the  general  manager 
of  which,  Mr.  P.  B.  Colton,  they  gave  power  of  attorney  to  collect  any 
money  which  might  become  due  in  the  further  execution  of  the  contract. 

This  measure  was  fully  approved  and  the  power  of  attorney  filed  with 
the  accounting  officer  of  the  Treasury. 

These  proceedings  occasioned  delay,  and  it  was  not  until  February  14 
that  work  was  resumed,  after  which  it  continued  under  Mr.  Colton's 
management. 

The  financial  embarrassments  and  other  delays  had  put  the  work 
back  to  such  an  extent  that  it  became  evident  that  it  could  not  be  com- 
pleted within  the  time  specified. 

An  extension  of  four  months  was  asked  for  and  granted,  under  au- 
thority of  the  Chief  of  Engineers,  of  June  21,  1881. 

Under  this  extension  operations  were  continued  on  the  bar  at  Sew- 
alFs  Point  until  September  12,  when  the  quantity  required  under  the 
specifications  having  been  removed,  the  contractor  stopped  work. 

There  were  removed  under  this  contract — 

Cubic  yards. 
Previous  to  Jnue  30 — 

From  Western  Branch  Bar 14,932 

From  Sewairs  Point  Bar 221,88a 

236,  815 
And  after  J  one  30— 
From  SewaU's  Point  Bar 119,147 

Making  in  all 3,55,962 


^ 
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The  river  and  harbor  act  approved  March  3, 1881,  appropriated  $75,000 
for  this  work. 

A  project  for  its  expenditure  submitted  to  the  Chief  of  Engineers  was 
duly  approved. 

In  accordance  therewith  proposals  were  invited  for  dredging  600,000 
cubic  yards  of  material,  more  or  less.  The  proposals  were  opened  July  29. 
The  lowest  bidder  was  Mr.  Thomas  P.  Morgan,  jr.,  at  14  cents,  with 
whom  a  contract  was  entered  into  for  the  work,  to  be  completed  June 
30,  1882. 

Mr.  Morgan  commenced  operations  October  15, 1881,  with  a  small 
clam-shell  dredge  in  the  south  branch  of  the  Elizabeth  River;  the  plant 
was  very  inadequate  to  the  work,  but  the  contractor  promised  increased 
machinery  and  scows;  during  November,  however,  this  machine  only 
worked  four  days,  and  it  was  not  until  December  9  that  an  additional 
clam-shell  of  larger  capacity,  the  Morgan^  and  also  a  dipper  dredge  were 
added  to  the  plant.  The  Morgan  was  employed  in  the  eastern  branch 
of  the  Elizabeth  River  above  the  county  bridge,  while  the  dipper 
dredge  was  employed  in  the  south  branch. 

During  December,  1881,  and  January,  1882,  work  was  continued,  with 
only  slight  interruption,  with  these  three  dredges.  On  February  2,  a 
X)Owerfnl  clam-shell  dredge,  which  the  contractor  had  hired  from  the  Mor- 
ris &  Cnmmings  Company,  was  put  at  work  in  the  eastern  branch,  and 
continued  there  to  include  the  25th  of  the  month,  when  it  was  discharged. 
Another  dredge  of  smaller  capacity,  hired  tspm  G.  C.  Fobes  &  Co.,  was 
put  at  work  on  this  day.  During  this  month  the  small  clam-shell  worked 
from  1st  to  20th,  when  she  was  withdrawn,  the  Morgan  from  24th  to  28th, 
and  the  dipper  throughout  the  month.  In  March  the  dipper  worked 
only  four  days;  the  Morgan^  and  Fobes  dredge  were  employed  the  entire 
month.  Ill  April  the  Morgan  and  Fobes  dredge  worked  in  eastern  branch 
from  1st  to  7th  and  1st  to  8th,  respectively,  when  it  was  supposed  that 
work  was  finished,  and  arrangements  made  for  transferring  both  dredges 
to  the  SewalPs  Point  Bar.  The  Fobes  dredge  was  put  at  work  on  the 
bar  on  the  10th  and  the  Morgan  on  the  13th,  and  both  continued  at 
work  until  the  end  of  the  month.  The  dipper  worked  from  the  13th  to 
29th  in  the  south  branch. 

An  examination  of  the  work  done  in  the  eastern  branch  above  the 
county  bridge  showed  that  some  redredging  was  necessary  to  give  the 
required  depth  over  the  entire  bottom  surface,  and  the  contractor  was 
notified  to  that  effect.  Up  to  the  close  of  the  fiscal  year  no  action  had 
been  taken. 

The  Fobes  dredge  worked  from  May  1  to  4  inclusive,  when  she  was 
withdrawn  by  her  owners;  during  the  same  month  the  Morgan  work^ 
from  Ist  to  23d,  when  she  was  withdrawn  for  repairs. 

The  dipper  dredge  also  worked  on  the  Portsmouth  Flats  from  1st  to 
26th,  when  she  was  withdrawn  from  the  work,  and  the  small  clam-shell 
from  8th  to  31st  on  SewalPs  Point  Bar.  This  dredge  worked  throughout 
June  in  the  same  locality,  and  on  the  28th  the  Morgan^  having  finished 
repairs,  recommenced  work  there. 

Under  Mr.  Morgan's  contract  there  have  been  removed  from  the  sev- 
eral localities  as  folloMrs: 

Cubio  yards. 

From  eastern  branch  of  Elizabeth  River « 139,029 

From  soath  branch  of  Elizabeth  River 20, 788 

From  SewalFs  Point  Bar 58,649 

218, 466 

which  has  been  deposited  on  the  flats  below  Craney  Island. 
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The  work  in  the  south  branch  haa  been  the  dredging  of  lumps  near 
the  United  States  navy-yard  and  the  partial  completion  of  the  work  at 
Portsmouth  Flats.  It  is  hoped  to  complete  this  under  the  present  con- 
tract if  it  be  continued  in  force.  In  the  eastern  branch  the  work  was 
the  dredging  of  an  area  of  1,350  by  375  feet  lying  above  the  old  county 
bridge,  which  has  been  bought  and  removed  by  the  Norfolk  and  West- 
ern Eailroad  Company,  thus  bringing  into  use  a  large  area  formerly  use- 
less for  large  vessels.  In  addition  to  this,  a  little  dredging  at  some  lumps 
was  done  lower  down  the  harbor.  At  SewalPs  Point  the  second  cut, 
which  is  about  14,000  feet  long,  has  been  completed  and  a  third  and  fourth 
one  commenced.  This  channel  now  has  a  width  of  70  feet  for  its  entire 
length;  the  other  cuts  commenced  are  about  20  feet  wide  each.  The 
contract  with  Mr.  Morgan  provided  for  the  removal  of  soft  material  only. 
In  the  prosecution  of  the  work  in  the  south  branch  of  the  Elizabeth 
Biver  some  hard  material  was  encountered.  The  contractor  was  also 
delayed  by  logs  underlying  the  bottom  and  by  having  to  shift  his  dredge 
frequently  to  accommodate  vessels  approaching  acyacent  wharves.  He 
applied  for  and  was  granted  additional  compensation  under  a  modifica- 
tion of  the  contract  dated  February  28, 1882,  approved  by  the  Secretary 
of  War,  under  which  he  received  20  cents  per  yard  additional  for  2,163 
cubic  yards,  13  cents  per  yard  additional  for  10,922  cubic  yards,  and  86 
per  hour  for  21^  hours'  extra  time  required  for  removing  logs. 

In  the  eastern  branch  of  the  Elizabeth  Biver  hard  material  wa^s  en- 
countered underlying  the  «oft  to  the  extent  of  6,531  cubic  yards,  for 
which  Mr.  Morgan  has  been  paid  11.4  cents  in  addition  to  the  contract 
price,  under  a  modification  of  contract,  dated  May  3, 1882,  approved  by 
the  Secretary  of  War. 

It  will  be  observed  that  only  a  little  over  one-third  of  the  amount  to 
be  removed  under  the  contract  has  been  taken  out.  As  it  was  utterly 
impossible  for  the  contractor  to  complete  the  work  within  the  specified 
time,  he  asked  for  an  extension  of  six  months.  This  application  was  re- 
ferred to  the  Chief  of  Engineers,  who  granted  an  extension  forone  month, 
pending  which  the  subject  should  receive  more  full  consideration. 

Since  the  original  estimate  was  made  for  this  Improvement  the  in 
crease  in  commerce  has  necessitated  a  large  addition  to  the  wharves  of 
the  harbor.  To  utilize  this  property  has  already  required,  in  the  Eastern 
Branch,  a  large  amount  of  dredging,  and  still  more  is  needed.  The  depth 
of  dredging  has  in  some  instances  also  been  increased.  This  "will  re- 
quire appropriations  beyond  those  originally  asked  for  the  thorough  im- 
provement of  the  harbor  and  its'  approaches. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Geo.  H. 
Elliott,  Assistant  Engineer,  to  whom  my  thanks  are  due  for  the  efficient 
manner  in  which  he  has  conducted  it,  as  well  as  the  other  works  which 
he  has  superintended. 

The  statistics  of  the  port  of  !N^orfolk  and  Portsmouth,  furnished  by  the 
collector  of  customs,  as  also  the  cotton  statistics  by  the  Norfolk  Cottou 
Exchange,  are  hereto  appended. 

The  appropriations  for  this  work  have  been : 

AujfUgt  14,  1876 935,()0O 

June  18, 1878 50,000 

March:},  1879 75,000 

June  14,1880 50,  000 

March  3,1881 75,000 

Augusta,  1882 75,000 

'360,  OOO 
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Money  itatement. 

Jaly  I,  ie81,  amoiiut available $100,281  41 

Amount  received  from  sale  of  coal  to  Capt.  James  Mercur. . .  22  50 

$100,303  91 

Jnlv  1,  1882,  amonnt  expended  during  fiscal  year,  excluHivo 

of  outstanding  liabilities  July  1,  1881 45, 8a5  99 

July  1,  1882,  outstanding  liabilities 5,451  94 

51,287  93 

July  1,  18H2,  amount  available 49,015  98 

Amonnt  appropriated  by  act  passed  August  2, 1882 75, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 •    124, 015  98 

Amount  (estimatetl)  required  for  completion  of  existing  project 18, 000  00 

Amonnt  tbaAran  be  profitably  exponde<l  in  fiscal  year  ending  June  30,  1884.      18, 000  00 


Abstract  of  proposals  received  for  dredging  at  Norfolk  Karbor,  Virginia,  and  opened  imrne* 
diaiely  after  12  m.,  July  29, 1881. 


6 


Name  and  address. 


1  F.  B.  ColtOD,  Geoeral  Kaiutter  Nafcional 
.    I>T«dfcin«:  Coinpany,  Washrngtoo,  D.  C. 

2  'George  C .  Fobes  &  Co.,  Baltimore,  Mel 

a  .Thos.  P.  Moripui,  jr.,  Cumberland,  Md.... 
4  IMorrte  Sl  Cuminga  Dredging  Company, 

I  New  York. 


Time. 


Commence.      Complete. 


Oct.  1,  1881 

Noy.20,1881 
At  once..... 


June  90, 1882 

Julyl,  1882 
June  30, 1882 


Daily  amount 
or  worlc 
expected. 


Ovhie  yard*. 


2,500 


Prico  ppr 
cubic  yiiiii. 


$0  16 


*0  17 
0  14 
0  18 


*In  acconlanoe  with  apeoifioations. 

STAT^^IENT  OF   PRINCIPAL  ARTICLES  SHIPPED    FROM  TIU8    PORT  TO  FOREIGST  POKTg 
DURING  THE  FI8CAL  YEAR  ENDING  JUNE  30,  1882. 

CoMou ..bales..  331,971 

Staves number. .  4, 376, 607 

Coal tons..  2,168 

Manganese do...  1,661? 

Bark do...  320 

Shingles M..  100,000 

Wheat... bushels..  8,980 

Lnmber value. .  $16, 510 

Bacon pounds. .  1, 150 

Uosin barrels. .  200 

Floor • do....  15,800 

4 

Tonnage. 

Number  vessels  entered  from  foreign  ports 29  54,241 

Number  vessels  cleared  for  foreign  ports 171  135,241 

200  189,482 

Amount  of  collections ,...        $47,:576 

Valne  of  exports - 17,732,038 

G.  E.  BOWDEN, 

Collector, 
No, .   •  ILK,  Va.,  Juhf  15, 1882. 

6d£ 


Digitized  by 


Google 


1074      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  IT.  S.  ARMY. 

letter  from  secretary  of  norfolk  and  portsmouth  cotton  exchal* 

Norfolk  and  Portsmouth  Cotton  Exchavgk, 
yorfolk,  Fa.,  July  20,  ] 
Dear  sir:  Inclosed  please  find  statement  of  receipts  and  shipments  of  coti 
twelve  mouths  ending  30th  June,  18^,  as  requested. 

Receipts  of  cotton  at  Norfolk,  twelve  months  ending  30th  June,  188*2 6! 

Exported  to  Great  Britain  same  time 3 

Exported  to  France • 

Exported  to  Continent 

Direct' exports 3; 

Shipped  to  coastwise  port«,  New  York,  Boston,  Providence,  Baltimore,  and 
Philadelphia A...  21 

Total  shipments iSH 

The  excess  of  shipments  over  receipts  is  accounted  for  by  excess  of  stock  on 
last  year  as  compannl  with  this  (vis :  5,335  bales). 
Yours,  very  truly, 

Norman  Beix, 
Superintendent  and  Secreti 
Mr.  George  H.  Elliott, 

Assistant  Engineer. 


PORT  OF  NORFOLK. —Statistics  of  cotton. 

{ Famished  by  the  Norfolk  and  Portemonth  Erchange.] 

Chmparaiive  statement  receipts  for  five  years. 


Seauou. 


188l-'82  . 
18aa-'8l  . 
187»-'80  . 
187S-79  . 
1877-78  . 


Through. 


240,671 
334,849 
314, 743 
222.200 
190,077 


Local. 


382,212 
384.067 
283,343 
221.025 
229,130 


Comparative  stateynent  of  foreign  exports  and  coastwise  shipments  for  five  years. 


■ 
Seaitoii. 

Foreign. 

Coaat- 
wiee. 

289,032 
391,843 
337,226 
239,158 
271,055 

T 

1881-82 

331,817 
»ffi,818 
257,005 
203.536 
159, 357 

92 

1880-'81 

72 

187»-'80 

50 

1878-'79 

44 

1877-'78 

43 

The  value  of  our  direct  foreign  exports  this  season  amounts  to  $17,573,460,  whi( 
an  excees  of  $2^6,413  ot  er  the  hitherto  unprecedented  business  of  our  previous  mi 
(1880-'81),  and  au  excess  of  $8,394,445  over  season  of  1878-79,  three  years  ago. 


IMPROVEMENT  OF  ARCHER'S  HOPE  RIVER.  VIRGINIA. 

The  act  of  Congress  approved  March  3, 1881,  appropriated  $5,000 
the  improvement  of  this  river. 
A  project  for  expending  this  sum  was  submitted  to  the  Chief  of  ] 
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fineers  April  2, 1881,  and  by  him  approved.  The  improvement  pro- 
posed contemplates  the  dredging  of  a  channel  50  feet  wide  and  6  feet 
deep,  where  these  dimensions  are  not  found  between  the  mouth  of  the 
liver  where  it  empties  into  the  James  River,  and  the  city  of  Williams- 
Imr^.  for  5  miles  above. 

Bid9  for  the  performance  of  this  work  under  the  modified  project 
were  opened  January  27,  immediately  after  noon.  The  only  bidders 
y^ere  the  New  York  Stream  Dredging  Company,  at  37^  cents  per  cubic 
yard,  work  to  commence  February  10.  The  contract  was  awarded  to 
this  company  by  authority  of  the  Chief  of  Engineers. 

Work  under  this  contract  was  commenced  February  11,  with  one  dip- 
per dredge ;  and  on  the  17th,  an  additional  dredge  was  put  on.  These 
dredges  coiitinne<l  work  till  the  11th  of  March,  when,  the  appropriation 
being  exhausted,  they  were  withdrawn. 

Three  small  cuts  20  feet  wide  and  1,400  feet  long  were  completed  and 
a  fourth  cut  two-thinls  of  this  length  was  made.  Twelve  thousand  two 
%undred  and  eighty-three  cubic  yards  of  material  was  excavated  and 
deposited  on  the  other  side  of  the  James  Biver. 

A  final  examination  was  made  of  the  work  on  the  24th  of  March,  and 
it  was  found  to  be  done  in  accordance  with  the  specification. 

No  material  benefit  to  navigation  has  resulted  from  the  work  already 
done,  as  the  appropriation  was  not  sufficient  to  open  the  month  of  the 
river.  The  original  estimate  for  this  river  was  $13,5^1.58,  but  owing  to 
the  increased  price  of  dredging  this  amount  will  not  be  sufficient  to 
make  the  complete  improvement ;  for  this  purpose  there  will  be  required 
from  $15,000  to  $20,000,  depending  upon  the  amount  of  diking  required. 

The  work  has  been  under  the  immediate  supervision  of  Mr,  Ceorge 
H.  Elliott,  assistant  engineer. 

This  work  is  in  the  collection  district  of  Yorktown,  Va. 

Money  statement 

July  1,  1881,  amount  availablo $5,000  00 

July  1,  18^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 4,892  03 

Jnly  1,  1882,  amount  available 107  97 

Amonot  appropriated  by  act  passed  August  2,  1882 5, 000  00 

Amoant  available  for  fiscal  year  ending  June  30,  1883 '  5, 107  97 

Amoant  (estimated)  required  for  completion  of  existing  pn>Ject 9, 400  70 

Axnoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.    9, 400  70 


Ahttraci  of  proposals  received  for  dredging  at  Archer's  Hope  Biver,  Virginia,  and  opened 
January  27,  1882,  immediattlg  afUr  12  tit. 


% 

0 


Name. 


O.  H.  Ferris,  gen- 
eral manager. 


Address. 


Norfolk,  Ya. 


Time. 


Commence^ 


Complete- 


February  10, 1882 


Jane  30, 1882 


Price 

per  cable 

yaid. 


|0  37» 


Bemarka. 


Um  one  dipper 
dredge. 
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IMPROVEMENT  OF  PAGAN  CREEK,  VIRGINIA. 

The  act  of  Congress  approved  June  14,  1880,  appropriated  $5,000  fiir 
this  work. 

A  project  for  the  expenditure  of  this  sum,  contemplatini^  the  dredginfi^ 
of  a  channel  not  less  than  60  feet  wide  and  8  feet  deep  at  mean  low- 
water  through  three  bars  uearest  Smithfield,  was  submitted  August  26, 
1880. 

This  project  was  approved,  and  proposals  for  dredging  18,000  cubic 
yards  of  material,  more  or  less,  were  invited.  The  bids  were  opene<l 
October  22,  and  Mr.  H.  E.  Culpepper,  being  the  lowest  bidder,  the  con- 
tract was  awarded  him  at  1(4  cent^«i,  to  be  completed  June  30, 1881. 
Unavoidable  delays  made  it  impossible  for  the  contractor  to  finish  hin 
work  in  the  specified  time.  He  therefore  applied  for  and  was  granted 
an  extension  of  sixty  days  under  authority  of  the  Chief  of  Engineers* 
dated  June  21, 1881.  * 

Under  the  extension  granted  there  has  been  removed  since  July  1  to 
12tli  August,  inclusive: 

Cubic  yards. 

From  Wright's  Bar 3,66:J 

From  Bridge  Bar 8,304 

Total 11,967 

On  the  12th  of  August  the  necessary  amount  having  been  excavated 
(18,629  cubic  yards),  the  dredge  was  withdrawn. 

The  act  of  Congress  approved  March  3, 1881,  appropriated  $5,000  for 
the  continuance  of  this  work. 

A  project  for  expending  this  sum  was  submitted  April  7  to  the  Chief 
of  Engineers,  and  by  him  approved. 

Proposals  were  invited  for  removing  18,000  yards,  more  or  less,  and 
the  proposals  opened  July  29.  Messrs.  Jas.  Caler  &  Co.  being  the 
lowest  bidders,  the  contract  was  awarded  them  at  23  cents  per  cubic 
yard,  work  to  commence  November  1, 1881,  and  to  be  finished  before 
June  30, 1882.  Work  under  contract  with  Messrs.  Jas.  Caler  &  Co. 
commenced  December  7  on  the  bar  at  the  mouth  of  the  creek  and  con- 
tinned  to  the  9tli  of  February,  1882. 

There  was  removed  under  the  contract  22,664  cubic  yards  of  material, 
which  was  deposited  on  the  west  side  of  James  River,  outside  the 
creek. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Geo.  H. 
Elliott,  assistant  Engineer. 

Pagan  Creek  is  in  the  collection  district  of  Norfolk,  Va. 

The  appropriations  for  this  work  have  been : 

June  14, 1880 |5,000 

March  3, 1881 5.000 

Money  atatenient. 

Jnly  1,  1881,  amount  available $8, 707  16 

July  1,  lH82y  amount  expended  during  tiscal  year,  excluHivt)  of  outetandiug 
Uabilities  July  1,  1881 8,529  63 

July  1,  1882,  amount  available 177  53 

Amount  (estimated)  required  for  completion  of  existing  project 18, 000  00 

Amount  that  canbeprolitably  expended  in  tiacal  year  ending  June  30,  1884. .  18, 000  00 
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Ahstraci  of  propomh  received  for  dredging  at  Pagan  Creek,  Virginia^  opened  immediately 

after  12  m.,  July  29,  18HI. 


Time.  xr      i  j» 

Number    and 

Xioue  and  a<1dn>H9.  : kindH  of 

'  luttcbfneH. 

Commence—  1  CompItit«>—  ' 


9-  .  I 

e^>*  I      Remfti-ka. 


Thos.  P.  Mnrgftu,  jr.,  Cumbtsr-     In      acconl- One      dipper  $0  2S    ) 

laiid^Md.  ,      -ocewith;  dredge.  (  I  [  500  yd*,  daily, 

spec  I  He  a-  I  I 

I      tionH.  I  !  j 

2  •  Jas.  Caler  6i  Co.,  Kichmond,     Nov.    1,  1881  i  June 30,  1882  ;  One  dm1)ce  ...       23  ; 
Ta.  ,  "        \  . 


I  4. 
IMPROVEMENT  OF  BLACKWATER  RIVER,  VIRGINIA. 

Tbe  act  of  Congress  of  March  3,  1881,  appropriated  $1,500  for  con- 
tinuing the  work  on  this  river,  which  consists  solely  in  the  cutting  off 
of  obstructing  points,  all  work  of  other  character  having  been  done. 

A  project  for  the  expenditure  of  the  approt>riation  of  $1,500  was  sub- 
mitted April  7,  1881,  to. the  Chief  of  Engineers  and  by  him  approved. 
Owing  to  the  difficulty,  almost  impossibility,  of  procuring  the  necessary 
machinery  for  this  work,  except  at  snch  a  cost  as  would  make  it  inad- 
visable to  attempt  operations  with  such  a  small  appropriation,  no  work 
has  been  done  during  the  year.  Arrangements  had,  however,  been 
matle  for  the  outfit  neeiled  just  before  the  close  of  the  fiscal  year, 

Statistics  of  the  commerce  of  the  river  will  be  forwarded  when  re- 
ceived. 

The  Black  water  River  is  iu  the  collection  district  of  Norfolk,  Va. 

The  appropriations  for  this  work  have  been — 

June  18,  1878 $6,000 

March  3,  1879 2.500 

Jane  14,  J880 3,500 

March  3,  1881 1,500 

Aogiist2,  1882 1,500 

Money  statement. 

Jaly  1,1881,  amount  available $1,490  36 

July  1,  1H82,  amount  available 1,490  36 

.^buiount  appropriated  by  act  passed  August  3,  1882 1, 500  00 

Ataionnt  available  for  fiscal  year  ending  June  30,  \^^ 2, 990  36 

Amount  (estimated)  required  f>r  completion  of  existing  project 850  00 

Ainoant  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30,  1884.     l,0(k)  00 


I  5. 

IMPROVEMENT  OF  NOTTOWAY  RIVER,  VIRGINIA. 

The  act  of  Congress  approved  June  14, 1880,  appropriated  $5,000  for 
tbis  \?ork,  and  act  api)roved  March  3,  1881,  appropriated  $3,000. 

Owing  to  insufficient  information  the  ai»propriation  of  June  14,  was 
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iiotexi)eiided  duriug  the  fiscal  year  1880-1881,  and  a  project  for  tlic 
penditiire  of  both  appropriations  was  submitted  May  28, 1881. 

The  improvement  i)roposedcon8i8t-s  in  the  removal  of  all  obstriicti 
natursrl  and  artificial,  that  now  impede  navigation  as  high  as  ^^Pet 
Bridge/'  a  distance  of  about  50  miles  above  the  mouth  of  the  ri 
This  project  was  ai)proved  by  the  Chief  of  Engineers. 

The  work  was  commenced  August  17, 1881,  with  labor  and  machii 
procured  in  open  market.    The  initial  point  of  this  work  was  at 
month  of  the  river,  and  consisted  in  removing  wrecks.     For  this 
services  of  a  diver  were  required  for  six  days,  and  a  depth  of  11 
was  secured. 

Work  was  i>ushed  forward  till  the  early  i>art  of  February,  when 
river  was  too  high  for  advantageous  work.  The  plant  Mas  there: 
withdrawn.  The  work  consisted  in  removing  from  the  channel  1, 
sunken  logs,  477  sunken  trees,  and  547  stumps.  The  banks  were  clea 
of  overhanging  trees,  likely  to  obstruct  navigation,  for  a  distanc 
^J  miles,  and  1,586  trees  were  cut  down  and  removed. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Geo 
H.  Elliott,  assistant  engineer. 

The  Nottoway  River  is  iu  the  coUection  district  of  Norfolk,  \a. 

The  appropriations  lor  this  work  have  been — 

June  14,  IStiO $5 

March  3,  18rfl 2 

7, 
Money  statement, 

July  1,  IdSl,  amount  available $7,001 

July  1,  I8'i2,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 6,42< 

July  1,  1832,  amount  available 57! 

Amount  (estimated)  required  for  completion  of  existing  project 2, 00( 

Amount  that  can  be  jiroiltably  expended  in  Hscal  year  ending  June  30, 1884 .     2, 00( 


16. 

IMPROVEMENT  OF  NORTH  LANDING  RIVER,  VIRGINIA  AND  NORTH  Ci 

OIJNA. 

The  act  of  Congress  approved  March  3, 1881,  appropriated  $7,^ 
for  continuing  this  work. 

A  project  for  the  expenditure  of  this  sum  was  submitted  April  2,  whi 
contemplated  the  continuance  of  the  work  in  cutting  off  obstructi 
]>oints.  This  project  was  approved  by  the  Chief  of  Engineers.  1 
object  has  been  to  secure  a  channel  80  feet  wide,  9  feet  deep  at  k 
water,  and  to  clear  the  channel  of  logs,  snags,  and  trees. 

Machinery  and  labor  for  the  accomplishment  of  this  work  has  be 
secured  in  open  market. 

A  dredge  was  employed  in  digging  between  Cypress  Point  and  Doul 

S  Bend  till  the  14th  of  September,  and  excavated  9,410.  cubic  yai 

of  material.    Yvom  the  14th  of  September  till  the  close  of  same  raoii 

the  dredge  was  employed  on  Stumpy  Tree  Eeach,  and  removed  3,9 

^  yards  of  material.    Work  was  suspended  early  in  October,  owing 

*  malarial  siokness  and  necessary  repairs  to  machinery. 

Work  was  resumed  February  10,  and  consisted  in  clearing  the  cha 

• « 
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uel  of  sunken  logs,  stumps  and  tirees.     There  were  taken  out  from  the 
channel  and  deposited  on  the  banks  552  logs,  164  stumps,  and  7  trees. 

This  river  is  a  connecting  link  in  ^  line  of  interior  water  communica- 
tion south  from  Norfolk,  Ya.,  via  the  Albemarle  and  Chesapeake  Canal. 

The  work  has  been  under  the  immediate  supervision  of  Mr.  George - 
H.  Elliott,  assistant  engineer. 

The  work  is  in  the  collection  district  of  Norfolk,  Va. 

Statistics  for  this  work,  which  also  relate  to  Currituck  Sound  are  ap- 
pended, having  been  furnished  by  the  president  of  the  Albemarle  and 
Chesapeake  Canal  Company,  Hon.  Marshal  Parks. 

The  appropriations  for  this  work  have  been : 

March  3, 1879 $25,000 

.Tune  14,1880..* 15,000 

March  3, 1881 7,500 

AugnBt2, 1882 8,000 

55,500 

Money  staieineni. 

Jnh'  1,  1881,  amount  available |7, 250  68 

.Itilv  1, 1882,  amount  expended  daring  fiscal  years,  exclusive  of  outstaudiug 

liabilities  July  1,  1881 * 5,999  76 

.Inly  1,  1882,  amount  available 1,250  92 

A nioun t  appropriated  by  act  passed  August  2,  18-112 8,  000  00 

Amount  available  for  fiscal  year  ending  Juue  30,  188:5 9, 250  92 

Amount  (estimated)  raquired  for  completion  of  existing  project 32,000  00 

Atnonnt  that  can  be  profitably  expended  in  fiscal  yearending  June30, 1881.  2.>,  000  00 


Report  of  number  and  oleus  of  vessels  employed  nnrvjatinq  the  syttihern  branch  of  the  Eliza' 
beth  Hirer ^  Korih  Landing  River y  in  Ftr^inia,  Currituck  Soundy  and  North  River  in  North 
Carolina,  via  Albemarle  and  Chesapeake  Canal,  from  Ut  July,  1881,  to  Ist  July,  1SS2. 


Jaly 

AnguAt  — 
September . 
rtctober.... 
November  . 
December.. 

JjtDoary 

Febmary  .. 

March 

April 

Miy 

Jane 


Bate. 


1881. 


1882. 


202  i 
251  I 
262 
2H1  ' 
265  ; 
301  ' 

273  I 
264 

325  ; 
327 

3'i3  I 

273  ' 


?   i 


!  3 
1  ^ 


257  ■ 

95 

85 

HI 

79 
135 

no  i 

139 
U9  I 
141 
142 
100  ' 
I 


59 
19  , 
14 

14  ' 
2H  _ 

42  ' 

?.?! 

3.". ; 

43  ; 
27 


i 

en 

^ 

41 

17 

40 

33 

42 

23 

4H 

24 

39 

33 

99 

J8 

72 

17 

7« 

20 

83 

15 

7S 

32 

09 

7 

M 

24 

3,347'     1,522  i    452  i    730  |    243  1    191 


XoTth. 
Sooth  . 


Total. 


1.609  i 

J,  648  ] 


758  , 
764  I 


227 


369 
370 


120 
123 


3.347 


1, 522  i    452  I    73J)  j    243 


191 


Total. 


22 
24 

ITJ 

28  ! 
25  i 

27  I 

271 


727 
549 
472 
473 
459 
599 

f48 
5<>4 
638 
620 
620 
5U0 


282  I      6.776 


282  i 


3,  551 
3. 225 


6,776 
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Statement  of  inward  receipts  of  leading  items  of  produce,  transported  from  points  on  the 
Pamplioo,  Croatan,  AWemarie,  Cove,  and  Currituck  sounds,  of  North  Carolina,  embracing 
all  of  the  leading  rivers,  via  the  Altfemarle  and  Chesapeahs  Canal,  from  1st  July,  1881,  to 
1st  Jnly,  1882. 


Date. 


1881. 

July 

Aacast 

September.. 
October  .... 
November . . 
I>ecember.. 

1882. 
January  — 
Ftsbmary... 

Haroh 

April 

May 

June..- 

Total... 


Date. 


Cotton. 


Bales. 

aio 

196 
3,217 
13,392 
19,097 
23,312 

9,271 
7,494 
4,2:^0 
1.083 
505 
101 


Fish. 


Barrels. 
21U 
37 
21 
195 
327 
192 

171 

268 

578 

1,271 

3,302 

24 


1881. 

July 

Aiigaat 

September... 

October. 

November... 
December 

1882. 

January 

February  — 

March 

April 


May. 
June. 


Total . 


82,217 


Pino  and 
oakurood. 


Cords. 

40 
102 

60 
341 

99 
114 

48 
71 
31 


3 
320 


6,596 


Com. 


Bushels. 
14,568 
20,960 
14, 231 
3.304 
4,372 
82,073 

61,137 
68.265 
46.950 
76,859 
20.494 
17,065 


Naval 
stores. 


Barrels. 
1.334 
2.377 
1.585 
3U0 
498 
1,017 

318 
1,230 
1,266 
675 
686 
554 


Spirits  of 
turpen- 
tine. 


Oaskft. 
22 
125 
16 


G 


18 
165 

58 


Date. 


1881. 

July 

August 

September.. 

October 

November . . 
December. . . 


January . . 
February . 
Marctf..-. 

April 

May 

June 


Total. 


1,144 


Wheat 


Bushels. 

1.627 

2,968 

137 

225 

30 


380,278 


11,810 


I^asand 
beaus. 


Bushels. 
12 
14 


583 
553 
148 

449 
645 
1.961 
749 
848 
423 


6.385 


4«9 


Bailroad 
ties. 


Rags. 


Poundt. 

12,480 
8,080 

11,050 
8.770 
8, 280 

13.  810 

5,850 
13, 075 
10,  360 

14,  520 
12.810 

9.660 


10,047 
0, 475 

14,707 

18,597 
9,938 

13,592 

12.069 
9.380 
12,965 
12,222 
20,492 
9,069 


•154, 573 


128,745 


Potatoes. 


Old  iron  , 
and  junk.; 


ffgs- 


Pounds.  I  Dozen*. 


10, 070 
7, 428  - 
6.240  I 
67.500  I 
13,760 
8,750 


5,350 
2.480 
3,605 
4, 244 
5,660 
14,  000 


1,960 



7.780 

19.066 

17.290 

20,900 

21,  760 

11,990 

14.580 

15,400 

17,000 

3,700 

13,881 

195, 758  j 

128,780 

Bacou. 


Pounds. 
6.910 
5.220 
5.90O 
3,700 
6.910 
14, 970 

19.890 
32,860 
4.000 
14. 440 
13, 020 
13.807 


141, 627 


Bushels. 
4,895 
f70 
5,05» 
4,937 
3,562 
2.808 

511 
3,667 
3,616 
3,274 
4,011 
14,871 


Juniper 

logs. 


Cords, 
205 
376 
852 
240 
178 
208 

241 
473 
436 
271 
667 
259 


Peanuts. 


BushOs. 
370 


132 


572 
440 
179 


Bough 
rice. 


Bushels. 


225 
5,196 
2.353 

5.220 
3,115 
1,645 
2.700 
4..'M)0 
1.200 


43 


Lumber,  B.M. 


Feet 
7, 133, 278 
5, 839, 879 
5, 065,  581 
5. 144. 791 
4.760,781 
4,842,412 

4.366,865 
5. 832. 231 
6, 324, 502 
7.140.099 
7, 787, 666 
7. 018, 161 


Shingles. 


52,240 


SUves. 


1, 693  26. 154 


"I 


2, 311. 400 
3, 267, 445 
3,  .'>81. 400 
2,044,250 
1, 276, 450 
2, 422, 400 

2, 431. 150 

1.  672, 900 
1. 968, 025 

2,  845, 125 
3, 740. 000 
2, 377, 650 


8,500 
3, 775 
3,000 
359 
8,400 
5,500 

20.500 
6.800 

29.500 
4,500 
1. 123 
1,185 


Articles  un- 
enumerated. 


Tom. 
8,750 
9.810 
10,940 
18,740 
12.190 
11.870 

8,710 
14,976 
20.710 
9,114 
7,119 
14, 192 


5. 090        70, 785. 736  I      29, 938. 195  | 


93,307 


147, 115 


Passengers. 


150 
20X 
162 
141 
157 
-202 

194 
15» 
141 
14.'r 
210 
214 


2,081 


I  7. 

IMPROVEMENT  OF  CURRITUCK  SOUND,  COANJOK  BAY,  NORTH  RIVER  ANI> 
BAR,  NORTH  CAROLINA 

This  work,  which  is  a  coiinectiug  link  iu  a  coutemplated  Hue  of  inland 
navigation  to  the  south,  via  the  Albemarle  and  Chesapeake  Canal,  was 
originally  commenced  under  an  appropriation  of  $20,000  made  by  act  of 
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Congress  approved  June  18,  1878,  for  the  improvement  of  CiuTituck 
Sonnd  and  North  Eiver  Bar,  Korth  Carolina. 

The  plan  of  improvement  adopted  was  the  dredging  of  a  channel  80 
ffeet  wide  at  bottom  and  9  feet  deep  at  an  ordinary  winter  stage  of  water 
throngh  the  entire  length  of  the  upper  part  of  Currituck  Sound,  about 
lOJ  miles. 

A  general  description  of  the  work  accomplished  under  the  appropria- 
tions prior  to  that  of  March  3, 1881,  has  been  given  in  jirevious  reports, 
with  the  exception  of  what  was  done  by  the  iTational  Dredging  Com- 
pany, the  contractors  for  dredging  under  the  appropriation  of  June  14, 
1880,  who  were  to  have  completed  their  contract  by  June  30, 1881.  Find- 
ing themselves  unable  to  do  so,  they  asked  for  and  were  granted  an 
extension  of  sixty  days  by  authority  of  the  Chief  of  Engineers,  under 
which  they  removed  from  between  beacons  7  and  8  in  Currituck  Sound, 
the  location  of  which  is  given  on  sketches  previously  forwarded,  25,343 
cubic  yards  of  material,  making  a  total  quantity  removed  under  this 
contract  of  137,501  cubic  yards.  This  material,  as  well  as  all  subse- 
quently dredged,  was  deposited  on  the  east  and  west  sides  of  the  sound. 
The  river  and  harbor  act  of  March  3, 1881,  appropriated  $30,000  for 
Oarritack  Sound,  Coanjok  Bay,  North  Biver  and  Bar,  North  Carolina. 
This  brings  North  River,  not  previously  included,  within  the  scope  of 
the  appropriation,  and  as  no  estimate  for  the  improvement  of  this  river 
has  been  submitted  in  connection  with  this  work,  when  opportunity 
oflers  an  examination  will  be  made  and  an  estimate  of  cost  of  iraprov- 
meut  submitted. 

A  project  for  the  expenditure  of  this  appropriation  was  submitted  to 
the  Chief  of  Engineers  April  2, 1881. 

The  project  was  approved,  and  in  accordance  therewith  proposals 
were  invited  for  removing  90,000  cubic  yards  of  material,  more  or  less. 
The  lowest  bidders  were  James  Caler  &  Co.,  at  17 J  cents,  whose  bid 
was  accepted. 

Proposals  were  also  invited  for  the  delivery  in  place  of  312,000  bushels 
of  oyster  shells,  more  or  less,  for  a  bank  across  Coanjok  Bay.  Only 
two  bids  were  received,  one  at  7}  cents  per  bushel,  and  one  unaccom- 
panied by  bond,  at  7  cents  per  bushel,  which  being  considered  too  high^ 
both  were  rejected. 

Such  shells  as  were  required  were  afterwards  purchased  in  open  mar- 
ket at  6  cents  per  bushel,  delivered. 

Work  under  the  contract  with  Messrs.  James  Caler  &  Co.  was  com- 
menced early  in  October,  with  one  dredge,  in  the  cut  at  the  north 
end  of  Coanjok  Bay;  on  the  24th  of  February  a  second  dredge  was  put 
at  work  on  the  same  cat,  and  there  continued  until  the  4th  of  March  } 
oil  the  Mh  of  March  the  second  dredge  was  moved  between  beacons  G 
and  7,  and  remained  at  work  there  till  the  16th  of  June.  The  first  dredge 
oontinued  work  in  the  cut  at  north  end  of  Coanjok  Bay  till  the  5th  Of 
June,  and  was  then  withdrawn. 

The  second  dredge  was  removed  from  between  beacons  6  and  7  on 
the  16th  of  June  and  worked  in  the  cut  at  north  end  of  Coanjok  Bay 
till  the  20th  of  June,  when  work  under  this  contract  ceased. 
There  was  removed  under  this  contract — 

Cabio  yards. 

From  cut  in  Carritack  Sound 33, 127 

From  cut  at  north  end  Coanjok  Bay 34, 6V3> 

•  67.740 

The  work  accomplisbed  during  the  fiscal  year  has  been  the  completion 
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of  the  channels  between  beacons  6  and  7  and  7  and  8  to  their  full  di- 
mensions of  not  less  than  80  feet  wide  at  bottom  and  9  feet  deep,  and 
the  catting  back  the  bank  at  north  end  of  Coanjok  Bay  about  35  feet 
for  its  entire  length  of  about  2,000  feet,  making  the  cut  at  this  place  100 
feet  wide  on  the  water  surface  and  about  80  feet  at  bottom.  The  entire 
cut  has  not,  however,  been  dredged  to  its  full  depth. 

Piles  for  building  a  bulkhead  for  the  protection  of  the  bank  at  Co- 
anjok Bay  have  been  driven,  230,966  bushels  of  oyster  shells  have  been 
delivered,  and  a  bank  extending  across  Coanjok  Bay  has  been  con- 
structed, protecting  the  cut  for  its  entire  length  of  9,200  feet.  The  work 
lias  been  under  the  immediate  supervision  of  Mr.  George  H.  Elliott,  as- 
sistant engineer. 

This  work  ia  In  the  collection  district  of  Norfolk,  Va. 

The  appropriations  for  the  work  have  been — 

.Tune  18,  1878 |20,0O{^ 

MarchSi  1879 25,000 

.Tone  14,  1880.., 25,000 

March  3,  1881 ; 30.000 

August  2,  1882 20,000 

120,00(1 

Money  statement, 

July  1, 1881,  amount  available $35, 300  81 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jul v  1,  1881 $34, 073  15 

July  1,  1882,  outstanding  liabilities 1(»0  25 

;}4, 173  40 

ft  

Julyl,  1882,  amount  available 1,127  41 

Amount  appropriated  by  act  passed  August  2,  1882 20, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 21, 127  41 

Amount  (estimated)  required  for  completion  of  existing  project 20, 213  95 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1884 .    20, 200  00 


Ahstract  of  proposals  received  for  dredging  at  CanHtuck  Sound  and  CoanjokBay,  North 
Carolinaj  and  opened  immediatelg  after  12  m.,  July  29,  1881. 


Name  and  address. 


G.H.Ferris,  Norfolk, 
Va. 

Jas.  Caler  &  Co.,  Rich- 
mond, Va. 


Commence^-    Complete 


Time. 


Nov.  15, 1881. 
Sept.  1,  1881. 


Jnly  1.1882.. 
JiineSO,  1882 


•2* 


ia-S 


1  dredge. 


J  $0  65 
{       23 

17i 


Kemarks. 


At  Long  Point. 
At  Feriby's  Island. 


Abstract  of  proposals  received  for  delivery  of  ouster  shells  at  Ck>anjok]Bayy  North  Carolina  ^ 
and  opened  immediately  after  12  m.,  July  29,  1881. 


Name  and  address. 


Edward  Pickup,  Norfolk,  Va . . 

Geo.  V.  Scott  &  Sod,  Peters- 
burg, Va. 


Time. 


Commence— 


Oct.  1,1881. 


C  omplete— 
Mar.  1,  1882 


$0  07i 

07 

Kemarks. 


In  accordance  witb  specifi- 

catiop. 
No  bond  given. 
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18. 
IMPROVEMENT  OF  SCUPPERNONG  RIVER,  NORTH  CAROLINA. 

tVork  during  the  fiscal  year  has  been  carried  on  under  a  balance  of 
appropriation  of  June  14,  1880,  and  the  appropriation  (i  1,000)  March  3, 
1881. 

A  project  for  the  expenditure  of  the  last  appropriation  was  submitted 
April  7,  1881,  which  proposed  the  continuance  of  operations  in  accord- 
ance with  the  original  plan,  which,  since  dredging  tlirough  the  bar  at 
the  mouth,  and  the  removal  of  logs  and  stumps,  and  the  trimming  of 
banks,  consisted  simply  of  making  cuts-off  at  obstructing  points,  and 
some  through  cuts.  The  project  was  approved  by  the  Chief  of  Engi- 
neers. 

The  great  demand  for  dredging  appliances  prevented  any  operations 
until  June  11,  at  which  date  work  was  commenced  at  acutoff  at  a  place 
known  as  ^' Kattlesnake  Bend,'^  which  was  left  incomplete  last  year. 
This  was  finished,  and  the  dredge  moved  to  another  cutoff,  known  as 
"Old  Turnround,''  at  which  a  cut  was  made  through  one  of  the  points. 
The  other  point  at  this  locality  wascleared  ready  for  the  dredge,  but, 
the  appropriation  being  nearly  exhausted,  dredging  was  not  commenced, 
the  machinery  being  used  in  trimming  ofi'  until  the  close  of  the  fiscal 
year  two  obstructing  points  in  the  vicinky. 

The  work  has  been  done  by  hired  labor  and  machinery,  and  the  pur- 
chase of  material  in  open  market. 

The  work  has  been  under  the  immediate  supervision  of  Mr.  Geo.  H. 
Elliott,* assistant  engineer. 

Sniippernong  is  in  the  colloction  diHtrict  of  Albeniarlt),  North  Carolina. 

Such  statistics  as  can  be  obtained  will  be  forwarded. 
The  appropriations  for  the  work  ha\^  been : 

June  18,  1878... $2,000 

March  3,  1879 2,000 

June  14,  ISftfO 1,000 

March  3,  1881 1,000 

6,000 

Money  statement, 

July  1,  1831,  amount  available $1,258  45 

July  1,  1882,  amount,  expended  during  fiscal  year,  excluHive  of  out- 
standing liabilities  July  1,  18HI $214  15 

July  1,  1882,  outstanding  liabilitips 1,033  66 

1,247  81 

July  1,  1882,  amount  available 10  64 

Amount  (estimated)  required  for  completion  of  existing  project 2,000  00 

Amonnttbat  can  be  profitably  oxpeaded  in  fiscal  year  euding  June  30, 1HS4.     2, 000  00 


I  9. 

IMPROVEMENT  OF  PAMPLICO  AXD  TAR  RIVERS,  NORTH  CAROLINA. 

The  river  and  harbor  act  of  March  3,  1881,  appropriated  $8,000  for 
COD  tinning  the  improvement  of  these  rivers.  Work  under  this  appropria- 
tion has  been  carried  on  in  accordance  with  the  ai)prove4  i>roject  which 
contemplated  spending  equal  amounts  upon  each  river. 
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The  execution  of  this  work  has  been  saperintended  to  my  complete 
satisfaction  by  Mr.  John  P.  Darling,  assistant  engineer,  except  between 
November  11  and  April  28,  during  which  time  dredging  operations 
were  can*ied  on  under  the  superintendence  of  Mr.  Reid  Whitford,  over- 
seer. In  this  time  there  wa«  removed  4,088  cubic  yards  of  roots  and 
mud ;  939  stumps,  of  which  133 1'equired  blasting,  465  pounds  of  powder 
and  70  pounds  of  dynamite  Imng  used  for  this  purpose,  making  a  total 
removed  from  the  Pamplico  for  this  year  of  6,503  cubic  yards  of  mud  and 
roots,  and  1,215  stumps,  of  which  170  required  blasting. 

This  dredging  has  secured  the  completion  of  a  channel  through  the 
old  shoal  in  the  Pamplico  below  Washington  of  a  depth  of  9  feet,  and  a 
least  width  of  108  feet,  the  objectionable  bend  formerly  in  the  channel 
having  been  removed. 

In  the  Tar  12  jetties,  with  a  total  length  of  1,436  linear  feet,  have  been 
built ;  80  logs,  24  stumps,  and  175  snags  have  been  removed. 

Owing  to  the  extreme  low-water  of  last  fall  not  allowing  the  pile-driver 
or  bolster  to  float,  work  was  suspended  on  September  29,  and  recom- 
mence November  8,  ui)on  the  first  rise  of  the  river. 

The  work  included  in  the  original  estimate  for  this  river  having  been 
completed,  a  survey  has  been  made  to  determine  its  eifect,  and  to  de- 
termine what  further  work  is  needed.  The  results  of  this  survey  will 
be  plotted  and  forwarded  as  so^n  as  completed. 

A  copy  of  Mr.  Darling's  report  is  appended,  to  which  I  would  respect- 
fully refer  for  further  details  of  work  done,  and  commercial  statistics  of 
Washington,  North  Carolina,  which  is  the  shipping  port  for  both  rivers. 

The  appropriations  for  the  work  have  been :  • 

June  14, 1880 $9,000 

March  3, 1881  8,000 

August  2,  1882 10,000 

9  

27,000 

Money  statement 

July  1, 1881,  amount  available $8,863  37 

July  1, 1882,  amount  expended  during  fisoal  year,  exclusive  of  out- 
standing liabilities  July  1,  1881 $6,425  34 

July  1,  1882,  outstanding  liabilities 368  75 

6,794  09 

July  1,  1882,  amount  available 2,069  28 

Amount  appropriated  by  act  passeil  August  2, 1882 10,000  00 

Amout  available  for  fiscal  year  ending  June  30,  1883 12, 069  2« 

Amount  tLat  can  be  profitAbly  expended  in  fiscal  year  ending  June  30, 1884 .  12,  UOO  00 


REPORT  OF  MR.   JOHN  P.    DARLING,   ASSISTANT  ENGINRKR. 

Washington,  N.  C,  July  1,  18«2. 

Captain:  I  have  the  honor  to  submit  the  following  report,  on  the  improvement  of 
Pamplico  and  Tar  Rivers,  North  Carolina,  for  the  year  ending  June  30^  1882: 

The  river  and  harbor  bill  of  March  3,  l&il,  appropriated  $8,000  for  continuing  the 
improvement  of  Pamplico  and  Tar  Rivers.  The  project  for  the  expenditure  of  this 
sum  contemplated  dividing  the  amount  equally  between  the  two  rivers,  and  continu- 
ing the  work  of  widening  and  straightening  the  dredged  channel  l^  miles  below  Waah- 
inirton  by  dredging,  and  the  removal  of  slumps,  routs,  &.c. 

In  the  Tar,  by  the  construction  of  additional  jetties  and  removing  logs,  stumps,  and 
snags  brought  down  by  the  ireshets;  also  in  repairing  some  of  the  old  jetties.  Dredg- 
ing and  removing  stumpA,  roots,  &c.,  from  the  Pamplico  was  continued  througl^  Jnly 
and  seven  days  in  August,  when  operations  were  stopped  to  allow  the  plant  to  go  iip 
the  Tar  and  do  the  work  there  during  low- water,  which  is  the  most  favorable  time. 
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There  was  removed  from  Pamplico  during  July  aod  August  2,415  cubic  yards  of  mud, 
roots,  and  sand ;  also  276  stumps ;  some  of  them  were  very  large  cypress*  aud  gum,  37 
of  which  were  blasted. 

Work  was  commenced  on  the  Tar  River  the  tOth  of  August  and  continued  until  tho 
'29th  of  September.  During  this  time  three  jetties  were  biiilt  near  Red  Bank,  about  2 
miles  below  Greenville,  and  one  at  the  latter  place ;  these  four  jetties  contained  6^ 
Hoeal  feet;  34  logs,  12  stumps,  and  81  snags  were  removed  from  the  river  below  Green- 
Tille.    Above  that  place  eight  jetties  were  constructed  containing  750  linear  feet. 

There  were  removed  from  the  river  between  Greenville  and  Center  Bluff  46  logs,  12 
Atomps,  and  94  snags.  The  Jetties  were  built  of  two  rows  of  piles;  the  rows  3  feet 
;*pNrt ;  the  piles  5 feet  apart.  The  space  between  the  rows  is  solidly  packed  with  brush, 
And  heavy  cross-pieces  spiked  on  near  the  top ;  the  lines  of  piles  are  wattled  with 
brnsh. 

On  the  29th  of  September  the  water  was  lower  than  it  had  been  for  years,  and  we 
were  compelled  to  stop  work,  as  the  holster  and  pile-driver  were  aground,  and  we  were 
nnable  to  move  them  nutil  the  8th  of  November,  when  we  came  down  the  river,  and 
recommenced  work  November  12  on  the  Pamplico,  straighteuiug  the  channel  between 
points  A  and  C  (see  map  accompanying  annual  report  June  30,  1680),  which  work  I 
think  was  completed  in  March,  1882.  I  do  not  know  the  amouut  of  material  removed 
during  that  time,  as  in  accordance  with  your  orders  I  left  here  on  the  18th  of  Novem- 
ber to  make  some  surveys,  and  did  not  return  until  the  28th  of  April.  There  was  noth- 
in^  done  during  May  on  account  of  high-wat-er  in  the  Tar,  except  preparing  the  pile-, 
driver  and  getting  out  200  piles  ready  to  put  in  bank- protectors  at  the  cut-oif  atiout 
2i  miles  above  Greenville  where  the  banks  were  washing  badly. 

Id  compliance  with  your  orders  I  proceeded  toTarborough  on  the  7th  of  June  to  make 
a  survey  of  the  Tar  River,  which  was  commenced  on  the  13th  of  June,  and  on  the  30th 
was  completed  as  far  as  Greenville,  a  distance  of  a  little  over  27  miles  from  Tarborough. 
When  the  survey  is  finisheil  a  detailed  map  showing  the  improvement  of  the  river,  and 
a  report  and  estimate  for  further  improvement,  will  be  made. 

At  present  there  are  but  two  steamers  running  on  the  Tar  River,  one  having  been 
taken  olF  for  repairs,  but  will  go  back  on  the  line  as  soon  as  refitted.  The  new  steamer 
hnilt  for  this  river  by  the  Old  Dominion  Steamship  Company  last  year  was  taken  otf 
after  a  few  trips. 

The  boats  commenced  running  toTarborough  the  1st  of  November,  1881,  and  continned 
to  do  so  with  the  exception  of  a  few  trips  until  June  12, 1882,  when  the  water  was  too 
low  for  them  to  get  to  that  place,  and  they  have  made  but  one  trip  since.  The  princi- 
pal shipments  coastwise  and  foreign  from  Washington  for  the  year  ending  June  30, 
1882,  were  as  follows : 

Cotton bales..  35,699 

Rice bag«..  8,6«> 

Lumber feet..  5,000,000 

Naval  8t#reH barrels..  10,469 

Pease bags. .  115 

Wax barrels..  42 

)Shin/;le8 : 1,030,000 

Siavee 42,900 

liarreUf,  boxes,  and  crates,  miscellaneous 3, 582 

Bales 120 

Tlie  following  table  shows  the  incream^  of  principal  articles  shipped  from  Washing- 
tou  for  the  last  three  years  : 

Articles.  '       1880.        |        1881.        |       1882. 

<:otton bale*.. I         21,000  I         27.875,  85,099 

Rice    bafps... j  4,960  ;  8,0W 

Lanfber feet.-i    1.281,000  i    3,49l».U75|      5,000,000 


It  will  be  seen  from  this  table  that  the  shipments  of  the  three  principal  products  are 
increamDg  very  fast.  Although  there  is  no  record  kept  of  the  imports, they  arc  said 
to  have  increase<l  33  per  cent,  in  the  last  year. 

I  am,  captain,  very  respectfully,  your  obedient  servant, 

J  NO.  P.  Darlino,    . 

Asiiatant  £ngiticfr, 
Capt.  James  Mrrcur, 

Corpi  of  Engi^etrBy  V.  S.  A. 
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I  lO. 

IMPROVEMENT  OF  NEU8E  RIVER,  NORTH  CAROLINA. 

The  rirer  and  harbor  act  of  March  3, 1881,  appropriated  $30,C 
this  work. 

Operations  have  been  conducted  daring  the  year  in  accordano 
the  project  submitted  April  8, 1881. 

The  supervision  of  this  and  several  other  works  has  been  in  true 
Mr.  B.  Bansom,  assistant  engineer,  to  whom  my  thanks  are  due  f 
ability  and  zeal  with  which  he  has  conducted  them.  A  copy  of  his  ] 
is  appended. 

The  working  party  in  the  upper  river  bet  ween  Goldsborough  andS 
field  have  cleared  the  river  of  logs,  stumps,  &c.,  and  the  banks  of 
hanging  trees  for  a  distance  of  more  than  20  miles,  over  most  of  i 
the  work  was  very  heavy. 

'In  the  Lower  Neuse,  between  Kinston  and  !N'ew  Berne,  a  numi 
bank  protectors  have  been  built;  those  needing  it  have  been  repi 
and  14,550  linear  feet  of  plank  jetties  have  been  put  in,  principal! 
tween  Pitch  Kettle  and  Becton's  Old  Field. 

The  channel  connecting  the  Neuse  and  Trent  along  the  east  fro 
New  Berne  has  been  dredged  to  a  width  of  100  feet  and  a  depth 
feet  for  a  length  of  6G0  feet. 

The  jetties  which  were  put  in  during  the  summer  of  1881  stooc 
long  high-water  of  the  winter  with  very  little  damage,  but  a  very 
needing  any  repairs  when  the  river  fell  to  its  low  stage. 

These  jetties,  which  have  been  previously  described,  have  so  fa 
swered  their  purpose  remarkably  well,  and  have  improved  the  na^ 
tion  very  much,  so  that  3  feet  can  be  carried  from  New  Berne  to  Kin 
the  entire  year,  to  Goldsborough  for  six  months,  and  to  Smithfteld 
months;  2feetfrom  Kinston  to  Goldsborough  eight mon ths and  to Sn 
Held  six  months.  During  summer  and  early  fall  navigation  is  uncer 
above  Kinston  except  during  freshets. 

Additional  jetties  are  needed  between  Kinston  and  Becton's 
Field,  and  will  be  constructed  as  far  as  the  money  available  allows. 

This  river  seems  to  be  favorable  in  slope  and  bottom  for  improveu 
by  jetties,  and  a  temporary  improvement  is  already  accomplished, 
degree  of  permanence  can  only  be  determined  by  experience,  but  dot 
less  small  auuual  appropriations  will  be  required  to  repair  damages  i 
to  build  supplemental  jetties  should  they  be  required. 

The  improvement  of  the  river  has  been  more  extended  than  the  or 
nal  estimates  contemplated,  and  its  completion  will  cost  more  than  : 
original  amount  considered  necessary.  The  navigation  has,  howe\ 
increased  so  much  since  the  work  of  improvement  has  been  carried 
(three  new  boats  having  been  completed  and  two  being  in  process 
construction — one  only  was  running  originally),  and  the  amount  of  m 
chandise  carried  is  so  much  greater  than  before,  that  the  whole  de] 
of  water  gained  by  the  improvement  is  utilized. 

For  the  exports  from  New  Berne  for  the  year  I  would  respectfu 
refer  to  the  report  of  Mr.  B.  Bansom,  assistant  engineer,  and  tbe  sta 
ment  of  the  collector  forwarded  herewith. 

The  appropriations  for  the  work  have  been : 

June  18,  1878 f40,i 

March  3,  1«79 45,( 

June  14,  1880 45,( 

March  3,  1881 30,( 

Augusta,  IfcteftJ 35,( 

Total 195.0 
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Money  statement 

July  1,  1881,  amonni  available 154,865  95 

July  1,  1882,  amount  expended  during  fiscal  year,  exclnsive  of 

oi^tanding  liabilities  July  1, 1881 $39,041  78 

Jnly  1,  1882,  outstanding  liabilities 4,431  61 

43,473  39 

July  1,  1882,  amount  available 11,392  56 

Amount  appropriated  by  act  passed  August  2, 1882 35,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 46, 392  56 

Amount  (estimated)  required  for  completion  of  existing  project 13, 761  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     15, 000  00 


KKPORT  OF  MR.  K.  RANSOM,  ASSISTANT  KNQINEER. 

New  Bernk,  N.  C,  June  30,  1882. 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  Neuse  River  for  the  past  twelve  mouths. 

More  than  20  miles  of  progress  has  been  made  between  Goldsboroueh  and  Smith  field 
in  clearing  the  strt>am  since  the  date  of  my  last  annual  report.  Most  of  the  work 
has  been  heavy,  and  has  been  done  thoroughly  and  within  most  reasonable  limits  of 
cost.  By  the  channel  of  the  river  it  is  cleared  to  within  about  23  miles  of  Smithfield. 
During  the  past  month  220  large  logs,  231  small  logs,  11  large  stumps,  and  25  small 
stumps  have  been  taken  from  the  channel,  and  897  large  trees  and  909  small  ones  cut 
from  the  banks,  besides  large  quantities  of  small  undergrowth.  This  month's  opera- 
tions give  a  fair  idea  of  the  work  accomplishe<l  during  the  year. 

Between  Kinston  and  Pitch  Kettle  14,550  feet  of  iieart-pine  lumber  jetties  have 
been  put  in,  mainly  between  Pitch  Kettle  and  Becton's  Old  Field,  These  jetties  have 
been  fully  described  in  former  report. 

The  channel  upon  the  east  front  of  this  place,  connecting  Neuse  and  Trent  rivers, 
and  greatly  facilitating  all  navigation,  saving  to  steamers  a  mile  or  more  each  way 
from  one  part  of  the  city  to  the  other,  during  last  fall  was  dredged  to  100  feet  wide, 
660  feet  long,  and  9  feet  deep  at  low-water. 

From  the  1st  of  January  to  the  20th  of  March  the  machinery  and  force  upon  this 
part  of  the  river  were  transferred  to  Moccasin  River  or  Contentnea  Creek,  as  the  water 
was  too4iigh  for  jettyin^.  From  the  20th  of  March  till  the  latter  days  of  May  the 
time  was  utilized  in  repairing  bank  protectors  aud  bank  revetments  and  in  putting 
in  others  that  were  found  to  ue  required. 

I  am  glad  to  report  that  the  large  amount  of  jetties  put  in  last  summer  and  fait 
have  stood  the  test  of  a  heavy  winter  rise  admirably,  a  very  small  part  being  injured. 

A  gap  in  the  jetties  remains  to  be  filled  between  railroad,  near  Kinston,  and  Bee- 
ton's  Old  Field.  This  work  is  progressing  rapidly  now,  over  2,000  feet  having  been 
put  in  this  month ;  and  if  means  continue  to  be  supplied  the  jettying  will  bo  com- 
pleted by  or  before  autumn  freshets. 

Below  I  £^ve  statistical  table,  showing  approximately  the  trade  of  this  place.  This 
statement  is  taken  from  the  reports  of  the  board  of  trade,  and  the  manager  of  water 
and  railroad  transportation  lines.  The  amounts  are  within  the  true  totals,  and  a  com- 
parison with  my  report  of  1879  will  demonstrate  the  highly  thrifty  and  improving 
condition  of  this  region. ,  To  the  improvement  of  the  streams  for  navigation  is  very 
justly  attribntable  uie  justifying  results! 

The  whole  work  has  been  done  by  hired  labor  and  no  other  is  practicable. 

This  work  lies  mainly  in  the  2d  collection  district  of  this  State,  a  small  portion 
above  Goldstorough  being  in  the  4th  collection  district. 
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COMMERCIAL  STATISTICS  SUPPLIED  BY  THE  BOABI)  OF  TRADE  OF  NEW  BERNK,  NORTH 
CAROLINA,   FOR  THE   YEAR  ENDING  MAY  31,  1882. 


Articles. 


Rioe bnshelB.. 

Rice tierces.. 

Com bnsbelB.. 

Cotton bales.. 

'Wooden  plates 

Lum  ber feet . . 

Sbineles 

XavM  stores barrels.. 

Cotton-seed  meal tons.. 

Cotton-seed  oil barrels.. 

"Watermelons . 

Salt  fish barrels.. 

Fresh  fish pounds.. 

Oysters,  canned cases.. 

Clams pounds.. 

Rass bales.. 

Hides do  ... 

Whale  oil •. barrels.. 


Year  ending 
Hay  31, 1682. 

150,000 

Ycsr^Ml. 

67,440 

1.400 

200 

800,000 

436,368 

44,300 

34,660 

10, 000, 000 

8,000.000 

11.500,000 

0,150,000 

8,000,000 

9,006,000 

10,000 

6,098 

200 

200 

40,000 

Xot  known. 

3,700 

3,000 

2, 650, 000 

1,152,000 

6,000 

None. 

1,000 

Do. 

500 

Po. 

400 

Do. 

100 

Do. 

- 

The  production  of  vegetables  this  year  is  veiy  largely  over  that  of  any  preceding 
season,  the  trucking  interest  having  outgrown  proportionately  any  other  industry. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
Assistant  Engineer. 
Capt.\  James  Mercur, 

I'n lied /States  Engineers. 


lkttkr  of  cot-lktrror  of  customs  at  new  berne,  north  carolina. 

Custom  House,  New  Berne,  N.  C, 

Collector'a  Office,  July  6,  1882. 
Sir  :  In  compliance  witli  your  request,  I  herewith  present  the  commercial  statiBticf 
of  this  collection  district  for  the  last  fiscal  year  (June  30,  1882). 

Vessels  entered  from  foreign  ports,  6 tons. .  8, 00( 

Vessels  cleared  for  foreign  ports,  8 do. . .  1,  (KK 

Vessels  entered,  coastwise,  3*20 do. . .         146,004 

Vessels  cleared,  coastwise No  record. 

Total  valne  of  domestic  exports fll,  078  (h 

Total  value  of  dutiable  imports 8, 609  1' 

Amount  of  duty  collected 2, 711  8 

Very  respectfully, 

T.  A.  HENRy, 

Cotlecf&r, 
Gen.  Robert  Ra^^som. 


I  II. 
IMPKOVEMKNT  OF  TRKNT  RIVER,  NORTH  CAROLINA. 

The  river  and  harbor  act  approved  March  3, 1881,  appropriated  $5,00 
for  this  river,  which  has  been  expended  during  the  fiscal  year  in  carryin 
out  the  approved  project  submitted  April  8, 1881. 

The  result  of  the  work  has  been  to  remove  18,000  yards  of  materia 
2,000  yards  of  whicli  were  shell  rock,  which  required  blasting  before  ' 
was  dredged,  to  make  an  incomplete  turning  basin  at  Trenton,  and  t 
trim  the  banks  in  the  vicinity  of  Quaker  Bridge.  This  gives  a  clianiK 
allowing  boats  of  4  feet  draught  of  water  to  reach  Trenton  at  all  tim< 
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of  the  year.  This  channel,  below  Quaker  Bridge,  will  require  the  ex- 
penditure of  $5,000  to  make  it  as  good  as  need  be  wished.  Between 
Quaker  Bridge  and  Trenton,  13  ^iles,  the  river  is  crooked  and  narrow, 
and  while  admitting  navigation  by  small  steamers  will  not  allow  the 
larger  ones  to  reach  Trenton.  To  make  this  properly  navigable  will  re- 
quire dredging  oif  the  projecting  points,  widening  the  narrowest  i)art8, 
and  completing  the  turning  basin  at  Trenton. 

The  assistant  engineer  superintending  the  work  estimates  that  this 
can  be  done  for  $35,000  or  $40,000,  or  a  total  for  the  river  of,  say, 
$45,000,  to  cover  contingencies. 

The  work  already  done  has  produced  most  satisfactory  results,  and 
has  contributed  very  largely  to  the  prosperity  of  the  suiTOundingcountry. 
In  this  connection,  I  would  respectfully  invite  attention  to  the  statement 
of  Mr.  C.  E.  Foy,  president  of  the  New  Benie  Board  of  Trade,  contained 
in  the  appended  copy  of  the  report  of  Mr.  E.  Kansom,  assistant  engineer, 
who  has  the  supervision  of  this  improvement.        « 

This  statement  shows  very  clearly  the  benefit  resulting  from  the  work 
as  far  as  carried.  ^ 

The  estimates  made  by  Mr.  Eansom,  for  the  completed  improvement, 
are  based  upon  his  thorough  knowledge  of  the  stream,  and  his  experience 
in  its  improvement,  and  are  therefore  to  be  received  as  reliable.  Any 
appropriations  for  further  improvements  may  be  based  upon  them  with- 
out further  survey. 

Money  statement 

July  1,  1881,  amount  available $4,848  57 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 4,848  57 

Amount  appropriated  by  act  passed  August  2,  1882 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    25, 000  00 


REPORT  OF  MR.  RANSOM,  ASSISTANT  ENGINEER. 

New  Berne,  N.  C,  May  18, 1882. 

Captain:  I  have  the  honor  to  submit  the  following  account  of  operations  upon 
Trent  River  improvement  since  the  date  of  my  last  Annual  Report: 

At  that  time  out  a  small  portion  of  the  last  appropriation  of  $5,000  remained.  The 
dredge  was  kept  at  work  till  the  18th  of  August,  and  a  small  force  of  laborers  re- 
mained nntn  the  first  of  September.  During  July  and  August  about  18,000  yards  of 
material  were  dredged;  of  that  amount  2,000  yards  was  shell  rock,  which  req^uired 
blasting.  This  work  completed  a  channel  up  to  Trenton,  the  head  of  practicable 
na\'igatioo,  of  4  feet  in  depth  at  all  seasons,  dug  an  incompleted  basin  to  enable  boats 
to  turn  at  Trenton,  and  cleared  off  a  small  distance  upon  the  banks  in  the  vicinity  of 
Quaker  Bridge.  The  appropriation  having  been  exhausted,  operations  ceased  entirely 
on  the  31st  of  August. 

It  may  be  in  place  to  recapitulate  regarding  work  upon  this  stream.  There  have 
been  three  appropriations,  of  $7,000,  $10,000,  and  $5,000,  respectively.  These  sums 
do  not  qaite  cover  the  primary  estimates  for  the  improvement  of  the  river.  In  my 
previous  reports  attention  was  directed  to  the  inadequacy  of  the  amount  estimated 
for  by  the  surveyors,  and  reasons  given  for  this  opinion.  Experience  has  confirmed 
this  statement. '  The  survey  was  made  most  imperfectly  by  reason  of  haste,  insuffi- 
ciency of  means,  and  very  high  water  at  the  time  of  survey. 

Below,  I  append  an  extract  from  report  made  for  your  information  by  the  president 
of  the  New  Berne  Board  of  Trade  and  president  of  Trent  River  Transportation  Com- 
4)any,  Mr.  C.  E.  Foy: 
G9e 
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SHIPMENTS  OVER  TRENT  KIVER  SINCE  JUNK,  1881,  ALLOWING  PROPORTIONATE  AMOUNTS 
FOR  SEASON  UNEXPIRED,  TO  JUNE  'M),  lr^2 ;  MOST  OF  THE  ARTICLES,  EXCEPT  VEGE- 
TABLES, HAVING  BEEN   ALREADY  SHIPPED  : 


Articles. 


Quantity,   i     Value. 


Cotton bales.. 

Com boshela.. 

Rice do. 


Cotton  seed do 

Vegetablee packages.. 

Irish  potatoes barrels.. 

Heal        bushels . . 

Naval  stores barrels.. 

Wool pounds.. 

Bricks 

Guano tons..! 

Baf(gii<ff yards..! 

Iron  ties — pounds.. 

Salt ■ sacks.. 

Flour barrels.. 

Pork do. 


Molasses  J. 

Snuff 

Kails 


..do... 
..do... 
•kegs. 


7,800 

$390,000 

100,000 

75,000 

0,500 

6,.'H)0 

40,000 

4,500 

6,000 

8.500 

3,000 

9,000 

4,000 

3.500 

2,800 

6,000 

9,000 

2,500 

1,000,000 

7,0M 

2,500 

100.000 

40.000 

4,000 

65.000 

3.500 

3,000 

3.000 

7,000 

40.000 

2,500 

45,000 

800 

9,500 

200 

1,500 

760 

2,250 

620.250 


M«Dy  articles  have  not  been  enumerated.  Before  the  government  improvements 
-were  begun  not  a  dollar  was  invested  in  steamboats  on  this  river.  Now  we  have  quit<e 
a  number  of  steamers  navigating  the  Trent,  and  many  thousand  dollars  invested  in 
the  business.  Commerce  is  much  checked  by  larger  steamers  not  being  able  to  reach 
Trenton.  One  thousand  bales  of  cotton  received  by  way  of  Trent  Biver  was  considered 
a  large  amount  for  one  season.  Yon  see  the  increase  in  less  than  three  years.  The 
sales  and  shipment  of  machinery,  fertilizer,  and  ag>icultural  implements  are  ten  timeo 
greater  than  at  that  time.  No  man  could  estimat-e  the  increased  prosperity  of  this 
Trent  River  section,  unless  he  knew  the  condition  before  the  beginning  of  this  govern- 
ment improvement. 

In  the  first  year  the  increase  has  been  more  than  50  per  cont.,  and  the  demands  for 
increased  facilities  justify  me  in  backing  the  citizens  in  their  appeal  for  money  suffi- 
cient to  complete  the  works  as  they  onglit  to  be.  Careful  consideration  has  enabled 
me  to  form  a  fair  estimate  of  what  should  be  done,  and  the  cost  of  the  same. 

Below  Quaker  Bri(lge  tx)  New  Berne,  30  miles,  $5,000  will,  properly  expended,  finish 
the  needed  work.  From  Quaker  Bridge  to  Trenton,  about  13  miles,  the  stream  is 
narrow  and  crooked.  It  is  navigable  for  small,  short,  narrow  boats,  but  those  pass- 
ing with  facility  over  the  lower  part  of  the  river  should  traverse  the  upper  portion 
likewise.  To  remedy  or  remove  obstructions  will  require  the  use  of  a  dredge  boat  to 
cut  off  sharp  points,  widen  narrow  places,  and  to  enlarge  and  deepen  the  basin  at 
Trenton.  An  accurate  measurement  of  this  necessary  work  has  not  been  made,  but 
one  sufficiently  so  to  determine  as  definitely  as  is  necessary  for  practical  purposes, 
enables  me  to  state  that  $:)5,000  or  $40,000  can  be  most  advantageously  applied  to  this 
improvement.  Unnecessary  expense  is  incurred  by  smal  1  or  iusu  fficien t  appropriations. 
Could  this  work  have  been  continued  the  past  fall,  at  least  20  to  25  per  cent,  could 
have  been  saved  in  its  cost.  The  transfer  of  machinery,  making  new  arrangeinenta 
with  owners  of  proper  appliances,  loss  and  injury  of  material  purchased,  starting  and 
stopping  work,  and  many  other  causes,  combine  to  produce  the  wasteful  results. 

With  thorough  information  of  the  condition  of  the  river  and  of  the  capabilities  and 
growing  prosperity  of  this  region,  I  confidently  state  the  propriety  of  an  appropria- 
tion of  $45,000  to  finish  as  it  should  be  done  the  work  needed  upon  this  stream. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
Assistant  Engineer, 

Capt.  James  Mercur, 

United  States  Engineer. 
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I  12. 
IMPROVKMENT  OF  CONTENTNEA  CREEK,  NORTH  CAROLINA. 

The  river  and  harbor  act  approved  March  3, 1881,  appropriated!  10,000 
for  the  improvement  of  this  creek,  which  sum  has  been  nearly  expended 
in  carrying  out  as  far  as  practicable  the  project  submitted  April  8, 
1881. 

The  supervision  of  this  work  was  given  to  Mr.  B.  Bansom,  assistant 
engineer,  a  copy  of  whose  report  is  appeuded  hereto. 

Work  was  commenced  upon  the  Lower  Narrows  near  the  mouth  of 
the  creek  with  a  small  force,  and  a  limited  amount  of  cheap  training- 
wall  established  to  define  rather  than  improve  the  channel. 

The  principal  work  upon  the  creek  consisted  in  clearing  out  logs, 
snags,  stumps,  and  trees,  and  clearing  the  banks  of  overhanging  trj^es, 
and  those  liable  to  fall  into  the  stream.  This  work  was  done  by  the  use 
of  the  plant  belonging  to  the  Neuse  during  the  time  that  the  water  was 
too  high  to  work  ^vantageously  in  the  Neuse. 

This  clearing  was  carried  out  for  a  distance  of  about  25  miles*  before 
the  appropriation  was  exhausted ;  about  2,000  logs  and  800  stumps  be- 
ing removed  from  the  river,  and  3,000  large  trees  removed  from  the 
banks  in  addition  to  the  small  growth  cut  away. 

To  complete  the  improvement  the  sam^  clearing  out  should  be  con- 
tinued up  to  Stantonsburg,  70  miles  above  the  mouth  of  this  creek,  and 
the  best  possible  channel  secured  through  the  lower  3  miles  of  the 
creek. 

The  improvement  of  this  part  known  as  the  Lower  Narrows  so  as  to 
secure  good  water  at  all  times  of  the  year  would  involve  large  expense, 
for,  as  stated  in  the  report  of  the  assistant  engineer,  it  has  no  banks,  and 
in  very  dry  seasons  has  a  depth  of  but  4  to  6  inches  of  water  over  a  bot- 
tom composed  of  sand.  Any  fise  of  the  Neuse,  occumng  as  it  frequently 
does  when  the  Contentnea  is  low,  floods  across  the  intervening  point, 
and  backs  up  into  the  Contentnea,  making  of  its  mouth  a  swamp}^  lake 
rather  than  a  stream. 

To  prevent  this,  very  high  and  long  dikes  would  be  required,  and  after 
their  construction  the  Neuse  would  still  back  up  Contentnea  through  its 
mouth,  causing  deposits  and  bars  which  would  be  more  or  less  perma- 
nent. 

Fortunately,  however,  the  main  water  transportation  by  way  of  this 
stream  is  required  during  the  season  of  flush  water,  so  that  a  large  part 
of  the  traffic  would  be  accommodated  by  clearing  out  the  trees  and  stumps 
in  the  lower  narrows,  placing  training-walls  of  cheap  construction  to 
mark  the  channel  and  encourage  such  slight  scour  as  can  be  obtained, 
and  dredging  off  any  projecting  or  hard  points  so  that  the  light-draught 
steamers  could  navigate  the  stream  during  the  high-water  stages.  The 
hmited  summer  traffic  could  then  be  accommodated  in  push  boats. 

1  would  respectfully  invite  your  attention  to  the  report  of  Mr.  Bansom, 
assistant  engineer,  containing  quotations  from  a  letter  of  the  president 
of  the  New  Berne  Board  of  Trade,  showing  the  relief  afforded  to  the  pro- 
ducers living  along  this  creek  by  the  improvements  already  madi»,  and 
indicating  the  advantages  which  would  result  from  a  complete  opening 
of  the  stream.. 

ContentDea  Creek  is  in  the  second  collection  district  of  North  Carolina. 

The  appropriations  for  this  work  have  been: 

March  3, 1881 110,000 

August  2,  1882 10,000 
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Money  statement, 

July  1,  1881,  amount  available $10,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 9,693  99 

July  1,  1882,  amount  available 306  01 

Amount  appropriated  by  act  paased  August  2,  1882 10,  000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 10, 306  01 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 

Amount  that  can  be  i)rotitably  expended  in  fiscal  year  ending  June  30, 1884.    20, 000  00 


REPORT  OF  MR.   R.  RANSOM,  ASSISTANT  ENGINEER. 

New  Berne,  N.  C,  May  18,  1882. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  Moccasin  River  or  Contentnea  Creek  durinc  the  present  fiscal  year :' 

Before  detailing  the  progress  of  the  work,  I  beg  to  call  attention  to  the  condition 
under  which  the  survey  was  made  and  to  the  impossibility  of  properly  estimating  for 
the  improvement  required. 

The  survey  was  made  at  the  dead  of  winter  during  an  unusually  cold  season  and 
when  the  water  was  at  flood  tide.  For  this  no  one  connected  with  the  survev  could 
be  held  responsible.  Some  inaccuracy  about  the  name  of  the  stream  occurred  in  the 
law  of  Congress  directing  the  surve^r,  and  it  could  not  be  made  earlier.  Congress  re- 
quired information  by  a  certain  time  and  the  survey  had  to  be  made.  This  statement 
is  inserted  here  explanatory  of  what  will  be  found  further  on  in  this  report. 

On  the  14th  of  September  last  a  small  force  was  started  at  the  mouth  of  the  stream 
to  remove  such  obstructions  as,  with  the  inefiective  means  at  my  disposal,  could  be 
taken  out.  The  water  was  lower  than  ever  before  known  by  the  oldest  inhabitant. 
No  rise  took  place' till  November.  By  the  1st  of  January,  about  4  miles  had  been 
partially  cleared  out.  With  such  appliaoces  as  we  had,  it  was  impossible  to  do  more. 
Many  logs  were  removed,  trees  cut  away  from  the  banks  and  about  750  feet  of  side 
dams,  made  of  lumber,  were  put  in,  experimentally,  to  confine  the  water.  Here  is  the 
proper  place  to  describe  this  part  of  the  river.  For  3  miles  from  its  mouth  it  traverses 
a  low  wooded  morass  and  has  absolutely  no  banks.  The  least  rise  sends  the  water 
over  thousands  of  acres  of  this  flat,  and  except  when  there  is  a  considerable  rise,  these 
3  miles  cannot  be  passed  by  boats  of  any  description.  Here  lies  the  only  real  difficulty 
in  the  way  of  any  easy  ana  inexpensive  improvement  of  the  river. 

On  the  ist  of  January  the  machinery  which  had  been  used  on  the  Neuse  between 
New  Berne  and  Kinston  were  transferred  to  the  Moccasin,  and  work  was  pushed 
vigorously  up  the  stream.  All  logs  and  stumps  were  taken  out  and  overhanging 
growth  very  completely  cut  away  to  within  3  miles  of  Hookerton,  a  distance  of  about 
26  miles  from  the  montn  of  the  river.  On  the  22d  of  March,  the  appropriation  being 
nearly  exhausted,  work  was  suspended. 

Duripg  its  progress  about  2.000  logs  were  lifted  out,  800  stumps  pulled  up,  and  3,000 
trees  cut  from  the  banks.  Tne  amount  of  small  growth,  trash,  accumulations,  &c., 
relnoved,  was  proportionately  large. 

For  your  information  I  quote  from  a  letter  of  C.  £.  Foy,  president  New  Berne  Board 
of  Trade. 

'*  During  the  short  time  the  lower  part  of  the  stream  has  been  open,  over  5,000  bales 
of  cotton  nave  come  out  of  it,  and  other  produce  in  proportion.  A  merchant  here, 
partner  of  one  in  Snow  Hill,  t«lls  me  that  they  have  carried  in  wagons,  18  miles,  over 
2,000  bales  of  cotton  this  season  which  ought  to  have  come  down  the  Moccasin. 

»  »  *  T»  *  «  • 

** These  items  will  ^ve  an  idea  of  the  benefit  of  this  work  to  our  city  and  to  the 
people  living  along  this  fine  stream.  *  ♦  *  I  regret  that  a  more  complete  table  or 
account  has  not  been  kept.  The  next  season  will  show  results  that  none  of  us  would 
have  dreamed  of.  The  country  bordering  the  Moccasin  is  uncommonly  productive, 
and  if  the  stream  be  thoroughly  opened,  incalculable  benefit  will  follow  to  our  city 
and  to  the  whole  region." 

The  above  extracts  are  founded  upon  facts. 

My  own  observation  and  knowledge  satisfy  me  that  Mr.  Foy-s  anticipations  are  uoue 
too  sanguine  if  the  improvements  be  made.  But  the  main  obstacle  to  any  permanent 
and  valuable  improvement  must  be  removed.  The  estimate  of  the  engineer  making 
the  survey  made  no  proper  note  of  the  extent  and  difliculty  and  importance  of  this 
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obstacle.  It  lies  within  the  first  3  miles  of  the  mouth  of  the  stream.  This  distance 
must  be  dredged  and  diked,  and  to  do  it  will  require  not  less  than  from  $40,000  to 
$50,000,  and  when  this  work  is  begun  it  should  not  stop  till  completed,  if  economy  is 
to  be  considered. 

Open  this  channel  of  3  miles  and  carry  the  work  to  Stantouburg,  the  limit  of  navi- 
gation, as  it  has  bden  so  far  a^  prosecuted,  and  70  miles  of  a  stream,  passing  through 
as  fine  agricultural  country  as  any  in  the  South,  will  be  free  for  the  passage  of  the 
abundant  and  ever- increasing  productions  of  a  most  bountiful  region  and  virtuous 
and  thrifty  people. 

This  work  lies  in  the  second  collection  district  of  this  State. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
Capt.  James  Merccr,  Assistant  Engineer. 

United  States  Engineer. 


I  13. 

IMPROVEMENT  OF  BEAUFORT  HARBOR,  NORTH  CAROLINA. 

The  river  and  liarbor  act  approved  March  3,  1881,  appropriated 
#30,000  for  this  iinprovemeDt. 

A  project  for  the  expenditure  of  this  sum  iu  the  construction  of  stone 
jetties  for  the  protection  of  Shackelford  Banks  from  further  abrasion 
was  submitted  to  the  Chief  of  Engineers  October  31,  1881,  and  by  him 
referred  to  the  Board  of  Engineers  for  their  opinion. 

The  project  was  modified  by  the^Board  by  the  addition  of  log  or  brush 
mattresses  for  foundations  for  the  jetties,  and  in  this  form  \|as  approved 
by  the  Chief  of  Engineers. 

The  absolute  location  and  length  of  the  jetties  being  dependent  upon 
the  effect  produced  by  those  first  built,  it  was  decided  to  build  them  by 
hired  labor. 

The  absence  of  facilities  at  Beaufort  and  Morehead  City  for  carrying 
on  work  of  this  character,  there  being  no  wharves,  docks,  ship-carpen- 
ters, smiths,  or  repair  shops  available,  no  tow-boats  or  barges  to  hire, 
no  coal  or  water  supply,  and  no  means  of  transportation  from  the  rail- 
road at  Morehead,  except  small  sail-boats,  the  necessary  preparation  for 
commencing  work  has  been  slow  and  troublesome,  but  a  good  working 
plant  is  now  on  hand,  and  it  is  hoped  that  satisfactory  progress  can  be 
made. 

One  jetty  has  been  started  and  30  feet  of  it  have  been  built.  Ar- 
rangements have  been  made  for  the  supply  of  stone  and  timber  at 
favorable  prices,  and  the  work  is  in  condition  to  be  pushed  forward. 

This  work  has  been  under  the  superintendence  of  Mr.  R.  Kansom, 
assistant  engineer,  a  copy  of  whose  report  is  appended. 

Beaufort  is  a  port,  of  entry. 

No  coinioercial  statistics  have  been  attainable. 

Money  statement 

July  1,  1881,  amount  available 130,000  00 

July  1,  188*2,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881. $2,023  08 

July  1,  1882,  outstanding  liabilities 2, 079  83 

-^ 4, 102  91 

July  1,- 1882,  amount  available 25,897  09 

Amount  appropriated  by  act  passed  August  2, 1882 30, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1863 55,897  09 

Amount  (estimated)  required  for  completiou  of  existing  pnyect 22, 103  38 

Amount  that  can  be  profitably  expen<^it*d  in  fiscal  year  en<hug  June  30,  lH.-j!4.     22, 100  00 
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RKPORT  OF  MR.    R.    RANSOM,  ASSISTANT  ENGINEER. 

New  Berne,  N.  C,  June  30, 1^^82. 

Captain  ;  By  your  direction,  on  the  Ist  of  April  I  took  charge  of  the  projected  im- 
provement to  be  made  at  Shackleford  Point,  Beaufort  Harbor. 

The  character  of  the  projected  \rork  required  appliances  none  of  which  could  be 
bought  or  hired  in  the  vicinity. 

It  was  found  impracticable  to  build  necef^sary  scows,  &c.,  by  contract  in  time  to 
get  any  work  done  the  present  season,  hence  lumber  was  purchased,  labor  hired,  and 
two  large  scows,  60  by  22  feet  by  5  feet  6  inches,  have  been  built  most  substantially 
and  launched,  and  quarters,  &c.,  nearly  completed. 

Agreements  have  been  made  for  the  delivery  of  stone  and  logs  in  such  quantities  as 
we  may  require,  the  stone  at  not  over  $3.25  the  cubic  yard,  and  the  logs  at  one-half 
cent  the  running  foot. 

The  right  to  prosecute  the  work  upon  the  point  without  claim  for  any  value  has 
been  obtained,  and  a  fair  beginning  has  been  made  toward  pushing  the  improvement. 

A  head  has  been  constructed  for  the  contemplated  stone  jetty,  and  mattresses  of 
logs  and  brush  have  been  laid  and  covered  with  stone  for  30  feet,  and  we  are  ready 
to  push  the  work.  Should  no  untoward  events  interfere,  within  sixty  days  euougli 
will  have  been  done  to  show,  partially,  at  least,  the  probable  effect  of  the*  inteuded 
work. 

Circumstances  which  could  not  be  changed  have  prevented  further  progress,  every 
appliance  and  all  materials  having  to  be  built  or  brought  from  a  distance. 

The  tug  hired,  and  which  is  indispensably  necessary,  itaeets  satisfactorily  all  de- 
mands m^e  upon  it. 

I  have  ))een  unable  to  obtain  any  commercial  statistics. 

The  work  lies  within  the  second  collection  district  of  this  State. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
As»i8tant  Engineer'. 

Capf .  JAMRai  Mercur, 

United  States  Engineers. 


project  of  capt.  james  ivtercur,  corps  of  enoineers. 

United  States  Engineer  Office, 

^'orfolk,  Va.j  October  31,  1881. 

Sir  :  lu  accordance  with  authority  granted  in  your  communication  of 
the  13th  ultimo,  I  have  caused  an  examination  to  be  made  of  Shackle- 
ford  Banks,  Beaufort  Harbor,  and  have  the  lionor  to  transmit  herewith 
a  tracing  showing  the  results. 

I  inclose  also  six  sheets  of  tracings,  reduced  to  a  common  scale,  for 
comparison,  showing  the  condition  of  Beaufort  Harbor  in  the  years 
1839-'o7-'62,  and  '64-'76-'80,  and  '81. 

From  an  inspection  of  these  it  becomes  apparent  that  the  condition 
of  the  Shackleford  Banks  was  essentially  the  same  in  1857  as  in  1839 ; 
that  the  channel  and  inner  harbor  in  1839  was  the  same  as  in  1881 ;  that 
no  material  changes  have  taken  place  at  any  time  in  the  harbor ;  but 
that  from  about  1857  the  point  of  Shackleford  Banks  has  been  worn 
away  so  that  the  high-water  mark  has  retreated  on  the  outside  of  the 
point  about  1,500  yards,  and  on  the  inside  about  750  yards.  About  one- 
half  of  this  wearing  away  has  occurred  since  1876,  and  the  process  is 
now  going  on  quite  rapidly,  nearly  200  yards  having  been  cut  ott'  during 
the  past  year. 

The  main  channel  is  now  almost  identically  the  same  as  in  1839,  hav- 
ing in  the  interval  changed  its  direction  on  the  outer  bar  through  an 
angle  of  about  108  degrees,  and  returned  to  its  straight  course,  the  depth 
remaining  nearly  constant. 

This  indicates  that  the  wearing  away  of  Shackleford  Banks  up  to  this 
time  has  not  materially  affected  the  chanuel  or  harbor. 
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Shonld  the  banks,  however,  continue  to  wear  away  and  the  entrance 
widen,  a  new  channel  would  possibly  open  and  the  old  one  deteriorate. 

The  inhabitants  of  Beaufort  consider  a  narrow  entrance  of  great  value 
to  their  town,  as  tending  to  break  up  the  storm-waves,  which  with  a  wide 
entrance  they  fear  would  sweep  directly  up  to  their  wharves  and  en- 
danger the  property  on  the  water  front. 

The  recommendation  of  my  predecessor,  Captain  Phillips,  upon  which 
the  appropriation  was  made,  had  in  view  protective  works  for  Shackle- 
ford  Banks  and  dredging  the  inner  harbor.  The  estimate  for  this  pur- 
pose was  (82,000. 

lu  view  of  information  obtained  since  that  recommendation  was  made, 
I  would  respectfully  recommend  that  the  total  appropriation  ($30,000) 
be  expended  in  protecting,  as  far  as  possible,  Shackleford  Banks,  and 
have  the  honor  to  submit  the  following  project  for  its  expenditure,  as 
directed  in  letter  to  Captain  Phillips  from  the  Chief  of  Engineers,  dated 
March  19, 1881,  viz: 

To  construct  a  system  of  jetties  at  right-angles  to  the  shore  about  300 
feet  long,  and  spaced  about  300  feet  apart  in  the  vicinity  of  the  point, 
the  distance  apart  increasing  to  about  600  feet  on  the  straight  part  of  the 
beach;  these  jetties  to  be  rooted  in  the  bank  above  extreme  high- water, 
and  to  be  bnilt  from  the  shore  end  outward,  with  a  height  of  about  5 
or  6  feet  and  a  base  of  from  15  to  20  feet;  the  jetties  to  be  made  of  rip- 
rap, with  no  stones  weighing  less  than  500  pounds  or  more  than  2,000 
pounds ;  one  jetty  to  be  built  on  each  side  of  the  point,  and  the  system 
to  b^  extended  afterward  by  placing  one  between  these,  if  necessary, 
and  building  additional  ones'  in  each  direction  along  the  beach  at  such  | 
points  as  experience  shows  them  to  be  needed. 

Owing  to  the  experimental  nature  of  the  work,  it  is  impracticable  to 
draw  definite  specifications  for  construction.  I  therefore  recommend 
that  the  necessary  stone  be  bought  by  contract,  and  that  the  work  be 
don^  by  hired  labor  and  purchase  of  material  in  open  market. 

The  rapid  wearing  away  of  this  bank  renders  the  permanence  of  the 
proposed  jetties  quite  doubtful,  from  the  possibility  of  the  sea  eating 
its  way  behind  them,  and  also  undermining  them  at  their  outer  ends ; 
but  as  the  protection  is  needed  at  once,  and  the  appropriation  is  eptirely 
inadequate  to  construct  a  breakwater,  the  expenditure  necessary  to  make 
a  trial  of  the  jetties  seems  justifiable.  Should  doubts  on  the  subject 
exist,  I  would  respectfully  request  that  the  project  be  submitted  to  the 
Board  of  Engineers  for  their  judgment. 

Very  respectfully,  your  obedient  servant, 

Jas.  Mergur, 
Captain  of  Enghieers. 

The  Chief  of  Engineers,  U.  S.  A. 


letter  of  the  chief  of  enaineers. 

4  Office  of  the  Chief  of  Enoineers, 

United  States  Army, 
WaMngtorij  Deceinher  10,  1881. 
Sir  :  I  have  the  honor  to  submit  herewith  a  report  to  this  office  from 
Capt.  James  M ercur,  Corps  of  Engineers,  of  an  examination  of  Beaufort 
Harbor,  N.  C,  with  the  view  of  a  project  for  the  application  of  the  appro- 
priation of  $30,000  of  March  3, 1881,  for  the  improvement  of  that  har- 
bor, and  also  a  report  from  the  Board  of  Engineers  for  fortifications  and 
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for  river  and  harbor  improvements,  to  whom  the  question  of  the  ina- 
provement  of  the  harbor  was  referred  for  consideration. 

I  concur  in  the  conohisions  of  the  Board,  and  beg  leave  to  recommend 
that  the  appropriation  be  applied  to  the  protection  of  Shackleford^s 
Point  by  jetties,  according  to  the  projects  of  Captains  Phillips  and 
Mercur,  with  the  modifications  in  mode  of  construction  indicated  by 
the  Board  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers^ 
Brig,  and  Bvt.  Maj.  Gen. 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 

[ludoi-sement.] 

The  recommendation  of  the  Chief  of  Engineers  for  the  application 
of  the  appropriation  of  830,000  for  the  improvement  of  Beaufort  Harbor, 
l^orth  Carolina,  is  approved. 
By  order  of  the  Secretary  of  War. 

H.  T.  Crosby, 
Chief  ClerJi. 
War  Department,  December  14, 1881. 


report  of  the  board  of  engineers. 

Office  of  Board  of  Engineers  for  Fortifications, 
and  for  klver  and  harbor  improvements,  &c., 

New  TorA-,  December  6,  1881. 

General:  This  Board,  to  whom  was  referred  by  your  letter  of  No- 
vember 17,  1881,  for  consideration  and  report,  the  whole  subject  of  the 
improvement  of  the  harbor  of  Beaufort,  !Sr.  C,  as  well  as  upon  the  pro- 
ject of  Captain  Mercur  for  the  application  of  the  appropriation  of 
$30,000  in  river  and  harbor  act  of  March  3, 1881,  for  the  improvement 
of  this  harbor,  has  the  honor  to  submit  the  following  report  thereon. 

Beaufort  Harbor,  the  first  one  of  importance  south  of  Chesapeake 
Bay,  a  distance  of  over  200  miles,  is  not  only  the  terminus  of  the  At- 
lantic and  North  Carolina  Kailway,  and  the  natural  outlet  of  the  inland 
commerce  conveyed  by  the  neighboring  chains  of  water  communica- 
tion, but  is  also  of  great  value  as  a  harbor  of  refuge  to  vessels  over- 
taken by  storms  on  this,  the  most  dangerous  part  of  the  coast  of  the 
United  States.  The  bar  affords  a  depth  of  15  feet  at  mean  low-tide. 
This  soon  deepens  sufficiently  to  give  a  channel  of  good  width,  and  no- 
where less  than  25  feet  in  depth,  to  Morehead  City,  the  railroad  termi- 
nus.   The  tidal  range  is  here  between  3  and  4  feet. 

The  importance  of  this  harbor  was  early  recognized  by  the  general 
government.  An  elaborate  survey  of  it  was  made  by  Lieutenant-Colo- 
nel Kearney,  Topographical  Engineers,  in  1821 ;  another  by  Lieutenant 
Glynn,  United  States  Xavy,  in  1839 ;  others  by  th#  Coast  Survey  in 
1857, 1862-'64,  and  1876  j  and  finally  by  Captain  Phillips,  Corps  of  En- 
gineers,  in  1880.  These  charts  show  a  cycle  of  changes  in  the  bar  chan- 
nel which  will  soon  be  noticed  in  detail. 

The  formation  of  this  harbor  depends  upon  the  action  of  the  sea 
waves  and  currents  characteristic  of  the  entire  coast  in  the  vicinity. 
The  outer  sand-bank  or  cordon-littoral,  extending  from  Ocracoke  Inlet 
by  Cape  Lookout  to  Bogue  Inlet,  a  distance  of  80  miles,  is  separated 
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from  the  main  shore  by  a  chain  of  sounds  commuuicating  with  Pamlico 
Sound  on  the  north.  The  only  important  break  in  the  entire  distance 
is  at  Beaufort  Harbor,  where  Newport  River,  North  River,  and  the 
sounds  in  the  immediate  vicinity  afford  a  tidal  reservoir  of  sufficient 
capacity  to  preserve  the  depth  over  the  bar. 

The  navigable  channel  through  the  cordon-littoral  lies  between  Fort 
Macon  Point  on  the  west  and  Shackleford  Point  on  the  east,  the  gen- 
eral trend  of  the  coast  being  east  and  west  from  Cape  Lookout  to  Bogue 
Inlet.  The  normal  width  of  the  opening  is  about  2,200  yards,  the  chan- 
nel always  lying  near  Fort  Macon  Point  since  the  date  of  the  earliest 
surveys.  A  tendency  to  erode  this  point  was  checked  shortly  before 
the  war  by  five  spur-jetties  of  stone,  of  which  two  now  remain  intact,  two 
have  settled,  and  one  has  disappeared. 

Shackleford  Point,  which  has  never  been  protected,  at  present  shows 
a  tendency  to  wear  away,  thus  opening  a  wider  passage  and  perhaps 
endangering  the  depth  over  the  bar  by  reducing  the  velocity  of  flow  of 
the  tidal  currents.  Such  action,  if  not  prevented,  might  also  expose 
the  town  of  Beaufort  more  directly  to  injury  by  waves  in  great  storms. 

Although  the  deep  channel  through  the  cordon-littoral  has  remained 
for  sixty  years  fixed  in  position  near  Fort  Macon  Point,  the  bar  has  un- 
dergone great  changes. 

In  1821  it  had  a  useful  depth  of  about  12  feet,  and  was  situated  2,800 
yards  due  south  of  Fort  Macon  Point,  the  total  distance  between  the 
pointa  being  2,250  yards. 

In  1839  it  had  shifted  it«position  to  the  eastward  and  lay  nearly  south 
of  Shackleford  Point,  which  had  extended  to  meet  it  in  a  southwest 
direction  some  500  yards,  the  total  distance  between  the  points  being 
reduced  to  2,100  yards. 

In  1857  the  surveys  showed  no  marked  change.  The  deep  channel 
passed  close  to  Shackleford  Point,  which  showed  little  if  any  wear,  and 
the  bar  lay  southeast  of  it.    The  depth  also  was  13  feet  or  more. 

In  1862-'64  a  tendency  to  swing  back  appears.  The  bar  was  nearly 
south  of  Shackleford  Point  and  had  retained  about  the  same  depth,  but 
the  southwestern  part  of  the  point  had  worn  away  300  yards.  The 
total  width  between  points,  however,  was  2,100  yards,  as  in  1839. 

In  1876  the  westward  movement  of  the  bar  had  continued,  and  it  was 
nearly  due  south  from  a  point  500  yards  east  of  Fort  Macon  Point. 
Shackleford  Point  had  worn  aWay  on  its  entire  southwestern  side  some 
300  yards.  The  distance  between  the  points  was  2,250  yards,  the  same 
as  in  182J. 

In  1880  the  bar  remained  essentially  unchanged,  but  the  erosion  of 
Shackleford  Point  had  continued,  the  distance  between  points  being 
2,600  yards.  In  September,  1881,  Captain  Mercur  surveyed  the  point, 
and  found  this  distance  to  be  2,900  yards,  with  evidence  of  continued 
wear  now  in  progress,  showing  a  total  increase  in  the  opening  since  1821 
of  650  yards. 

Captain  Mercur  also  made  some  current  observations  near  Shackle- 
ford Point  which  throw  light  upon  the  causes  of  the  changes  in  progress. 
He  found  that  during  the  flood  a  2  to  3  mile  current  flows  in  parallel  to 
the  southwest  side  of  the  point  and  sweeps  sharply  around  it  to  the  north- 
east, moving  towards  Back  Sound.  During  the  first  half  of  the  ebb 
the  current  flows  past  the  north  side  of  the  point  towards  Fort  Macon 
with  a  velocity  but  little  exceeding  1  mile  per  hour ;  but  later  it  divides, 
a  part  continuing  in  the  same  direction,  while  a  bi*anch  current  sweeps 
along  the  southwest  side  of  the  point  with  a  velocity  of  about  2.5  miles 
per  hour. 
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There  is,  therefore,  at  present  au  eroding  current  steadily  at  work 
upon  Shackleford  Point,  which  when  the  main  channel  passed  near  it 
(1839  to  1864)  was  probably  diverted  towards  Fort  Ma<5on,  causing  an 
eddy  sufficient  to  build  out  the  shore  line. 

Summing  up  the  facts  above  recited,  it  would  appear  that  for  the  last 
sixty  years  the  usual  direction  of  the  channel  outside  the  points  has 
been  nearly  south,  but  that,  perhaps  by  reason  of  great  storms,  sweep- 
ing sand  from  the  southwest  breakers,  it  is  liable  to  be  diverted  toward 
the  east.  In  the  former  position  Shackleford  Point  is  liable  to  erosiou ; 
in  the  latter  it  has  beeil  restored.  The  depth  on  the  bar  appears  to  de- 
pend on  other  causes  than  this  erosion,  being  now  apparently  greater 
than  it  was  in  1821,  when  the  ox)ening  was  6o0  yards  narrower  than  at 
present. 

Within  the  harbor  the  only  material  change  since  1821  is  the  shoaling 
of  the  channel  leading  from  Fort  Macon  Point  eastward  to  Core  Sound. 
A  fine  channel,  nowhere  less  than  25  feet  deep,  leads  to  the  natui-al  ship- 
ping point,  Morehead  City,  and  there  appears  to  be  no  demand  for 
deepening  the  old  entrance  to  the  Core  Sound  Channel,  near  Fort  Macon 
Point.  The  project  of  the  late  Captain  Phillips  contemplates  dredging 
a  new  channel  9  feet  in  depth  at  low-water,  and  200  feet  wide,  to  the 
wharves  at  Beaufort,  and  thence  eastward  6  feet  in  depth  and  100  feet 
wide,  to  accommodate  small  craft  coming  from  North  River  and  Core 
Sound. 

This  Board  has  no  information  as  to  the  probable  permanency  of  such 
dredgings  in  this  harbor,  and  it  agrees  with  Captain  Mercur  that  the 
present  appropriation  should  be  applied  to  the  protection  of  Shackle- 
ford Point.  It  does  not  appear  that  the  erosion  has  thus  far  injuriously 
aflfected  the  depth  on  the  bar,  but  apprehensions  may  reasonably  be 
entertained  that  if  the  present  conditions  as  to  currents  continue  at  the 
point,  such  a  result  may  follow. . 

It  is  thought  that  in  the  construction  of  the  jetties  a  foundation  of 
brush,  mattresses,  or  timber  should  underlie  the  stone.  In  other  re- 
spects the  project  of  Captain  Mercur  meets  the  concurrence  of  the  Board. 
The  work  should  be  progressive,  its  extent  and  details  being  governed 
by  the  effects  produced.  The  present  appropriation  is  probably  suffi- 
cient. 

Respectfully  submitted. 

Z.  B.  Tower, 
Colonel  of  Engineers^  Brt,  Maj.  Oen. 

John  Newton, 
Colonel  of  Engineers,  Bvt.  Maj,  Oen, 
Henry  L.  Abbot, 
Lieutenant-Colonel  of  Engineers.  Bvt,  Brig,  Oefi, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  TJ,  S,  A, 


I14. 

improvement  of  cape  fear  river  from  wimington  to  fayette- 

VILLE,  north  CAROLINA. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $30,000  for 
the  improvement  of  this  river  between  Wilmington  and  Fayetteville, 
2^.  C.  '  * 
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Provided,  That  the  Secretary  of  War  is  directed  to  expend,  of  the  money  hereby 
appropriated,  a  sum  not  exceeding  $10, 000  to  extiaguish  any  claim  of  right  held  by 
any  company  or  corporation  to  take  tolls  or  make  charges  for  the  navigation  of  so 
ranch  of  said  river  as  is  above  described :  And  provided  further.  That  said  chum  of  right 
shall  be  extingnished  and  released  on  or  before  the  Ist  day  December,  1881,  and  no 
part  of  this  appropriation  shall  be  expended  in  the  improvement  of  said  river  until  such 
claim  of  right  is  wholly  extinguished  and  released :  Provided  furtkerj  That  nothing  - 
herein  contained  shall  be  taken  or  held  as  a  waiver  on  the  part  of  the  United  States 
to  the  exclusive  control  of  navigation  of  said  river,  relieved  from  any  charges  or  tolls 
imposed  by  any  company  or  corporation. 

Under  this  proviso  an  examination  into  the  value  of  the  franchise  of 
the  Cape  Fear  Navigation  Company  was  made,  and  a  report  submitted 
to  the  honorable  the  Secretary  of  War,  under  whose  authority  $10,000 
were  paid  to  this  company  for  a  deed  extinguishing  the  right  to  take 
tolls  or  make  charges  for  the  navigation  of  the  portion  of  the  river  be- 
tween Wilmington  and  Fayetteville ;  this  deed  having  been  first  sub- 
mitted to  and  been  approved  by  the  Attorney-General  of  the  United 
States. 

The  examination,  preparation  of  the  necessary  papers,  and  their  re- 
vision by  the  law  officers  of  the  United  States  was  completed  during  the 
high-water  stage  of  the  river.  No  work  was  undertaicen  until  spring, 
when  the  necessary  plant  was  commenced  and  finished  in  time  to  com- 
mence work  with  the  June  low-water. 

Mr.  W.  H.  James,  assistant  engineer,  has  been  placed  in  superintend- 
ence of  this  work,  in  addition  to  the  work  on  the  Yadkin,  and  directed 
the  construction  and  work  of  the  necessary  machinery  with  his  usual 
faithfulness  and  skill.  A  copy  of  his  I'eport  is  appended,  to  which  I  re- 
spectfully refer  for  further  information  as  to  the  details  of  the  work, 
and  for  statistics  of  navigation  and  commerce. 

Money  statement. 

July  1,  1881,  amount  available $30,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclnsive  of 

outstanding  liabilities  July  1,  1881 $14, 056  07 

July  1 ,  1882,  outstanding  liabilities 757  89 

14,813  96 

July  1,  1882,  amount  available 15,18*)  04 

Amount  appropriated  by  act  passed  August  2,  1882 30, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 45, 186  04 

Amount  (estimated)  required  for  completion  of  existing  p»*oject 5, 755  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .      5, 800  00 


REPORT  OF  MR.   WILLIAM  H.  JAMES,  ASSISTANT  ENGINEER. 

Wilmington,  N.  C,  July  1,  1882. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  during  the 
year  ending  June  30,  18S2,  on  "  improvement  of  the  Cape  Fear  River  between  Wil- 
mington and  Fayetteville,  N.  C." 

In  the  river  and  harbor  bill  approved  March  3,  1881,  appropriating  $30,000  for  this 
object,  it  was  provided  that  "  the  Secretary  of  War  is  directed  to  expend,  of  the  money 
hereby  appropriated,  a  sum  not  exceeding  $10,000  to  extinguish  any  claim  of  right  held 
by  any  company  or  corporation  to  take  tolls  or  make  charges  for  the  navigation  of 
so  ninch  of  said  river  as  is  above  described:  And  provided  further ,  That  said  claim  of 
right  shall  be  extinguished  and  released  on  or  before  the  1st  day  of  December,  1881,  and 
DO  part  of  this  appropriation  shall  be  expended  in  the  improvement  of  said  river  until 
Bucii  claim  is  wholly  extinguished  and  released." 

'*AU  claims  of  right  held  by  any  company  or  corporation  to  take  tolls  or  make 
charges  for  the  navigation  of  so  much  of  said  river  as  is  above  described,"  having  been 


Digitized  by  VjOOQ IC 


1100      REPORT   OF   THE    CHIEF   OF    ENGINEERS,  U.  S.  ARMY. 

extinguished  by  the  payment  of  810,000  to  the  Cape  Fear  Navigation  Company,  and 
by  deed  from  said  company,  duly  approved  and  recorded,  a  project  was  submitted  to 
the  Chief  of  Engineers  to  expend  the  balance  of  the  appropriation  *'in  reraoviing 
snags,  logs,  and  stumps  from  the  channel,  and  in  clearing  the  banks  of  overhaaging^ 
trees,  the  same  to  be  done  by  hired  labor  and  purchase  of  material  in  open  market." 

The  said  project  having  been  approved  on  the  10th  day  of  June  last,  the  necessary 
plant  having  been  provided,  including  a  hoister-scow  60  feet  long  by  24  feet  wide, 
with  16  horse-power  double  cylinder  hoisting-engine,  derrick,  and  the  necessary  tackle, 
tools,  6LC,f  and  also  the  other  required  scows,  floating  quarters,  &c.  (at  a  cost  of  about 
|3,500),  work  was  commenced  at  Indian  Wells  Landing,  37  miles  above  Wilminj^ton, 
and  during  the  balance  of  the  month  the  channel  of  the  river  was  cleared  of  stumps, 
trees,  logs,  snags,  and  other  obstructions  for  a  distance  of  23  miles  up  river  to  Little 
Sugar  Loaf  Landing,  60  miles  above  Wilmington  and  52  miles  below  Fayetteville 
Landing. 

In  this  work  75  trees  (mostly  large  and  some  very  heavy),  164  logs,  92  stumps,  and 
480  snags  were  taken  out  of  the  channel  and  properly  deposited ;  of  the  stumps,  five 
were  blasted. 

The  water  being  quite  low,  it  was  deemed  advisable  to  limit  the  work  at  present, 
and  whenever  during  the  season  the  stage  of  water  is  low  enough  for  such  work,  to 
removal  of  obstructions  from  the  channel. 

During  the  continuance  of  a  moderate  rise  or  freshet  work  can  profitably  be  done  in 
removing  or  trimming  overhanging  trees,  and  late  in  the  fall,  when  the  water  is  con- 
tinuously full,  that  will  be  the  only  work  that  can  be  done  under  the  existing  project. 
It  is  hoped  that  most  of  the  troublesome  snags,  logs,  and  stumps  in  the  channel  be- 
tween Sugar  Loaf  Landiug  and  Fayetteville  will  be  gotten  out  before  winter  sets  in, 
as  well  as  a  heavy  amount  of  work  done  in  removing  overhanging  trees. 

A  survey  of  this  river  was  made  in  1871,  when  the  portion  between  Wilmington  and 
Fayetteville  was  carefully  sounded,  and  no  material  change  appears  to  have  taken 
place  since  that  time  in  the  general  character  of  the  river.  An  examination  was  also 
made  in  January,  1881,  for  a  full  report  of  which  reference  is  respectfully  made  to  the 
Report  of  the  Chief  of  Engineers  for  1881  (Appendix  I  14),  in  which  the  general 
character  of  the  river  and  improvemeuts  needed  are  set  forth  and  estimates  made. 

'^  There  is  no  continuous  channel  for  some  60  miles  down  from  Fayetteville,  and  to 
provide  one  will  require  the  contraction  of  the  waterway." 

The  $5,000  asked  for  for  experimental  dikes  would  do  but  a  very  small  portion  of 
this  work.  The  amount  required  to  complete  it  can  only  be  estimated  after  careful 
study  and  experiment. 

To  enable  steamers  to  have  the  benefit  of  increased  depth  of  water  as  soon  as  possible 
through  the  60  miles  of  river  from  Fayetteville  down,  above  referred  to,  I  would  re- 
spectnilly  suggest  that  of  the  next  appropropriation  made  for  continuation  of  this 
improvement  at  least  ^15,000  be  allotted  for  putting  in  dikes,  jetties,  and  wing-dams, 
for  contracting  and  deepening  the  channel  in  that  portion  of  the  river. 

Respectfully  submitted. 

Wm.  H.  James, 
Assistant  Engineer. 

Capt.  James  Mercur, 

Corps  of  Engineers  J  U,  S,  A, 


STATEMENT  OF  NAVAL  STORES,  TIMBER,  COTTON,  AND  RICE  BROUGHT  DOWN  THE 
CAPE  FEAR  RIVER  BY  STEAMER  TO  WILMINGTON,  NORTH  CAROLINA,  DURING  THE 
YEAR  ENDING  IST  JUNE,    1882. 

W^ILMINGTON,  N.  C,  July  1,  1882. 
Value. 

Cotton,  7,954  bales $237,470 

Rosin,  91,9*23  barrels 147,086 

Spirits  turpentine, '22,301  ban-els 401,418 

Crude  turpentine,  1,591  barrels 3, 182 

Tar,  16,621  barrels 33,242 

Also  in  rafts  and  partly  from  the  Black  River,  which  empties  into  the  Cape 
Fear  12  miles  above'  Wilmington  : 
37,CK)0,000  feet  pine  timber 260,000 

And  from  Cape  Fear: 
Rice,  500  bags 1,000 

1,083,398 
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A  largo  quantity  of  naval  Stores  aud  cotton  comes  to  Wilmiugton  from  the  Black 
River  via  the  Cape  Fear,  and  of  cotton  and  naval  stores  from  the  Cape  Fear  by  lighters, 
of  which  no  record  is  kept  that  can  be  reached. 
Respectfally  submitted. 

\Vm.  H.  James, 
Asaiatant  Engineer, 
Capt.  Jamej?  Merccr. 


Year. 


I 

Marob,  1881 

•Crop  year  1881-'«2 

Crop  year  ie80-'81 

Crop  y«ar  187^*80 

Crop  year  1878-79 

Crop  year  1877-78 


Expartb, 

Cotton 

Spirits. 

c 

u 

& 

? 

mesti 

.1 

1 

fi 

S 

^ 

^        1 

s 

S 

Bales. 

BaUs. 

BaUt. 

"     1 
Barrdt.  1 

Barrels.  . 

Barrels. 

3,382 

2,761 

6,143 

4,858  I 

4,677 

9,035 

62,429 

63,833 

126.262 

29,752  1 

58, 615  ' 

88,367 

40,767 

69, 810 

110,577 

33,121  , 

63. 199  1 

96, 320 

36,258 

34,214 

70,472 

26,302  ' 

72,599  1 

98,901 

38.856 

64,431 

103,287 

12,860  ' 

95,  397  , 

108.  257 

60,267 

54,823 

115,090 

19, 573  1 

1 

87,675  ' 

107, 248 

Tear. 


I 


Rosin. 


I 


I   1 

:  I 


Harcb,  1881 . 


*X;rop  year  1881-82 45.645  380,278  425,923 

Crop  year  188a-'81 '  52,793  392,817  445,110 

Crop  year  1879»*80 89,811  531,683  571,494 

Crop  year  1878^79 1  70,495  490,337  580,832 

Crop  rear  1877-78 ;  77, 486  435, 821  513, 807 


\Barrds  Barrels.  Barrels.  Barrels. 
1,724  85,775  87.499  5,250! 
43,336 

38, 5171 
44, 1491 
35,186 
31, 733, 


Crude. 


I 
I 


T 


Barrels.  Barrds.  Barrels.  Barrels . 


2911. 
2, 221i 
2,832i. 
3,540,. 
2,797, 
4,772 
1 


102 


274 


291 
2,323 
2.832 
3,540 
3,071 
6,  010 


*  Cotton  firom  1st  September;  spirits,  &c.,  Ist  April. 

I  X5. 

IMPROVEMENT  OF  LILLINGTON  RIVER,  NORTH  CAROLINA. 

• 

The  act  approved  March  3, 1881,  appropriated  $3,000  to  the  improve- 
meDt  of  this  river.  This  appropriation  being  so  small,  and  the  river 
located  at  a  distance  from  all  works  under  this  office,  except  the  Cape 
Fear,  work  upon  it  was  postponed  until  the  beginning  of  work  upon 
the  Cape  Fear  would  enable  the  assistant  engineer  superintending  that 
work  to  supervise  this  also,  with  the  probability  that  the  machinery 
employed  on  the  Cape  Fear  might  be  used  to  advantage  on  this  work 
when,  owing  to  high-water,  it  could  not  be  used  on  the  Cape  Fear,  this 
seeming  to  be  the  only  way  in  which  any  tCdvantageous  expenditure  of 
the  appropriation  could  be  made. 

Work  on  the  Cape  Fear  having  commenced  in  June,  no  opportunity 
to  caiTy  out  this  plan  has  yet  occurred,  and  no  work  has  been  done  on 
the  river. 

Money  statement. 

July  1,  IBcfl,  amount  available $3,000  00 

July  1,  1882,  amount  available 3,000  00 

Amount  appropriated  by  act  passed  August  2,  1882 3, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  18::J3 (i  000  00 
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I  z6. 
IMPROVEMENT  OF  TOWN  CREfeK,  NORTH  CAROLINA. 

The  act  approved  March  3, 1881,  appropriated  $1,000  to  the  improve- 
ment of  this  river.  This  appropriation  being  so  small,  and  the  river 
located  at  a  distance  from  all  works  under  this  office  except  the  Gape 
Fear,  work  upon  it  was  postponed  until  the  beginning  of  work  upon 
the  Cape  Fear  would  enable  the  assistant  engineer  superintending  that 
work  to  supervise  this  also,  with  the  probability  that  the  machinery 
employed  on  the  Cape  Fear  might  be  used  to  advantage  on  this  work 
when,  owing  to  high-water,  it  could  not  be  used  on  the  Cape  Fear,  this 
seeming  to  be  the  only  way  in  which  any  advantageous  expenditure  of 
the  appropriation  could  be  made. 

Work  on  the  Cape  Fear  having  commenced  in  June,  no  opportunity 
to  carry  out  this  plan  has  yet  occurred,  and  no  work  has  been  done  on 
the  river. 

Town  Creek  is  in  the  collection  district  of  Wilmington^  N.  C. 

Money  statement 

July  1,  1881,  amount  available $1,000  00 

July  1,  1882,  amount  available 1,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 8, 078  48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     8, 100  00 


I  17. 
IMPROVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 

The  improvement  of  this  river  has  been  carried  on  during  the  year  in 
accordance  with  the  approved  project  for  the  expenditure  of  $12,000 
appropriated  by  the  river  and  harbor  act  of  March  3, 1881. 

Operations  have  been  conducted  by  the  hire  of  labor  and  purchase 
of  material  in  open  market,  under  the  supervision  of  Mr.  W.  H.  James, 
assistant  engineer,  to  whom  I  am  indebted  for  the  intelligent  and  effi- 
cient way  in  which  the  \nork  has  been  done.  A  copj^  of  his  report,  with 
the  accompanying  titicings,  is  appended,  to  which  I  respectfully  refer 
for  the  details  of  the  work,  which  are  so  fully  set  forth  therein  as  to 
-^;^der  it  unnecessary  to  repeat  them. 

'  It  will  be  observed  that  the  cost  of  this  improvement,  so  far  as  carried 
out,  greatly  exceeds  the  original  estimates,  and  there  is  no  reajK)n  to  sup- 
pose that  this  relative  increase  will  not  hola  for  the  whole  of  the  project 
originally  proposed.  In  this  connection  I  would  resj^ectfuUy  invite  atten- 
tion to  the  estimates  made  by  Mr.  James  for  the  improvement  between 
Oaks  Ferry  and  Douthet's  Mill  (Eccles  Shoal). 

These  estimates  are  based  upon  the  results  of  the  work  upon  the  nver 
for  the  past  two  years,  and  are  therefore  to  be  regarded  as  entirely  trust- 
worthy. These  prices  for  removing  both  rock  and  sand  and  gravel  are 
high,  but  necessarily  so,  as  the  amounts  removed  are  very  small  for  the 
area  covered,  the  cutting  being  frequently  limited  to  a  depth  of  1  foot  or 
less,  and  the  transportation  of  removed  material  vexsf  difficult. 

The  river  consisting  of  a  series  of  ledges  and  pools,  with  a  rapid  fall 
and  a  limited  flow  of  water  in  dry  seasons,  the  simple  removal  of  the 
ledges  would  allow  the  water  to  escape  from  the  pools  and  leave  the 


Digitized  by  VjOOQ IC 


APPENDIX   I.  1103 

whole  river  shoal  with  a  rapid  current;  but  as  the  bottom  is  largely-  rock 
and  bowlders,  which  prevent  excessive  scour,  the  removal  of  the  ledges 
is  supplemented  by  the  construction  of  wing  and  sill  dams  below  the 
rapids,  which,  by  backing  up  the  water  and  breaking  up  the  smooth 
water-ways,  add  to  the  friction  of  the  water  in  its  bed,  retard  its  velocity, 
and  replace  the  larger  rapids,  over  which  there  is  no  channel,  by  a  greater 
number  of  smaller  rapids  over  which  very  light-draught  vessels  can  pass 
for  a  great  part  of  the  year. 

In  a  few  places  jetties  have  been  built  for  the  purpose  of  scouring  out 
a  channel  through  sand  and  gravel  bars.  These  channels  bid  fair  to  be 
permanent,  as  the  character  of  the  river's  bed  is  such  as  to  prevent  ex- 
cessive scour  even  with  very  high  velocities. 

The  observations  for  the  last  year  show  that  the  entire  water  supply 
of  the  river  during  ordinary  low-water  stages  is  discharged  through  a 
channel  from  3  to  3^  feet  in  depth,  and  at  extreme  low-water  of  1  foot 
in  depth.  WJiilst  a  greater  depth  of  course  can  be  carried  at  the  high 
stages,  it  manifestly  can  only  be  obtained  at  the  low  stages  by  holding 
back  the  water  by  some  system  of  slackwater  navigation  at  a  very  great 
expense. 

No  actual  operations  for  the  removal  of  the  mill-dams  have  yet  been 
commenced,  the  manner  in  which^  $6,000  appropriated  for  their  removal 
should  be  expended  not  having  been  decided.  This  is  now  under  con- 
sideration. 

The  following  papers  are  appended,  viz : 

Heport  of  Mr.  W.  H.  James,  assistaDt  engineer. 
Eleveu  tracings  showing  location  of  mill-sites  and  ledges. 
Ten  tracings  of  mlU-sites. 
Twenty-three  tracings  of  ledges. 

Money  statement 

Jul  J  1, 1881,  amount  available |43,619  11 

Amonnt  received  from  sale  of  wood  to  Capfc.  James  Mercur 22  50 

143, 641  61 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 24,246  97 

July  1,  1882,  outstanding  liabilities .* 1,459  44 

25,  706  41 

July  1,  1882,  amount  available , 17,935  20 

Amount  appropriated  by  act  passed  August  2,  1882 25, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 42, 935  20 

Amount  (originally  estimated)  required  for  completion  of  existing  project.  11, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     11, 000  00 


REPORTS  OF  MR.    WILLIAM   H.   JAMES,  ASSISTANT  ENGINEER. 


Salisbury,  N.  C,  July  1,  1882. 

Captain  :  I  have  the  honor  to  submit  the  following  annual  report  on  the  improve- 
ment of  Yifltkin  River,  North  Carolina,  during  the  year  ending  30th  June,  1882. 

Operations  were  carried  on  with  but  little  Interruption  from  freshets  or  bad  weather 
from  Ist  Jnly,  1881,  to  late  in  December,  1881,  when  work,  excepting  repairs  and  care 
of  government  property,  was  suspended  until  late  in  February,  1882,  when  it  was 
resumed  and  continue<l  without  hinderance  until  30th  June,  1882. 

Herewith  are  submitted  traced  maps  as  follows :  A  general  map  of  the  river  on  a 
scale  of  6,000  feet  to  1  inch,  showing  the  location  of  all  ledges  cut  through  and  to  be 
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cut  throu^^fa  between  the  North  OaroliDa  Railroad  Bridge  and  Doathet's  Mill,  and  of 
all  the  mill-dams  to  be  passed  between  the  North  Carolina  Railroad  Bridge  and  the 
foot  of  Bean  Shoals.  Also  maps  Nos.  2  to  10,  inclusive,  of  the  above-mentioned  mill- 
dams  and  approaches,  No.  2  of  Peeble's  Mill-dam,  No.  3  of  Hartley's,  ana  No.  4  of 
Grimes's  dam,  drawn  to  a  scale  of  100  feet  to  1  inch,  Nos.  5,  6,  7,  8,  9,  and  10  beinff  to 
a  scale  of  400  feet  to  1  inch.  No.  1  of  Swicegood's  Mill  property  was  sent  to  you  last 
winter  by  Mr.  Whitford  with  maps  of  ledges  Nos.  1  to  14,  inclusive,  all  to  a  scale  of 
100  feet  to  1  inch.  I  also  send  you  traced  maps  of  ledges  No.  4  of  **  Clinton  Shoals," 
Nos.  5  and  6  of  Simmison's  upper  and  lower  tish  dams ;  No.  7  of  Swicegood's  Creek 
ledges,  No.  8  of  Motley's  "Shoals  and  Boone's  Ford,  No.  11  of  Dutchman's  Island  Shoals, 
and  No.  14  of  Big  Rock  Shoals,  all  drawn  to  a  scale  of  100  feet  to  1  inch,  showing  the 
wing-dams,  Jettieb,  and  training  walls  built  at  those  points.  I  also  send  yon  maps  of 
ledges  Nos.  15  to  23,  inclusive,  between  Hairston's  Ferry  and  the  foot  of  Douthet*8 
Mill-dam,  all  drawn  to  a  scale  of  100  feet  to  1  inch. 

During  the  year  a  channel  for  steamers  and  bateaux  drawing  not  more  than  2  feet 
of  water  has  been  made  navigable  for  from  eight  to  eight  and  a  half  months  of  the 
year  of  ordinary  rain-fall,  from  *•  Old  Road  Bridge  "  to  the  foot  of  "  Click's  Fish-dam," 
a  distance  of  12  miles  above  the  North  Carolina  Railroad  Bridge,  except  a  few  days' 
work  to  be  done  at  the  head  of  Swicegood's  Creek  Shoals.  A  large  amount  of  work 
has  also  been  done  between  the  last-named  point  and  Swicegood's  Mill-dam.  Surveys 
and  maps  have  been  made  of  all  the  mill-dams,  ten  in  number,  between  the  North 
Carolina  Railroad  Bridge  and  the  foot  of  Bean  Shoals;  also  surveys  and  maps,  twenty- 
thrt^e  in  number,  made  of  all  shoals  where  work  to  any  extent  was  required  from  tne 
North  Carolina  Railroad  Bridge  to  the  foot  of  Douthet's  Dam  (''  Eccles'  Shoals  "),  about 
2^  miles  above  the  said  bridge. 

We  have  worked  for  1  foot  depth  of  water  below  the  dead  low-water  of  the  summer 
of  1881,  the  lowest  known  for  forty-five  years  past. 

Tide-gauge  observations,  taken  at  "Hairston's  Forty"  throughout  the  year,  show 
that  2  feet  above  that  dead  low-water  mark  is  the  average  low-water  from  eight  to 
eight  and  a  half  months  of  years  of  average  rain-fall  at  that  point  and  for  many  miles 
above  and  below.  We  have  to  go  about  3^  feet  below  assumed  average  low-water  in 
cutting  through  ledges  to  avoid  leaving  sharp  and  dangerous  rock  points  standing 
above  the  3-feet  depth  required.  To  go  1  to  1^  feet  still  deeper  with  the  view  of  secur- 
ing navigation  throughout  ordinary  years,  would  involve  an  enormous  outlay  en- 
tirely disproportioned  to  the  benefits  secured. 

The  work  done  is  as  follows:  A  channel  60  feet  wide  opened  through  ''Big  Rock 
Ledge"  (see  map  No.  2),  one-quarter  mile  above  Sowers'  Ferry ;  also,  tnrou^  *'  Deep 
Hole  Ledge"  (No.  3),  and  two  other  ledges  between  "Sowers'  Ferry"  and  "Hannah's 
Ferry."  A  channel  70  feet  wide  through  Clinton's  Shoals  (No.  4),  where  300  feet  of 
Dolid  rock  was  out  through  and  a  great  number  of  large  bowlders  blasted  and  removed 
for  400  feet  below  this  point ;  abo,  two  Jetties,  or  wing-dams,  put  in  to  check  the 
current  and  lengthen  slopes. 

A  channel  of  40  feet  wide  was  out  through  ledges  as  Simmison's  upper  aud> lower 
fish-dams  (Nos.  5  and  6),  and  three  wing-dams  put  in  at  each  jpoint  for  checking 
current.  At  Swicegood's  Creek  ledges  (No.  7),  a  channel  70  to  120  feet  wide  at  apex 
of  angle  and  40  feet  wide  at  upper  end  has  been  cut  through,  and  wing-dams,  one  60 
and  another  72  feet  in  length,  nave  been  built  to  check  and  give  proper  direction  to 
the  curront. 

At  Boone's  Ford  (Motley's  Shoals,  map  No.  6),  a  channel  of  40  to  60  feet  width  has 
been  cleared,  and  three  wing-dams  25,  35,  and  40  feet  lengths  and  135  feet  of  training- 
wall  put  in  to  wash  out  channel  at  Boone's  Ford  and  to  give  prox)er  direction  to 
channel  current. 

At  Click's  Fish-trap,  one-half  mile  below  and  at  a  ledge  one-quarter  mile  below 
"  Click's  Ferry,"  channels  25  feet  wide  havo  been  cut  through.  Not  very  much  more 
work  is  needed  at  these  points.  At  "Dutchman's  Island  Shoals"  (map  No.  11)  a 
channel  40  feet  wide  has  been  opened,  and  three  wing-dams  and  180  feet  of  training- 
wall  put  in  to  wash  out  channel ;  also,  a  jetty  60  feet  long  from  right  bank  to  a  little 
above  the  head  of  island,  to  force  current  into  main  channel.  At  Bull  Hole  Ledge  a 
channel  40  feet  wide  has  been  cut  through.  (See  general  map  for  location ;  also  map 
No.  12  of  ledges.) 

At  Barnes'  Fish-trap,  three  and  a  half  miles  below  Hairston^s  Ferry,  a  channel  25 
feet  wide  has  been  cut  through  and  a  few  bowlders  removed.  Considerable  work 
remains  to  be  done  here. 

At  "Big  Rock  Shoals"  (see  map  No.  14)  a  channel  of  25  feet  to  40  feet«ridth  has 
been  opened,  and  three  wing-dams  built  for  washing  out  channel. 

At  Swicegood's  Mill  (see  map  No.  1  of  mill-dams  furnished  last  winter,  with  14  original 
maps  of  ledges)  about  600  cubic  yards  of  rock  has  been  blasted  in  channel  proposed 
and  piled  up  on  either  side. 

In  the  work  before  described  there  has  been  4,468  cubic  yards  rock  blasted  and 
removed,  1,907  linear  feet  wing-dams  and  training  walls  built ;  2,247  blasts  fire<l ;  3,395 
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Dounda  dynamite  used ;  125  cubic  yards  timber  and  brush  put  iu  dams  at  Clinton  and 
Swicegood  shoals ;  10  cubic  yards  ffravel  plowed  and  scraped  away  at  Motley  Shoals. 

The  wing-dams  and  training  walls  were  constructed  of  rock,  with  timber  and  brush 
foundations  when  necessary. 

A  great  number  of  bowMers  were  taken  out  from  the  channel  (many  of  which  re- 
quired blasting)  between  the  various  ledges  passed,  and  much  time  was  consumed  in 
searching  for  such  bowlders.  The  velocity  of  current  at  Clinton  Shoals  at  average 
low-water  assumed  is  3^  miles  per  hour. 

At  Simmison's  lower  tish-dam  at  same  stage,  2.14  miles  per  hour. 

At  Simmiaon's  upper  fish-dam  at  same  stage,  2.05  miles  per  hour.  At  Boone's  Ford 
at  same  stage,  2.25  miles  per  hour. 

A  considerable  portion  of  the  rock  used  in  dama  and  training  walls  was  transported 
from  1,200  to  1,800  feet.  It  is  estimated  that  the  balance  of  appropriations  remaining 
will  continue  and  complete  the  improvement  up  to  Oaks  Ferry,  about  23  miles  above 
the  North  Carolina  Railroad  Bridge,  exclusive  of  the  amount  to  be  paid  to  Swicegood 
for  destroying  his  water-power. 

Mill-dam  No.  1,  see  map. 

Following  is  an  estimate  of  f.he  cost  of  continuing  the  improvement  from  Oak's 
Ferry  up  to  the  foot  of  rapid  at  Douthet's  Mill  (Eccles^  Shoal),  as  follows: 

For  passing  ledge  No.  17 : 

Two  wing-dams^  containing  300  cubic  yards  rock,  at  $3 |900  00 

Blasting,  removing  loose  rock,  25  cubic  yards  rock,  at  $3 75  00 

For  passing  ledge  No.  18: 

Dredging  and  removing  sand  and  pebbles,  100  cubic  yards,  at  (2 200  00 

Bock  excavation  and  removal,  50  cubic  yards,  at  $3.50 175  00 

Ifor  passing  Peeble's  Mill-dam,  No.  2 : 

Rock  and  logs  to  be  removed  from  dam,  66  cubic  yards,  at  $3 198  00 

Dredging  of  sand  and  pebbles  from  dam,  200  cubic  yards,  at  |1 200  00 

Rock  excavation  and  removal,  100  cubic  yards,  at  |3.50 350  00 

Wing-dams  of  rock,  400  cubic  yards,  at  f3.50 1,400  00 

For  passing  ledge  No.  19 : 

For  dredging  pebbles  and  sand,  75  cubic  yards,  at  $2 150  00 

For  rock  excavation  and  removal,  150  cubic  yards,  at  $3 450  00 

For  passing  Hartley's  Mill-dam,  No.  3 : 

For  rock  and  logs  to  be  removed  from  dam,  75  cubic  yards,  at  |3 225  00 

For  dredging  sand  and  pebbles,  300  cubic  yards,  at  |1 300  00 

For  wing-dams,  300  cubic  yards,  at  $3.50 •..  1,050  00 

For  rock  excavation  and  removal,  51  cubic  yards,  at  $3.50 178  50 

For  passing  ledges  Nos.  20  and  21 : 

Removal  of  old  fish-dam,  50  cubic  yards,  at|2 100  00 

Rock  excavation  and  removal,  10  cubic  yards,  at  $3.50 35  00 

At  No.  21,  for  blasting  and  removing  rock,  25  cubic  yards,  at  $3.50 87  50 

For  passing  Grimes's  Mill-dam,  No.  4 : 

For  rock  and  logs  to  be  removed  from  dam,  75  cubic  yards,  at  $3 $225  00 

For  dredging  sand  and  pebbles,  100  cubic  yards,  at  $1 100  00 

For  rock  excavation  and  removal  200  cubic  yards,  at  $3.50 700  00 

For  wing-dams,  600  cubic  yards,  at  $3 1,800  00 

For  passing  ledge  No.  22 : 

For  rock  and  timber  to  be  removed  from  old  fish-dam,  50  cubic  yards,  at  $2.  100  00 

For  four  wing-dams,  containing  600  cubic  yards  rock,  at  $3 1 ,  800  00 

For  rock  excavation  and  removal  100  cubic  yards,  at  $3.50 350  00 

For  passing  ledge  No.  23: 

For  fonr  wing-dams,  containing  600  cubic  yards  rock,  at  $3 1, 800  00 

For  excavation  and  removal  Iw  cubic  yards,  at  $3.50 350  00 

For  dredging  sand  and  pebbles,  100  cubic  yards,  at  $1 100  00 

Also  for  blasting  and  removing  from  channel  between  ledges,  and  hedges 
and  dams,  loose  bowlders  from  Oaks  Ferry  to  foot  of  Eccle's  Shoals,  400  cu- 
bic yards,  at  ^.50 1,400  00 

14,799  00 
no  per  cent,  for  contingencies,  engineering.  Sec '. 2, 959  80 

Total  estimate  for  work  from  Oaks  Ferry  to  Douthet's 17, 758  80 

70  b 
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The  damages  claimed  by  mill  owners  np  to  Douthet's  Mill  are,  as  near  as  can  be  a»- 
certained,  as  follows : 

By  Swicegood $2,500  00 

By  Peebles 2,500  00 

ByHeartley 5,000  CO 

ByGrimes 2,500  00 

Total 12,500  00 

Amount  appropriated  for  purchase  of  dams,  act  of  14th  June,  1880,  was 6, 000  00 

Leaving  amount  unprovided  for  purchase  of  dams  up  to  Douthet's 6, 500  00 

Amount  as  before  stated  required  in  addition  to  appropriations  made  to  com- 

Slete  under  existing  project  up  to  the  foot  of  Eccle's  Shoals,  at  Douthet's 
[ill,  is 17,758  80 

Additional  amount  required  for  purchase  of  mill-dams  up  to  that  point 6, 500  00 

Total  a<lditional  amount  required  over  appropriations  to  carry  improve- 
ments up  to  Douthet's  Mill  24,258  80 

For  a  general  description  of  the  river  and  the  dams  crossing  it  from  the  North  Car- 
olina Railroad  Bridge  up  to  the  foot  of  Bean  Shoals,  reference  is  respectfully  made  to 
the  Report  of  the  Chief  of  Engineers  for  1879  (Appendix  G  1(5). 

The  mill-dams  are  in  about  the  same  condition  as  therein  described  (page  647),  ex- 
cept that  Jones's  mill  was  burned  a  year  since,  and  that  Douthet  is  building  a  grist- 
mill adjacent  to  his  saw-mill. 

For  further  information,  reference  is  also  respectfully  made  to  the  Report  of  the 
Chief  of  Engineers  for  1881  (Appendix  I  17). 

Up  to  Douthet's  Mill,  it  is  believed  that  improvement  can  be  carried  without  ditfi- 
cnlty  and  with  benefit  to  the  country  on  the  river,  but  from  Douthet's  Mill  upward, 
an  inspection  of  the  map  accompanying  will  show  some  very  heavy  slopes  difficult 
and  extreme]y  expensive  to  overcome,  and  unsatisfactory  when  completed. 
The  orignal  estimate  (in  the  Report  of  the  Chief  of  Engineers  for  1879,  Appendix  O 

16,  ab©ve  referred  to),  for  improvement  from  foot  of  Eccle's  Shoals  up  to  the  foot  of 

Bean  Shoals  was $50,394  06 

With  15  per  cent,  added  for  contingencies,  &c 7, 559  11 

Total 57,953  17 

A  heavy  a<lditiou  to  the  amount  would  evidently  be  required  to  complete  the  im- 
provement up  to  Bean  Shoals. 

The  claims  for  destroying  water-power  will  be  about  as  follows: 

Damages  claimed,  Douthet's $2,500 

Damages  claimed,  Lau^henhoiir  &  Neason's 3. 000 

Damages  claimed.  Bitting  &  Carver's 2, 500 

Total 8,000 

Surveys  from  Douthet's  to  foot  of  Bean  Shoals  are  not  sufficiently  advanced  to  afford 
data  for  a  revised  estimate  that  portion  of  the  river. 
Respectfully  submitted. 

Wm.  H.  James, 
Capt.  James  Mercur,  Aseistant  Engineer. 

United  States  Engineers, 


2. 

Salisbury,  N.  C,  July  21,  1882. 
Captain:  Following  is  a  statement  of  the  principal  agricultural  products  for  the 
present  year,  as  nearly  as  can  be  ascertained  and  estimated,  of  the  country  lying  along 
the  Yadkin  Kiver,  that  would  seek  a  market  by  way  of  said  river  if  it  were  improved 
under  existing  project  from  the  North  Carolina  Railroad  Bridge  up  to  the  foot  of  Bean 
Shoals,  64i  miles,  viz: 

Indian  com bushels . .  668, 750 

Wheat do....  199,643 

Oats do....  302,693 

Rye do....      9,500 

Backwheat do 4()2 

Barley do 65 
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Tobacco pounds..  852,201 

Cotton balea..  491 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Jamks, 

Assistant  Engineer. 
Capt.  James  Merc ur, 

Corps  of  Engineers  J  U.  S.  A. 


I  l8. 
IMPROVEMENT  OF  GREAT  PEE  DEE  RIVER,  SOUTH  CAROLINA. 

The  act  of  March  3, 1881,  appropriated  $6,000  for  the  improvement 
of  this  river  between  Little  Bluff  and  Cheraw.  Under  the  approved 
project  this  has  been  expended  between  the  points  named,  by  the  pur- 
chase of  material  and  hire  of  labor  in  open  market. 

During  July  the  work  was  carried  on  by  the  use  of  a  floating  derrick 
worked  by  hand,  and  consisted  in  removing  sunken  trees  and  logs  from 
the  river.  Some  of  the  trees  being  very  large,the  work  progressed  slowly, 
and  authority  was  obtained  toemploy  a  steam  bolster,  which  commenced 
work  in  August  and  continued  until  October,  when  so  many  of  the 
crew  were  disabled  by  the  malarial  fevers  that  the  work  was  stopped. 

The  steam  bolster  drew  too  much  water  to  work  to  the  best  advan- 
tage at  all  stages  of  the  river,  but  did  good  service  in  removing  some 
pile  obstructions  remaining  since  the  war,  and  in  taking  out  the  large 
trees  near  Bostick's  Landing,  Tiger  Head,  Woodstone,  and  Castaway 
Ferry,  a  good  steamboat  channel  being  secured  at  each  of  these  places. 

Many  of  the  trees  removed  were  found  to  be  completely  petrified,  and 
had  to  be  broken  by  blasting  before  they  could  be  lifted. 

In  November  some  work  with  the  hand  derrick  was  done  between 
Little  Bluff  and  Castaway  Ferry,  and  in  Deceoiber  a  gang  of  twelve 
men  was  employed  in  trimming  the  banks.  In  January,  1882,  owing  to 
the  near  exhaustion  of  the  appropriation,  all  work  was  stopi>ed  and  the 
plant  laid  up  under  charge  of  watchmen  at  Fountain's  Landing. 

The  work  so  far  done  has  benefited  the  navigation  of  the  river,  but  it 
is  still  obstructed  by  sunken  trees  and  snags,  and  by  the  growth  of 
trees  on  the  banks. 

This  work  has  been  under  the  superintendence  of  Mr.  H.  Heth,  a 
copy  of  whose  report  is  appended,  to  which  I  respectfully  refer  for  a 
statement  of  the  shipments  over  tne  river. 

This  river  is  in  the  collection  district  of  Georgetown,  S.  C. 

The  appropriations  for  this  work  have  been  : 

June  14,  1880 |7,000 

March  3. 1881 C,000 

August  2, 1882 6,000 

Maney  statement. 

July  1,  1881,  amount  available $6,784  57 

July  1,  1882,  amount  expended  during  fiscal  year  exclusive  of 

outstanding  liabilities  July  1,  1881 f6,574  99 

July  1,  1882,  outstanding  liabilities .- 89  68 

6, 664  67 

July  1,  1882,  amount  available 119  90 

Amount  appropriated  by  act  passed  August  2, 1882 6,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 6, 119  90 

Amount  (estimated)  required  for  completion  of  existing  project 6, 520  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.    6, 500  00 
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REPORT   OF   MR.  H.  HETM,  ASSISTANT  ENGINEER. 

Georgetown,  S.  C,  July  11, 1882. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  work  done  on  the  Great 
Pee  Dee  River  from  July,  1881,  to  July,  1882. 

During:  the  month  of  July,  1881,  the  work  was  pashed  ahead  at  ^' Tiger  Head,"  a 
bend  in  the  river  filled  with  Vallen  and  sunken  trees,  many  of  which  were  found  to  be 
60  and  80  feet  long,  and  from  4  to  6  feet  in  diameter.  During  July  the  work  pro- 
gressed slowly,  the  only  mechanical  appliance  for  raising  these  heavy  trees  being  a 
scow  derrick  fitted  up  with  a  hand-winch.  Early  in  August  the  steamer  Marion  was 
hired  by  the  government  and  commenced  work  at  Bostick's  Landing,  where  a  number 
of  sunken  trees  were  taken  up,  also  a  number  of  piles,  driven  down  to  obstruct  the 
navigation  of  the  stream  during  the  war,  were  removed. 

During  September  the  steamer  Marion,  taking  advantage  of  a  temporary  rise  in  the 
river,  ascended  as  far  as  "Tiger  Head,"  and  completed  the  heavy  work  at  this  point. 
A  good  channel  for  steamers  was  obtained  at  this  poiut,  also  at  Woodstone,  Bostick's« 
and  Castaway  Ferry.  Many  of  the  logs  had  to  be  blown  to  pieces,  powder  being  used, 
and,  were  found  perfectly  petrified.  The  river,  up  to  the  month  of  October,  continued 
so  very  low  that  the  Marion  drawing  4  feet  water  was  unable  to  do  the  work  she 
otherwise  would  have  done.  In  October,  owing  to  sickness  (fever)  among  the  em- 
ploy<^s,  and  the  river  continuing  to  fall,  work  with  steamer  was  suspended. 

In  November,  1881,  work  was  continued  with  derrick  between  Little  Bluff  and  Casta- 
way Ferry.  The  appropriation  running  low  all  hands  except  twelve  men  were  dis- 
charged,' who  were  kept  at  work  during  the  month  of  December,  clearing  the  banks 
of  overhanging  trees  and  obstructions  to  navigation. 

In  January,  1882,  all  hands  were  discharged  except  the  necessary  guard,  and  the 
plant  since  that  time  laid  up  at  Fountain's  Landing. 

The  steamer  Marion  was  the  only  available  boat  that  could  be  hired  for  this  work  : 
she  proved  to  draw  too  much  water  and  was  too  unwieldy  for  work  in  a  narrow  and 
shallow  river.  Notwithstanding  these  drawbacks  she  did  some  excellent  work,  and  it 
is  satisfactory  to  know  that  the  work  accomplished  has  given  entire  satisfaction  to 
the  pilots  and  captains  of  the  steamers  plying  on  the  Great  Pee  Dee. 

The  following  are  believed  to  be  the  shipments  of  produce  down  the  Pee  Dee  an- 
nually: 

Timber,  feet 36«000,000 

Cotton,  bales 38,000 

Naval  stores,  barrels 120,000 

Shingles 80,000,000 

The  commerce  of  the  river  is  sufficient  to  give  employment  to  two  steamers. 

The  Great  Pee  Dee  is  in  the  collection  district  of  Georgetown,  S.  C. 
Respectfully, 

H.  Heth, 
Assistant  Engineer, 

Capt.  James  Mercur, 

Corps  of  Engineers  J  U.  8.  A. 


I  ig. 

IMPROVEMENT  OF  WACCAMAW  RIVER,  SOUTH  CAROLINA. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $10,000  for 
continuing  the  work  on  the  river. 

The  expenditure  of  this  sum  has  been  carried  on  in  accordance  with  the 
approved  project  in  strengthening  the  old  jetties,  building  new  ones, 
removing  sunken  logs  and  ti*ees,  and  trimming  the  banks  of  overhang- 
ing trees,  and  those  liable  to  fall  into  the  river. 

The  work  has  been  carried  on  by  hired  labor  and  the  purchase  of  ma- 
terials in  open  market,  the  pile-driving  and  hoisting  trees  being  done 
by  a  steam  bolster  hired  for  the  purpose,  and  the  banks  cleared  by 
gangs  of  laborers  under  suboverseers. 

The  action  of  the  jetties  has  been  assisted  when  necessary  by  the 
scouring  eflfect  of  the  wheel  of  a  tug-boat,  which  was  moored  so  the 
water  was  thrown  by  its  wheel  on  the  points  where  scouring  was  needed. 
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The  effect  of  the  jetties  and  tug-boat  has  been  satisfactory,  having 
secured  a  depth  of  12  feet  of  water  on  the  Needle's  Eye  and  Oat  bed 
shoals,  which  were  formerly  very  troublesome. 

The  channel  in  the  upper  river  still  contains  several  shoals ;  only  about 
6  feet  can  now  be  carried  over  Cox  Shoal,  which  is  the  highest  point  at 
which  jetties  have  been  built.  These  as  well  as  some  other  jetties  need 
filling  to  make  them  effective;  but  it  is  proposed  in  some  cases  to  make 
them  tight  by  sheet  piling,  as  being  cheaper,  more  nearly  water-tight, 
and  promising  greater  endurance  than  log  and  brush  Ailing. 

The  appropriation  being  nearly  exhausted  all  operations  were  sus- 
pended on  the  31st  of  May,  1882. 

This  work  has  been  under  the  superintendence  of  Mr.  H.  Heth,  assist- 
ant engineer,  to  whom  I  am  indebted  for  the  faithful  manner  in  which 
it  as  weU  as  the  other  works  under  his  supervision  has  been  carried 
out.  A  copy, of  his  report  is  appended,  to  which  I  would  respectfully 
refer  for  further  details  of  the  work  and  the  shipments  by  the  river. 

The  Waccamaw  is  in  the  collection  district  of  Georgetown,  S.  C. 
Total  amount  appropriated  for  this  work  is  |29,400. 

Money  statement. 

Joly  1,1881,  amount  available $19,045  20 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1881 18,433  17 

Julyl,  1882,  amount  available 612  03 

Amount  appropriated  by  act  passed  August  2,  1882 4,400  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 5, 012  03 


REPORT  OF  MR.   H.    HETH,   ASSISTANT  ENGINEER. 

Georgetown,  S.  C,  July  11,  1882. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  on  the 
Waccamaw  River  during  the  past  year.    The  work  has  been  on  the  following  shoals : 

Mount's  Landing  Shoal. 

Jackson's  Bluff  Shoal. 

Dennis's  Fish-Hole  Shoal. 

Indian  Creek  Cut«off. 

Between  the  mouths  of  Indian  Creek. 

Indian  Creek  Shoal. 

Cox  Shoal. 

Additional  work  on  Needle's  Eye  Shoal  and  Oat  bed  Shoal. 

The  object  of  the  work  on  these  shoals  has  been  to  procure  a  depth  of  12  feet  of 
water.  Dredging  was  proposed  in  the  original  project  submitted  by  Captain  Phillips, 
bat  it  was  found,  after  advertising  for  dredgers,  that  the  amount  appropriated  was 
not  sufficient  at  any  one  time  to  justify  the  owners  of  dredging  machines  to  encounter 
the  risk  of  bringing  their  dredges  so  far.  The  only  plan  left  was  to  try  the  effect  of 
jetties,  which  was  carried  out  on  all  the  shoals  in  pretty  much  the  same  manner,  be- 
iufc  modified  in  structure  as  the  shoals  varied. 

The  plan  consisted  in  driving  a  double  row  of  piles  from  each  bank  and  filling  in 
between  tbe  piles^  with  logs  and  brush,  thus  contracting  the  volume  of  Water  on  the 
flhoal,  and  at  the  'same  time  accelerating  it.  When  the  water  thus  contracted  failed 
to  scour  out  the  channel  to  a  requisite  depth,  a  steam-tug  was  used  to  deepen  the 
channel.  The  combination  has  always  proved  satisfactory,  and  the  two  shoals,  which 
gave  mncli  trouble  to  shippers  and  ship-owners,  are  now  readily  passed  over  by  ves- 
sels drawing  12  feet  of  wat«r,  namely,  "Needle's  Eye  Shoal"  and  "Oat  bed  Shoal." 
The  driving  of  piles  has  been  pretty  much  completed  on  all  the  shoals  mentioned 
above;  on  several  of  them  no  filiiug  has  been  put  in,  which  leaves  them  practically 
useless.     This  fact  is  due  to  the  appropriations  having  been  exhausted. 

In  addition  to  the  work  above  mentioned,  a  large  amount  of  work,  equally  necessary 
for  the  navigation  of  the  river,  has  been  done ;  that  is,  clearing  the  banks  of  overhang- 
ing trees.  The  Waccamaw,  as  you  ascend  towards  Couwayborough,  the  head  of  steam 
navigation,  becomes  narrow  though  deep,  and  the  bends  are  frequent  and  very  sudden  ; 
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hence  it  becomes  absolutely  necessary  to  trim  the  trees  well  back  in  these  bends.  A 
large  number  of  sunken  trees  and  timber  rafts  have  been  taken  from  the  stream.  The 
work  of  driving  piles  and  clearing  the  stream  of  sunken  obstructions  was  performed  by- 
Captain  Daggett,  from  whom  the  government  hired  by  the  day  a  steamer  rigged  up 
with  steam  noister  and  pile-driver. 

The  following  shipments  have  been  made  down  the  Waccamaw  during  the  past 
year: 

Feet  of  lumber 21,000,000 

Barrels  naval  stores 130,000 

Tierces  of  rice 5,000 

Bales  of  cotton 30,000 

Shingles 1,000,000 

A  number  of  schooners  are  reeularly  employed  between  northern  ports  and  Pot 
Bluff  on  the  Waccamaw  carrying  these  prodi\cts  to  market ;  five  steamers  are  employed 
more  or  less  of  their  time  in'the  trade  of  this  river. 

The  Waccamaw  is  in  the  collection  district  of  Georgetown,  S.  C. 
Very  respectfully, 

H.  Heth, 
Assistant  Engineer. 

Capt.  James  Mercur, 

Corps  of  Engineers,  U.  S,  A, 


I  20. 

IMPROVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 

The  act  of  March  3,  1881,  appropriated  $22,000  for  "improving  Sao- 
tee  Eiver  by  deepening  and. straightening  its  outlet  to  Winyah  Bay 
through  Mosquito  Creek." 

Under  authority  of  the  Chief  of  Engineers  a  survey  of  this  creek  was 
made  and  a  project  for  the  expenditure  of  the  appropriation,  based  upon 
its  results,  submitted  to  the  Chief  of  Engineers  and  approved  by  him 
and  the  honorable  the  Secretary  of  War. 

This  project  contemplated  makingtwo  long  cuts  30feet  wideat  topandG 
feet  deep  through  marsh  land  belonging  to  private  parties,  and  replacing- 
the  county  bridge  by  a  draw-bridge,  and  contained  a  proviso  that  n^ 
work  should  be  done  until  the  right  of  way  through  this  land  should  be 
granted  free  of  cost  to  the  United  States,  and  reasonable  bids  for  the 
execution  of  the  work  received. 

The  projected  work  becoming  known  to  the  rice  planters  on  the  Santee, 
a  great  opposition  to  its  ex€icution  was  developed  on  the  part  of  some  of 
them,  for  fear  that  the  straightening  of  the  creek  should  lead  to  the 
introduction  of  salt  water  in  their  rice  canals.  Petitions  from  these 
parties  having  been  submitted  to  the  honorable  the  Secretary  of  War, 
all  work  was  suspended  until  this  matter  could  be  investigated. 

A  series  of  tidal  observations  for  one  lunar  month  was  taken,  the 
relative  levels  established,  and  the  tidal  currents  through  the  proposed 
canal  computed,  showing  that  there  was  no  reasonable  grounds  to  fear 
that  more  ^alt  water  would  penetrate  the  Santee  than  did  before  the 
improvement  was  made. 

Opposition  was  also  encountered  in  running  one  of  the  proposed  cuts 
near  the  dwellings  on  South  Island,  and  at  the  request  of  the  residents, 
no  objections  in  an  engineering  point  of  view  existing,  the  route  was 
changed  by  the  authority  of  the  honorable  the  Secretary  of  War,  so  as 
to  make  two  short  cuts  instead  of  one  long  one. 

Papers  granting  right  of  way  by  the  route  as  at  present  adopts  have 
been  furnished  by  the  parties  owning  the  land  through  which  the  pro- 
posed improvement  runs,  and  have  been  forwarded  to  the  Chief  of  En- 
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gineers  to  be  submitted  to  the  Department  of  Jastice  for  their  examin- 
ation and  approval. 

When  the  right  of  way  is  given  to  the  satisfaction  of  the  law  officers 
of  the  government,  it  is  proposed  to  advertise  for  proposals  to  do  the 
work  required  for  connecting  the  Santee  with  WinyahBay  by  contract, 
the  enlargement  of  the  cuts  and  the  deepening  of  the  creek  and  catting 
off  some  projecting  points  being  postponed  until  further  appropriations 
are  made. 

This  work  is  in  the  ooUection  district  of  Georgetown,  South  Carolina. 

The  appropriations  for  this  work  have  been : 

March  3, 1881 $22,000 

AugoBt  2,  1882 20,000 

Money  statement 

Jnlyl,  1881,  amount  available $22,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1881 1,372  94 

Jnlyl,  1882,  amount  available 20,627  06 

Auiount  appropriated  by  act  passed  August  2,  1882 20,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 40, 627  06 

Amount  (estimated)  required  for  completion  of  existing  project 62,  427  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1884 .     62, 500  00 


lax. 

IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 

The  act  of  March  3,  1881,  appropriated  $8,000  for  this  river.  Work 
during  the  year  has  been  carried  on  in  accordance  with  an  approved  pro- 
ject for  clearing  out  the  river  by  hired  labor  and  purchase  of  material 
hi  open  market,  with  a  view  to  ultimately  securing  a  depth  of  4  feet  at 
low-water. 

After  the  stoppage  of  work  on  the  Pee  Dee  the  steam  bolster  which 
had  been  employed  there  was  hired  to  work  ou  the  Wateree,  and  com- 
menced operations  in  January,  1882.  She  continued  working  until 
April  29,  1882,  when  she  was  entirely  disabled  by  the  explosion  of  one 
of  her  boilers.  No  other  bolster  being  available,  work  from  that  time 
to  the  end  of  the  fiscal  year  was  confined  to  clearing  the  banks  of  over- 
hanging trees. 

The  work  both  in  the  river  and  on  its  banks  has  been  restricted  to 
that  part  of  the  stream,  8  miles  in  length,  which  is  below  the  railroad 
bridge  of  the  Camden  Branch  of  the  South  Carolina  Eailroad.  This  is 
a  close  bridge,  and  allows  only  15.3  feet  of  head  room  under  it  at  low- 
water. 

Thif  bridge  of  the  W.  C.  and  A.  Railroad  also  crosses  this  river  about 
5  miles  farther  up,  and  has  a  clear  head  room  of  16.9  feet  above  low- 
water. 

These  bridges  not  only  prevent  the  passage  of  vessels  with  masts  or 
smoke-stacks,  but  have  been  too  low  to  admit  the  passage  of  any  bolster 
or  derrick  scows  whiph  have  been  available  up  to  this  time. 

The  steam  bolster,  being  employed  during  the  high -water  months  ot 
the  year,  could  not  completely  clear  the  river  of  logs  as  she  worked  up 
stream,  as  many  logs  and  trees  are  not  visible  at  high-water  ]  she  there- 
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fore  removed  those  which  the  state  of  the  water  allowed,  leaving  the 
others  for  a  lower  stage. 

Mr.  H.  Heth,  assistant  engineer,  has  superintended  this  work.  A 
copy  of  his  report  is  appended. 

The  Wateree  River  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement.  , 

July  1,  1881,  amonnt  available f8,  000  00 

Jnly  1, 1882,  amonnt  expended  daring  fiscal  year,  exclnsiveof  out- 
standing liabilities  Jnly  1,  1881 t7,074  87 

July  1, 1^,  outstanding  liabilities 775  44 

7,880  31 

July  1, 1882,  amount  available 149  69 

Amount  appropriated  by  act  passed  August  2,  1882 15,  000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 15, 149  69 

Amount  (estimated)  required  for  completion  of  existing  project 36,  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  31, 000  00 


REPORT  OF  MR.   H.   HETH,  ASSISTANT  ENGINEER. 

Georgetown,  S.  C,  July  11,  1882. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  on  the 
Wateree  River  during  the  year  ending  June  30,  1882 : 

In  January  last  the  government  hired  the  steamer  Marion  from  Messrs.  Oordes  and 
Cole  to  work  on  the  Wateree.  The  steamer  was  fitted  up  with  steam-hoisting  appa- 
ratus. 

The  work  done  on  the  Wateree  has  been  confined  to  points  between  its  month  and 
the  railroad  bridges  of  the  Camden  branch  of  the  South  Carolina  Railroad,  which 
crosses  the  Wateree  8  miles  from  its  mouth.  Between  the  mouth  of  the  Wateree  and 
the  railroad  bridge  the  river  was  found  to  be  very  crooked  and  impassable  almost  its 
entire  length,  from  sunken  trees  and  overhanging  trees  which,  at  points,  would  actu- 
ally meet  in  the  middle  of  the  stream ;  so  not  only  was  it  necessary  to  clear  a  channel, 
but  to  cut  away  as  the  boat  ascended. 

The  railroad  bridge  was  finally  reached,  but  a  great  deal  of  work  remains  to  be 
done  between  the  bridge  and  the  mouth. 

During  the  short  time  the  Marion  was  at  work  on  the  Wateree  the  river  was  con- 
tinually rising  and  falling.  The  overseer  in  charge  of  the  work  could  not  work  sys- 
tematically from  the  mouth  up  towards  the  bridge,  but  was  compelled  to  work  on  such 
loffs  and  obstructions  as  he  could  reach.  The  distance,  8  miles  firom  the  mouth  to  the 
bridge,  is  one  network  of  sunken  logs. 

The  Marion  proved  to  be  too  large  and  unwieldy  for  this  narrow  stream,  and  being 
a  stem-wheel  boat  could  not  be  turned  around  and  moved  from  side  to  side. 

The  Marion  continued  work  during  the  months  of  February,  March,  and  April. 
Her  boiler  exploded  on  the  27th  April.  A  full  report  of  this  accident  was  made. 
Since  then.  May,  June,  and  July,  up  to  the  present,  work  equally  essential  has  been 
carried  on,  clearinfl:  the  banks  of  overhanging  trees,  and  trees  which  must  fall  in 
sooner  or  later  and  choke  up  this  narrow  and  crookea  stream. 

The  head  of  navigation  on  the  Wateree  is  Camden,  a  flourishing  inland  town  with 
a  population  of  2,5^.  The  Wateree,  some  70  miles  below  Camden,  unites  with  the 
Congaree,  forming  the  Santee.  The  principal  productions  of  the  country  through 
which  it  flows  from  Camden  down  are  cotton,  tobacco,  and  com ;  it  is  a  very  rich 
country.  The  farmers  complain  very  much  at  the  excessive  railroad  freights,  and  are 
all  much  interested  in  the  improvement  of  their  river,  which  I  feel  assured  will  be  of 
a  great  pecuniary  benefit  to  them,  giving  them  wat^r  transportation  to  Charleston, 
8.  C. 

I  have  no  means  of  ascertaining  the  annual  products,  or  rather  the  amount  of  each 
article  produced  during  the  year  in  the  section  watered  by  the  Wateree.    The  Wateree 
is  in  the  collection  district  of  Georgetown,  S.  C. 
Very  respectfully, 

H.  Heth, 
Assistant  Engineer, 

Capt.  James  Mercur, 

Corps  of  Engineers,  U.  S,  J, 
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EXAMINATION  OF  WHITE  OAK  RIVER,  NORTH  CAROLINA. 

United  States  Ekgineeb  Office, 

Norfoiy^  Ya.^  April  19,  1882. 

Genebajl  :  I  have  the  honor  to  submit  the  following  report  upon  the 
examination  of  the  White  Oak  Eiver,  ]N"orth  Carolina,  with  which  I  was 
charged  by  your  letter  of  March  21, 1881,  and  by  Special  Order  No.  120,. 
paragraph  13,  A.  G.  O.,  May  26,  1881. 

The  examination  was  made  by  Mr.  J.  P.  Darling,  assistant  engineer* 
whose  report,  together  with  a  tracing  of  the  part  of  the  river  included 
in  the  examination,  is  transmitted  herewith. 

The  White  Oak  Eiver,  whose  extreme  length  is  probably  between  30 
and  40  miles,  enters  the  Atlantic  at  Bogue  Inlet,  the  southwestern  end 
of  Bogue  Sound,  about  35  miles  west  of  Cape  Lookout,  and  about  25 
miles  from  Fort  Macon,  Beaufort,  K  0. 

One  of  the  proposed  routes  of  inland  water  communication  crosses 
the  river  diagonally  near  Swansborough,  on  a  line  giving  nearly  the  re- 
quired depth  of  9  feet  at  low- water,  for  a  distance  of  about  2  miles. 
Should  this  line  be  adopted,  the  necessary  improvement  of  this  part  of 
the  river  would  be  included  in  the  general  work  of  opening  the  route. 

The  navigation  of  the  river  is  now  only  suitable  for  open  sailboats 
drawing  not  more  than  3  feet  of  water,  which  find  their  way  to  a  market 
for  the  country  produce  at  Beaufort  and  Morehead  City,  through  Bogue 
Sound,  which  only  admits  of  a  draught  of  water  of  about  2  feet.  These 
boats,  which  are  in  general  owned  by  the  parties  whose  produce  they 
carry,  afford  transportation  at  cheap  rates  to  all  the  merchandise  carried 
up  and  down  the  river. 

Any  increase  in  depth  in  the  river  would  be  of  no  benefit  to  them,, 
owing  to  the  shoal  water  which,  with  a  depth  of  about  2  feet,  extends 
through  a  distance  of  3  miles  on  Bogue  Sound ;  I  have,  therefore,  not 
considered  it  necessary  to  submit  any  project  for  the  improvement  of 
the  river. 

This  river  is  in  the  coUection  district  of  Beaufort.  No  statistics  as  to  the  amount 
of  commerce  coald  be  obtained.  Nearest  port  of  entry,  Beaufort,  N.  C. ;  nearest  light- 
hooae,  Cape  Lookout;  nearest  fort,  Fort  Macon. 

I  remain,  very  respectfully,  your  obedient  servant, 

Jas.  Meectjb, 
Captain  of  Engineers, 
The  Chief  of  Engineers,  XJ.  S.  A. 


report  of  mr.  john  p.  darling,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk,  Fa.,  Apnl  18,  1882. 

Captain  :  I  have  the  honor  to  submit  the  following  report  with  the  accompanying 
tracing  of  my  examination  of  the  White  Oak  River,  North  Carolina,  made  in  accord- 
ance with  yonr  instructions  in  the  month  of  December,  18tJ] . 

The  examination  extended  to  Stella  Bridge  and  post-office^  10.45  miles  fi-om  the 
inlet ;  from  this  point  to  the  head  of  navigation,  a  distance  of  about  10  miles,  there 
is  said  to  be  plenty  of  water,  at  least  5  feet. 

There  is  only  one  town  of  any  importance  on  the  river,  Swansborough,  which  has,  I 
presume,  about  500  inhabitants.    Stella  has  a  store,  post-office,  and  one  or  two  houses. 

The  average  rise  and  fall  of  the  tide  in  the  White  Oak  at  Swansborough  during  the 
time  the  gauge  was  kept  there  (six  days)  was  1.3  feet;  the  difference  between  the 
highest  and  tne  lowest  tide  during  the  same  time  was  1.8  feet.    The  east  corner  of  the 
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door-sill  of  the  eastern  door  of  the  only  brick  store  at  Swansborongh  is  20.898  feet 
above  average  low- water. 

There  is  5  feet  of  water  on  Bogue  Inlet  Bar,  and  the  same  can  be  carried  to  Swans- 
borongh, 3^200  feet  above  the  bar.  From  Swansboroueh  np  the  river  for  about  3^  miles 
the  water  is  still  about  5  feet,  but  above  that  i>oint  tuere  is  only  about  3  feet  to  the 
mouth  of  the  Narrows  ;  from  the  mouth  of  the  Narrows  up  there  is  better  water.  In 
two  places  the  channel  is  narrow,  with  oyster  rocks  on  each  side ;  one  place  is  just 
below  Swansborongh  and  the  other  is  above  Jones's  Island,  about  4  miles  from  the  bar ; 
by  putting  stakes  on  these  rocks  they  can  be  avoided  by  vessels  comine  in  there. 
There  are  two  entrances  from  Bogue  Sound  into  the  White  Oak,  one  below  Week's 
Island,  the  other  above,  through  which  nearly  all  the  vessels  go  to  Beaufort,  N.  C. ; 
they  do  not  care  to  go  outside,  and  as  they  can  only  carry  2  feet  of  water  through  the 
sound,  I  do  not  see  tnat  it  would  do  much  good  to  expend  money  on  the  White  Oak 
unless  Bogue  Sound  was  improved ;  therefore,  I  have  made  no  estimate  for  improve- 
ment. 

There  are  only  a  few  small  vessels  that  trade  from  this  river  at  present,  and  they 
draw  only  about  2  feet  of  water.  I  could  get  no  information  as  to  the  amount  of 
shipping,  as  each  man  ships  his  own  produce ;  the  principal  articles  are  naval  stores, 
cotton,  lumber,  and  fish. 

I  think  there  would  be  considerable  increase  in  shipping  if  Bogue  Sound  was  im- 
proved ;  the  distance  from  Swansborongh  to  Beaufort  Harbor  is  estimated  at  25  miles. 

The  White  Oak  River  forms  the  boundary  between  Onslow,  Jones,  and  Carteret 
counties,  Onslow  being  on  the  west  side  and  the  others  on  the  east. 
I  am,  captain,  very  respectfully,  your  obedient  servant, 

Jno.  p.  Darling, 
i  AsaUtnnt  Engineer. 

Capt.  James  Mercur, 

Corps  of  Engineere,  U,  S,  A. 


I  23- 

EXA.MINATION  OF  MEHERRIN  RIVER,  NORTH  CAROLINA. 

United  States  Enqineer  Office, 

Norfolk^  Ya.j  January  16,  1882. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  an 
examination  of  the  Meherrin  River,  with  which  I  was  charged  by  orders 
from  the  Chief  of  Engineers,  under  the  river  and  harbor  act  approved 
March  3, 1881. 

The  examination  wa-s  made  under  directions  from  this  office  during 
the  months  of  IS'ovember  and  December,  1881,  by  Mr.  Charles  M.  Yeates, 
assistant  engineer,  whose  report,  with  three  sheets  of  tracings,  are  for- 
warded herewith.    The  detailed  map  will  be  forwarded  when  completed. 

The  Meherrin  River  rises  in  Lunenburg  County,  Virginia ;  flows  be- 
tween Lunenburg  and  Macklenburg  through  Brunswick  and  between 
Greenville  and  Southampton  counties,  Virginia.  Passing  into  North 
Carolina,  it  runs,  through  Northampton  and  Hertford  counties  and 
empties  into  the  Chowan  about  4  miles  above  Winton. 

Skinner's  Bridge,  the  upper  limit  of  the  examination,  is  a  closed  bridge. 
From  thence  to  Princeton  Landing,  4  miles,  the  river  is  only  used  for 
lumber,  and  is  so  blocked  by  booms  that  any  attempted  improvement 
would  interfere  with  this  business,  or  else  be  very  temporary  in  its 
effects.  From  Princeton  Landing  to  Murfreesborough,  5J  miles,  the 
removal  of  logs  and  fallen  trees  and  clearing  banks  would  cost  about 
$4,000,  and  would  give  a  channel  of  8  feet  at  low-water.  There  is  at 
present  very  little  navigation  over  this  part  of  the  river,  and  no  pros- 
pect of  an  immediate  increase  if  the  improvement  is  made. 

Murfreesborough,  distant  from  the  Chowan  11 J  mil^s,  a  town  of  650 
inhabitants,  ships  annually  6,000  bales  of  cotton,  5,500,000  feet  sawed 
lumber,  300,000  logs,  and  3,000  long  piles,  and  receives  1,000  tons  of 
fertilizers  and  general  merchandise  to  the  value  of  $225,000. 
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Vessels  drawing  7  feet  now  reach  Murfreesborough  with  difl&culty  at 
low-water,  and  the  navigation  is  endangered  by  sunken  logs.  The  re- 
moval of  these  obstructions  would  cost  about  $8,000,  and  the  dredging 
necessary  to  secure  a  9-foot  channel,  80  feet  wide,  about  $4,500 ;  giving 
the  total  cost  for  an  improvement  below  Murfreesborough  similar  to  that 
in  the  Blackwater  and  Nottoway,  of  $12,500,  or  for  the  whole  river  of 
$16,500. 

This  improvement  would  allow  the  line  of  steamers  now  running  be- 
tween Murfreesborough  and  the  Seaboard  and  Eoanoke  Bailroad  at 
Franklin,  on  the  Blackwater,  to  navigate  the  Meherrin  drawing  as  much 
water  as  they  now  do  on  the  Blackwater,  and  would  allow  vessels  to 
load  to  as  great  a  depth  at  Murfreesborough  as  can  be  carried  to  sea 
through  the  inlets.. 

The  Meherrin  River  is  in  the  second  collection  district  of  North  Carolina. 

RECAPITULATION. 

Cost  of  improvement  above  Murfreesborough $4,000 

Cost  of  improvement  below  Murfreesborough 12,500 

Cost  of  improvement,  total 16,500 

Very  respectfully,  your  obedient  servant, 

Jas.  Mbboub, 
Captain  of  Ungineers, 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  charles  m.  yeate8,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk,  Va.j  January  10,  1882. 
Captain:  I  have  the  honor  of  snbmitting  this  my  report  on  the  examination  or  sur- 
vey of  Meherrin  River,  North  Caroliiia,  accompanied  with  three  sheets  of  tracings  from 
the  original  mai>s  (scale  t^)  showing  the  general  topographical  features  along  the 
river  and  the  depth  of  water  therein. 

•  «#*««« 

The  survey  between  Mnrfreesboron^h  and  the  mouth  of  the  river  shows  a  generally 
good  channel;  whose  greatest  depth  is  *S9  feet ;  but  to  get  a  channel  of  80  feet  width 
and  9  feet  depth,  for  which  I  have  estimated,  it  is  necessary  to  make  excavations  at 
four  points  which  are  duly  illustrated  on  the  tracings.  The  river  was  found  to  con- 
tain many  logs  and  fallen  trees  that  hang  over  and  in  the  channel,  thus  preventing  its 
use,  and  many  growing  trees  with  branches  extending  over  the  channel,  so  that  when 
the  channel  sets  in  close  to  the  shore,  as  it  does  in  many  instances,  navigation  is  de- 
prived of  its  use. 

Below  is  given  an  estimate  of  cost  : 


Location. 


Kear  Wilson's  Old  Fishery 

In  first  bend  below  Maddrey'a  FiRhcry 

Ficser's  Shoal 

In  b«Qd  at  Sear's  bam 

Between  Mnrfreesborongh  and  month  of  river. 
Do 


Add  15  per  cent  for  engineering  and  contingencies. 
Total 


Material. 


Qnantity.  I  Rate.'     Cost. 

.1 I 


Mud  and  sand.  | 

(Dredging,  cub.  yds.) .  1, 666. 6  '$0  25  I 

do 444.4  i      25  ! 

do ,  12,088.8  i 

do I  2,000.0 

Logs  and  faHeti  trees . . ;  1,114 

Overhanging  trees 41 0 


I 


25  I 
25 

5  00 

3  00 


$416  60 

111  10 

3,022  2» 

500  00 

5.  570  00 

1,230  00 


10,  849  90 
1, 627  48 

12,47738 
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This  amount  of  $12,477.38  is  thought  to  be  sufficient  to  give  the  Meherrin  River  au 
ample  channel  from  its  mouth  to  Murfreesborough.    ' 

When  the  survey  was  completed  to  the  mouth  of  the  river,  *  *  •  i  undertook 
the  examination  from  Murfreesborough  as  far  up  the  river  as  the  appropriation  would 
allow.    That  took  me  to  Skinner's  Bridge. 

In  many  places  between  Murfreesborough  aud  Princeton  Landing  the  wat«r  is  very 
deep,  but  were  the  fallen  trees  and  logs  removed  there  would  be  an  available  chan- 
nel of  8  feet  depth;  and  this  would  be  sufficient  for  all  purposes  that  would  justify 
navigation  above  Murfreesborough.  Therefore  I  have  not  estimated  for  a  dredged 
channel  above  that  point. 

Estimates  for  improvement  are  given  thus : 


Location. 


Between  Mnrfreesborongh  and  Princeton  Landing. 
Do 


Add  15  per  cent,  for  engineering  and  contingencies. 
Total 


Material. 


Qaantity.  Bate.    Coat. 

, I  


Logs  and  fallen  trees . . 
Overhanging  trees 


525  $5  00  I 
225  :  3  00 


$2,625 
875 

3,300 
«   495 

3.795 


Thus  the  total  amount  estimated  for  the  improvement  of  the  river,  so  that  from 
Princeton  Landing  to  Murfreesborough  there  will  be  an  8-foot  channel,  and  from  Mur- 
freesborough to  the  C ho w  an  River  a  9- foot  channel ,  is  $16,272. 38.  About  three-fourths 
of  a  mile  above  Princeton  Landing  a  depth  of  water  of  only  6  feet  is  attained,  and  be- 
fore Skinner's  Bridge  is  reached  tne  depth  is  in  some  places  only  4  feet.  The  river 
becomes  quite  narrow,  and  sunken  logs  and  overhanging  trees  are  in  great  abund- 
ance. From  investigations  made  it  is  concluded  that  the  improvement  of  this  portion 
of  the  river  would  accrue  little  interest  to  others  than  those  parties  engaged  in  the 
lumber  business,  and  from  the  very  nature  of  their  business,  or  as  it  is  conducted  now, 
the  improvement  would  be  of  short  duration,  and  but  little  time  would  be  required 
for  the  channel  to  be  again  obstructed  by  logs  and  spiles. 

The  Meherrin  River  nas  its  source  in  Lunenburg  County,  Virginia,  and  then  runs 
down  as  the  boundarv  line  between  Lunenburg  and  Mecklenburg,  thence  through 
Brunswick  County,  then  the  boundary  line  between  Greenville  and  Southampton 
counties;  thence  into  North  Carolina,  where  it  runs  through  parts  of  Northampton 
and  Hertford  counties  and  into  the  Chowan  River,  about  4  miles  above  Win  ton,  the 
oounty-seat  of  Hertford.  Its  principal  tributaries  in  North  Carolina  are  Potecasi  and 
Darby's  creeks.  The  former  contributes  its  waters  about  half  a  mile  from  the  mouth 
of  the  river,  and  is  wealthy  in  the  vast  amount  of  timber  lands  through  which  it  runs 
its  long  and  winding  course.  The  water  in  this  creek  is  quite  deep,  and  its  naviga- 
tion seems  to  be  impeded  or  hindered  only  by  the  numerous  logs  that  extend  out  from 
the  shores  or  cover  its  bottom. 

Darby's  Creek,  commonly  known  as  Vaughan's  Mill,  Creek,  flows  into  the  Meherrin 
between  Murfreesborough  and  Princeton,  and  has  located  upon  it  seven  grist-mills. 
It  is  very  narrow  at  its  mouth,  and  is  not  navigable. 

Murfreesborough  is  the  only  town  on  the  Meherrin  River  in  North  Carolina,  and  has 
been  commonly  called  the  head  of  navigation,  though  steamboats  and  sailing  vessels 
have  frequently  been  up  to  Princeton  Landing  and  occasionally  2  or  3  miles  oeyond, 
Murfreesborough  is  a  very  old  town  and  was  generously  endowed  by  nature,  but  the 
enterprise  of  it-s  people  has  not  kept  strides  with  general  progression  elsewhere.  Its 
population  is  about  650,  having  considerably  decreased  within  the  last  twenty  years, 
but  an  idea  of  its  business,  however,  cannot  be  well  derived  from  its  population,  since 
it  is  a  distributing  point  for  a  large  and  prosperous  section  of  country  in  Hertford  and 
Northampton  counties.  It  contains  twenty  stores  and  two  flourishing  female  col- 
leges, and  the  last  four  years  have  brought  to  its  business  men  more  prosperity  than 
was  known  just  previously;  and  whereas  six  years  ago  the  annual  shipment  of  2,000 
bales  of  cotton  was  regarded  with  much  consideration,  the  town  now' ships  6,000 
bales.  For  many  years  occasional  rumors  of  a  railroad  to  connect  the  town  with  the 
outer  world  have  been  heard,  but  thus  far  it  has  all  ended  in  rumor.  However,  it 
has  two  steamboat  lines,  one  a  weekly  freight  line  to  Norfolk,  the  other  a  tri-weekly 
freight  and  passenger  line  connecting  with  the  Seaboard  and  Roanoke  Railroad  at 
Franklin,  Va.  The  annual  commerce  of  the  Meherrin  River  is  given  thus:  Exports: 
6,000  bales  cotton:  5,500,000  feet  sawed  lumber;  3,000,000  feet  logs;  3,000  long  spiles. 
Imports:  Value  or  general  merchandise,  |225,000 ;  1,000  tons  fertilizers. 

The  improvement  of  the  Meherrin  River  as  indicated  in  the  report  would  be  of 
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^reat  benefit  to  that  section  of  country,  and  the  amount  of  the  estimates  could  be 
expended  to  advantage. 
Meberriu  River  is  in  the  second  collection  district  of  North  Carolina. 
I  am,  captain,  very  respectfully,  yours, 

Chas.  M.  Yeates, 
Capt.  James  Mercur,  AaHstant  Engineer, 

Corps  of  Engineers  J  U.  S,  A, 


I  24. 

EXAMINATION  OF  NEW  RIVER,  NORTH  CAROLINA. 

United  States  ENaiNEER  OFFroE, 

Nmfolk,  Va.y  April  26,  1882. 

General:  I  have  the  honor  to  submit  the  followlDg  report  upon  the 
examination  of  New  Kiver,  North  Carolina^  with  which  I  was  charged 
by  your  letter  of  the  21st  of  March,  1881,  and  Special  Oixier  120,  para- 
graph 13,  A.  G.  O.,  dated  May  26,  1881. 

The  field  work  of  the  examination  was  earned  on  by  Mr.  J.  P.  Dar- 
ling, assistant  engineer,  whose  report,  together  with  two  sheets  of  trac- 
ings,- is  forw^arded  herewith. 

New  River,  which  lies  in  Onslow  County,  North  Carolina,  is  navigable 
for  vessels  drawing  not  more  than  5  feet  of  water  from  its  mouth  at 
New  River  Inlet  where  it  enters  the  Atlantic  to  3  miles  above  Jackson- 
ville or  Onslow,  the  county  seat  of  Onslow  County,  and  also  a  short 
distance  up  the  northeast  and  southwest  branches  of  the  river. 

The  bar  at  New  River  Inlet  barely  admits  vessels  drawing  6  feet, 
and  as  it  is  composed  of  shifting  sand,  the  channel  is  affected  by  storms 
both  in  depth  and  position. 

Any  works  for  the  improvement  of  the  bar  to  be  effective  would  be 
very  extended  and  costly,  and  manifestly  not  justified  at  this  time. 

The  depth  of  water  in  the  river  is  therefore  sufficient,  and  the  im- 
provement of  the  river,  if  any  is  undertaken,  should  consist  in  widening 
and  straightening  the  channel. 

The  only  part  of  the  river  where  this  widening  and  straightening  is 
needed  is  that  indicated  on  the  tracings  sent  herewith.  Mr.  Darling 
has  estimated  that  to  secure  a  channel  160  feet  wide  and  5  feet  deep 
through  the  7,000  feet  where  the  improvement  is  needed  will  require 
the  removal  of  about  80,000  cubic  yards  of  sand  and  oyster  she 
which,  at  25  cents  per  cubic  yard  and  15  per  cent,  contingenclls, 
amounts  to  $23,000. 

Owing  to  the  total  absence  of  facilities  for  dredging  at  this  point,  the 
difficulty  of  obtaining  fuel  and  water,  and  the  great  risk  attendant  upom 
taking  dredges,  scows,  and  tugs  through  the  inlet,  it  is  probable  that 
the  price  of  dredging  would  be  much  higher  than  this  estimate,  possi- 
bly costing  from  40  cents  to  50  cents  per  yard,  and  increasing  price  of  the 
work  to  say  $40,000. 

The  approximate  annual  shipments  from  this  river  are — 

Naval  stores,  20,000  barrels ;  cotton,  1,500  bales ;  together  with  peanuts,  oysters,  and 
fish,  no  estimate  of  the  quantity  of  ^hich  could  be  obtained. 

New  River  is  in  the  collection  district  of  Beaufort,  N.  C.  Nearest  light-house,  Cape 
Lookout ;  nearest  fort,  Fort  Macon. 

I  remain,  very  respectfully,  your  obedient  servant, 

Jas.  Meecur, 
Captain  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8,  A. 
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report  of  mr.  john  p.  darling,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolky  Va.,  April  21,  1882. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  my  examination  of 
New  River,  North  Carolina,  made  in  compliance  with  your  instructions  in  Jauuary, 
1882.  with  accompanying  tracing,  two  sheets. 

After  completing  the  examination  of  White  Oak  River,  North  Carolina,  I  went  to 
the  New  River  and  commenced  the  examination  of  said  river  on  the  5th  of  January, 
and  completed  it  on  the  17th. 

New  River  is  in  Onslow  County  ;  its  general  course  is  southerly,  emptying  into  the 
Atlantic  Ocean  through  New  River  Inlet.  It  is  a  tide-water  river  for  about  6  miles  ; 
the  upper  portion  is  affected  by  extremely  high-water,  but  there  is  very  little  current. 
Up  to  the  Narrows  the  river  is  very  wide,  ranging  from  2,000  feet  to  some  3  miles,  some- 
times bulging  out  in  shallow  bays,  with  a  good  channel  about  midway.  Just  above 
the  inlet  large  marshes  and  numerous  oyster  rocks  obstruct  the  water,  forming  narrow 
and  shallow  channels.  The  shores  oi^  low,  mostly  fringed  with  timber,  and  cultivated 
back  from  the  river.  The  tides  during  the  examination  were  very  low :  people  living 
on  the  river  said  that  according  to  their  recollection  it  had  never  been  lower.  At  the 
inlet  the  average  rise  and  fall  of  the  tide  was  2.5  feet ;  the  difference  between  the 
highest  and  lowest  tide  was  2.6  feet.  At  Windmill  Point  the  tide  rises  and  falls  1.2 
feet,  while  above  the  mouth  of  the  rocks  there  was  no  perceptible  change  during  the 
examination. 

The  bar  outside  the  inlet  is  constantly  changing,  the  sand  drifting  during  heavy 
winds.  At  the  time  of  the  examination  the  channel  was  on  the  west  side  of  the  break- 
ers in  front  of  the  inlet,  but  was  changing  to  the  east  near  the  wreck  of  an  old  blockade- 
runner,  where  the  channel  used  to  be  a  few  years  ago,  as  I  am  informed.  On  account 
of  very  heavy  seas,  we  were  unable,  in  small  row-boats,  to  take  soundings  about  here 
or  farther  seaward. 

The  inlet  from  the  shore  on  the  west  to  the  long  sand  bar  or  beach  on  the  east  is  500 
feet  in  width.  On  this  sand  bar  a  base  line  895  j^et  in  length  was  measured,  it  being 
the  only  convenient  place  I  could  tind ;  from  this  base  a  system  of  triang^lation,  in- 
cluding therein  the  marshes  and  some  of  the  rocks,  was  extended  to  Snead's  Ferry,  a 
distance  of  5.57  miles,  l^^om  this  point  the  examination  extended  to  Onslow,  a  dis- 
tance of  17.65  miles  from  the  inlet. 

There  is  about  5  feet  of  water  on  the  bar  at  ordinary  low-tides,  although  the  trac- 
ing does  not  show  it,  on  account  of  the  extreme  low-water  at  the  time  of  examination. 
Five  feet  of  water  can  be  carried  from  the  inlet  to  the  lower  end  of  the  oyster  rocks, 
2.16  miles  above  the  inlet.  From  this  point  to  the  upper  end  of  the  oyster  rocks,  7,000 
feet,  the  same  depth  prevails  in  the  channel,  but  it  is  only  50  feet  in  width,  and  very 
crooked,  it  having  been  cut  so  (I  think  by  the  State)  to  avoid  the  worst  rocks,  they 
being  visible  on  both  sides  at  low- water.  The  tide  here,  on  account  of  the  narrowness, 
runs  very  strong.  This  is  the  only  part  of  the  river  in  need  of  improvement  at  present, 
taking  5  feet  depth  as  a  basis.  From  the  upper  end  of  the  rock  to  Snead's  Ferry 
5.57  miles  above  the  inlet,  there  is  a  good  channel,  not  less  than  5  feet  in  depth  and 
of  sufficient  width.  Snead's  Ferry  has  three  stores  and  about  a  dozen  houses.  There 
are  no  wharves,  and  as  the  water  near  shore  is  shallow,  ves.sels  load  at  anchor.  From 
Snead's  Ferry  to  Onslow  there  is  a  good  channel  with  deep  water,  and  there  are  no 
obstacles  to  navigation.  This  portion  of  the  river  being  very  wide,  gives  good  oppor- 
tunities to  sailing  vessels. 

Eleven  thousand  one  hundred  feet  below  the  bridge  at  Onslow  is  the  mouth  of  the 
Narrows,  where  the  river  is  1,000  feet  wide  and  gets  somewhat  narrower  before  Onslow  is 
reached.  The  bridge  across  the  river  at  this  place  is  about  680  feet  in  length  and  has 
a  draw  about  10  feet  wide  near  the  left  bank. 

Onslow,  or  Jacksonville,  as  it  is  sometimes  called,  the  county-seat  of  Onslow  County, 
is  a  place  of  about  800  to  1,000  inhabitants.  A  good  amount  of  the  produce  from  this 
place  is  carried  to  New  Berne  and  Wilmington  overland  in  carts.  From  the  lower 
part  of  the  river  oysters  and  fish  in  considerable  quantities  are  carried  overland  to  Wil- 
mington. The  New  River  oysters  are  considered  the  finest  in  North  Carolina.  Small 
vessels  go  about  3  miles  above  Onslow,  which  is  not  far  from  the  head  of  the  river. 

Seven  schooners  are  running  between  Wilmington  and  New  River ;  their  average 
tonnace  is  18  tons.  The  approximate  annual  shipments,  as  furnished  me  by  the  kind- 
ness of  Mr.  Marine,  who  has  a  store  on  the  left  bank,  one  mile  above  the  rocks,  are ; 
Naval  stores,  20,000  barrels;  cotton,  1,500  bales.  The  quantities  of  peanuts,  oysters, 
and  fish  are  not  noted  by  him. 

I  have  made  an  estimate  for  straightening  the  channel  through  the  oyster  rocks, 
and  making  its  width  150  feet,  with  5  feet  of  water  at  low-tide : 

Length  of  cut feet..       7,0C0 

Increase  in  width do. .  100 

Average  amount  of  bank do. .  3 
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Amount  of  dredging  required,  60^060  cubic   yards  of  shell  and  sandj  at  25 

cents  per  yard |20,020 

Engineering  and  contingencies,  15  per  cent '3,003 

Total 23,023 

Very  respectfully,  your  obedient  servant, 

Jno.  p.  Darling, 
A89istant  Engineer. 
Capt.  James  Mercur, 

Corp8  of  Engineers  J  U.  S.  J. 


I  25. 

examination  of  water  connection  between  waccamaw  and  cape 
fear  rivers,  north  carolina. 

United  States  Engineer  Office, 

Norfolk^  Ya.,  April  14,  1882. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
examination  of  "  the  water  connection  between  the  Waccamaw  and  Cape 
Fear  rivers,  with  a  view  of  ascertaining  if  a  continuous  inland  water 
oonnection  cannot  thereby  be  established,"  with  which  I  was  charged  by 
letter  of  the  Chief  of  Engineers  of  March  21,  1881,  and  Special  Order 
No.  120,  paragraph  13,  A.  G.  O.,  May  26,  1881. 

The  field  work  of  this  examination  was  intrusted  to  Mr.  John  P.  Dar- 
ling, assistant  engineer,  whose  report,  together  with  three  tracings,  are 
forwarded  herewith. 

According  to  my  instructions,  Mr.  Darling  made  a  connection  between 
the  tide  water  of  Livingston  Creek  and  Juniper  Creek,  a  branch  of  the 
Waccamaw ;  also  between  Little  Eiver  and  the  Waccamaw,  and  ran  a 
line  of  levelrs  far  enough  to  determine  that  no  low-level  connection  ex- 
ists between  Town  Creek  and  Juniper  Creek. 

The  results  of  the  examination  show  that  in  the  localities  examined 
there  exists  a  plateau  with  an  average  height  above  tide  water  of  50  to 
60  feet,  constituting  what  is  known  as  Green  Swamp,  and  indicate  that 
this  same  plateau  is  continuous  between  the  lines  run. 

This  indication  can  only  be  verified  by  running  a  continuous  line  of 
levels  along  this  plateau  with  branch  lines  running  up  all  streams,  or 
low-lying  ravines,  which  the  main  line  crosses.  This  line  would  be  about 
40  miles  long,  and  would  be  through  a  growth  of  underbrush,  which 
would  require  clearing  with  brier-hooks  for  the  greater  part  of  the  way. 

The  expense  of  running  this  line  would  exceed  the  amount  appro- 
priated for  the  examination.    It  was  consequently  omitted. 

The  character  of  the  country  between  the  two  rivers,  as  developed  by 
the  examination  and  the  courses  of  the  little  streams  which  take  their 
rise  in  it,  together  with  what  is  known  of  its  general  character,  leads 
almost  irresistibly  to  the  conclusion  that  no  low-level  line  exists  be- 
tween the  ttvo  rivers. 

The  route  examined  by  Livingston  Creek  leaves  deep  water  at  a  point 
in  round  numbers  20  mUes  above  Wilmington,  and  strikes  Juniper 
Greek  after  a  cut  of  20  miles ;  thence  there  is  about  8  miles  of  Juniper 
Creek  and  about  40  miles  of  the  Waccamaw  to  improve  before  reaching 
Conwayborough,  the  present  head  of  navigation  on  the  Waccamaw. 

The  Little  Eiver  route,  while  much  shorter,  requires  about  the  same 
depth  of  cutting  as  by  Livingston  Creek,  and  two  locks.  It  strikes  the 
Waccamaw  at  about  26  miles  above  the  head  of  navigation,  at  Conway - 
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borough,  but  to  be  available  as  an  inland  route  would  require  the  open- 
ing of  navigation  through  the  sounds  from  Smithville  to  Little  River 
Inlet,  a  distance  of  about  35  miles,  over  a  part  of  whit^h  distance  there 
is  now  no  navigation  whatever. 

Mr.  Darling's  estimates  are  made  only  for  the  amonnt  required  for 
excavating  the  main  cuts,  not  including  the  cost  of  locks,  dams,  pur- 
chase of  land,  or  the  improvement  of  the  conneetions  of  the  cut  with 
the  navigable  streams. 

The  estimates  made  by  Mr.  Darling,  which  are  for  excavating  the 
prism  of  the  canal  only,  and  amount  in  round  numbers  to  $1,500,000, 
#3,250,000,  and  $8,250,000,  respectively,  for  the  three  plans  mentioned, 
are  based  on  a  bottom  width  of  cutting  of  80  feet,  with  side  slopes  of  1 
vertical  to  2  horizontal,  and  are  only  given  to  show  that  the  cost  of  a 
canal  by  either  route  would  be  excessive. 

It  addition  to  the  excavation  it  will  be  noted  that  the  Livingston 
Creek  route  would  require  four  locks  of  high  lift  (14J  feet),  founded  in 
soil  whose  nature  is  unknown,  except  that  it  is  either  sandy  or  of  clay. 

The  cost  of  those  locks  would  be  very  great ;  the  side  slopes  of  1  on 
2  would  not  stand  on  sandy  soil,  and  their  protection  would  be  very 
expensive;  to  flatten  them  in  such  deep  cuts  would  greatly  increase  the 
excavation. 

The  improvement  of  Juniper  Creek  from  the  point  at  which  the  canal 
joins  it  would  probably  require  a  slack-water  navigation  by  locks  and 
dams  and  the  Upper  Wacca  maw  would  require  similar  means,  or  a  great 
deal  of  dredging  and  diking.  The  method  of  improvement  could  only 
be  determined  by  careful  survey. 

The  same  remarks  apply  to  the  Little  River  route  as  far  as  side  slopes 
and  the  improvement  of  the  Upper  Waccamaw  are  concerned.  The  cost 
of  opening  a  route  through  the  sounds  along  the  coast  cannot  be  deter- 
mined even  approximately,  as  the  character  of  the  excavation  is  not 
known,  except  that  it  is  partly  sand  and  partly  oyster  rock,  with  prob- 
able admixture  of  mud  and  clay,  and  owing  to  lack  of  surveys  the 
quantity  of  excavation  required  is  not  known. 

The  cost  of  locks  and  dams  and  the  amounts  paid  for  land  occupied 
by  canal  and  flooded  by  back-water  from  the  dams  would  also  have  to 
be  added  to  the  estimates. 

The  cost  of  making  a  water  connection  between  the  two  rivers  by 
either  of  these  routes  would  be  so  great  as  to  be  virtually  prohibitive. 
I  have  therefore  not  attempted  to  make  detailed  estimates  upon  any  of 
them. 

I  remain,  very  respectfully,  your  obedient  servant, 

Jas.  Mercur^ 
Captain  of  JEngineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  john  p.  darlino,  assistiknt  engineer. 

United  States  Engineer  Office, 

Norfolk,  Va.,  Apnl  12,  1882. 
Captain:  I  have  the  honor  to  submit  herewith  my  report  with  accompanying  trac- 
ings, three  in  number,  for  '^  continuous  water  connection  bet  ween  Cape  Fear  and  Wac- 
camaw rivers.  North  Carolina,''  which  I  made  in  accordance  with  your  instructions 
after  completing  the  examinations  of  White  Oak  and  New  rivers,  North  Carolina.  I 
commenced  the  examination  on  January  23,  and  completed  it  on  March  4,  1882. 

From  the  best  information  I  could  obtain,  I  concluded  that  a  line  from  Livingston 
Creek,  which  empties  into  Cape  Fear  River,  to  Juniper  Creek,  emptying  into  the 
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Waccamaw,  would  strike  the  lowest  place  on  the  divide,  through  the  Green  Swamp. 
I  therefoTe  commenced  work  at  Banuum  Landing,  the  bead  of  tide-water  in  Livingston 
Cieek,  i^  miles  above  its  mouth  and  32  miles  attove  Wilmington  by  water.  The  creek 
at  this  ]^oint  is  about  60  feet  wide  and  15  to  20  feet  deep ;  small  barges  and  flats  carry 
tarpentme  ftvm  this  landing  to  Wilmington ;  the  swamps  on  the  creek  are  narrow  and 
the  banks  are  veiy  high,  as  the  accompanying  profiles  show.  From  this  point  I  ran  a 
transit  and  level  line  up  the  east  side  of  Livingston  Creek,  crossing  the  Wilmington, 
Columbia  and  Augusta  Railroad  about  three-S)urths  of  a  mile  £rom  Bannum's,  and 
one-fourth  of  a  mile  west  of  Brinkley  Station ;  at  station  22  the  line  enters  the  creek 
swamp  and  leaves  it  at  station  55.  At  station  29,  about  1|  miles  from  the  starting 
point,  I  ran  a  branch  line  to  the  creek  at  Grice's  Ford^  where  the  water  was  found  to 
be  8  feet  above  high-tide  or  reference  point,  then  continued  the  main  line  from  station 
29  to  station  55,  wnere  another  branch  lioe  was  run  to  the  creek,  through  Mr.  Man- 
ning's place :  the  water  at  this  point  was  found  to  be  9^  feet  above  tide,  3  feet  deep, 
and  the  creek  25  feet  wide. 

The  main  line  crosses  and  leaves  the  creek  at  station  78,  about  5.9  miles  from  Ban- 
num's ;  the  water  is  25  feet  above  tide,  2  feet  deep,  and  25  feet  wide.  The  elevation 
of  the  land  on  the  main  line  to  this  point,  except  in  the  swamp,  is  from  42  to  49  feet 
above  tide.  After  leaving  Livingston  Greek,  at  station  78,  the  land  gradually  rises 
lo  an  elevation  of  52  feet,  at  station  89. 

Crossing  Boggy,  a  small  branch  of  Livinja^ton  Creek,  running  in  a  southwesterly 
direction,  at  station  91,  with  an  elevation  of  47.9  feet,  the  land  still  rises  until  station 
99  is  reached,  the  outer  edge  of  Green  Swamp,  where  the  elevation  is  55.2.  From  this 
point  to  station  150,  instead  of  low,  wet  land,  as  is  generally  expected  in  a  swamp,  it 
IS  high,  drv,  and  nearly  level,  from  55  to  56  feet  elevation.  The  only  reason  I  could 
see  lor  calling  it  a  swamp  is  that  it  is  covered  with  a  dense  growth  of  underbrush, 
and  is  said  to  be  covered  with  water  in  very  wet  seasons.  The  first  water  found  after 
entering  Qreen  Swamp  was  at  Big  Swamp  Creek,  at  station  158.  The  water  in  this 
creek  is  46  feet  above  tide  and  Empties  into  Juniper  Creek.  At  station  161,  or  14.9 
miles,  Honey  Island  is  reached.  This  island  is  said  to  be  5  miles  long  east  and  wesl^ 
by  4  miles  north  and  south ;  the  line  runs  along  the  west  side  of  this  island  to  Juniper, 
crossing  several  small  creeks  and  swamps,  emptying  into  Big  Swamp,  which  runs 
nearly  parallel  with  the  line  and  about  one-half  mile  distant  on  the  west  side.  The 
highest  point  on  the  island  is  at  station  173,  where  the  elevation  is  59  feet.  At  station 
200  the  Une  enters  a  cypress  swamp. 

J uniper  Creek  is  reached  at  station  208,  a  total  distance  of  19. 11  miles.  At  this  point 
the  creek  is  175  feet  wide,  and  15  feet  deep  in  the  middle ;  this  is  one  of  a  series  of 
ponds,or  lakes,  which  form  the  creek,  tbe  connecting  streams  sometimes  drying  up  in 
the  summer.  The  elevation  of  the  water  in  this  pond  is  31.9  feet  above  the  re&rence, 
or  the  head  of  tide  in  Livingston  Creek.  Station  208,  the  end  of  the  line,  is  about 
8  miles  from  the  mouth,  of  the  creek  by  land,  and  about  14  by  water,  and  the  creek's 
mouth  is  said  to  be  8  miles  by  land  below  Waccamaw  Lake. 

From  a  report  of  C.  P.  Bolles,  civil  engineer,  on  a  private  survey,  I  find  that  the 
water  in  Waccamaw  Lake  is  33  feet  above  tide  in  Livingston  Creek.  The  lake  is 
said  to  contain  35  square  miles  of  water  surface,  which  could  be  utilized  as  a  feeder 
for  a  summit-level  canal. 

After  completing  the  line  to  Juniper  Creek,  I  started  a  branch  line  from  station  161 
toward  the  head  of  Town  Creek,  to  see  if  there  was  a  lower  elevation  to  be  found  in 
that  direction. 

After  running  this  line  2.73  miles,  and  finding  the  same  elevation  and  the  same 
character  of  swamp  as  between  stations  100  and  143  of  the  main  line,  and  learning 
that  it  continued  about  the  same  for  a  distance  of  5  miles  to  the  head  of  Town  Creek, 
8  miles  from  the  head  of  tide  in  the  same,  I  concluded  that  the  same  hi^h  plateau  or 
swamp  extended  parallel  with  the  two  rivers.  I  therefore  abandoned  this  line,  as  the 
only  way  to  find  out  positively  if  there  was  a  lower  place  in  the  divide  would  be  to 
run  a  line  of  levels  down  this  plateau  parallel  with  the  rivers  until  a  low  place  was 
found,  but  as  it  would  take  more  time  and  much  larger  appropriation  than  was  at 
my  disposal,  I  concluded  to  go  to  Little  River,  South  Carolina,  about  6  miles  above 
Little  River  Inlet,  and  run  a  line  from  there  to  the  Waccamaw,  with  the  idea  of  con- 
necting Little  River  with  the  Cape  Fear  by  way  of  the  sound. 

I  commenced  the  line  about  25  feet  northwest  of  Captain  Morse's  boat-house,  the 
general  course  of  the  line  beiuff  north  46°  west. 

I  ran  a  transit  line,  took  stadia  distances  and  levels  to  the  Waccamaw,  a  distance  of 
5.08  miles.  At  station  8^,  distance  3,260  feet,  the  line  crosses  a  small  creek ;  elevation 
of  water  22.6  feet  above  low-tide  (Little  River).  This  creek  empties  into  Little  River 
abont  one-quarter  mile  below  Captain  Morse's  boat-house.  Station  11  is  the  highest 
point  on  the  line,  the  elevation  being  52  feet.  Between  stations  25  and  26  the  laud 
begins  gradually  to  decline  toward  the  Waccamaw.  The  only  water  the  line  crosses 
'Which  empties  into  that  river  is  atstatiou  34,  with  an  elevation  of  40  feet. 

The  elevation  of  the  bank  at  station  47,  where  the  line  terminates  on  Stanley's 
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place,  is  29.11  feet,  and  the  low-water  mark  in  the  Waccamaw  River  is  11.835  above 
low- tide  in  Little  River.  The  Wacoamaw,  where  the  line  terminates,  is  aboat  100 
feet  wide  and  10  feet  deep. 

There  is  said  to  be  5  feet  of  water  on  Little  River  Bar  at  low-tide. 

It  is  impossible  to  make  a  detailed  estimate  for  either  of  these  routes  without  an  ac- 
curate survey  being  made.  The  followinff  are  approximate  estimates  for  both  sum- 
mit-level and  tide- water  cuts,  80  feet  on  the  bottom,  with  a  slope  of  2  to  1. 

The  estimate  for  the  Livingston  Creek  line  is  made  from  Bannum's  Landing  up 
the  creek  to  the  mouth  of  Dan  Creek :  thence  across  to  station  158  at  Big  Swamp ; 
thence  down  Big  Swamp  to  Juniper  Creek.  A  summit-level  canal  would  require  a 
feeder  from  Waccamaw  Lake. 

Summit  level  29  feet*  above  tide : 

Cubio  yards. 

Main  cut  sand  excavation 10,419,892 

Feeder  sand  excavation 1,368,888 

Total,  at  25  cents  pec  yard 11, 7c«,  780=12, 947, 195 

Engineering  and  contingencies,  10  per  cent 294,719 

Total ^ 3,241,914 

This  summit-level  canal  would  require  two  locks  of  14^  lift  each. 

Livingston  Creek  tide- water  cut : 

Excavating  29,848,078  cubic  yards  of  sand,  at  25  cents  per  cubic  yard |7, 462, 019 

Engineering  and  contingencies,  10  per  cent 746,201 

Total 8,208,220 

The  estimates  for  the  Little  River  line  commence  at  the  mouth  of  the  creek  which 
empties  into  Little  River  one-fourth  of  a  mile  below  the  line,  and  go  up  that  creek  to 
where  the  line  crosses  it  at  station  8^ ;  thence  on  a  straight  line  to  Waccamaw  River 
at  Stanley's,  station  47. 

Summit  level  14  feel  above  low-tide  in  Little  River,  using  Waccamaw  River 
a  feeder : 

Excavating  5,118,552  cubic  yards,  at  25  cents  per  cubic  yard $1, 279, 638 

Engineering  and  contingencies,  10  per  cent 127, 963 

Total ; 1,407,601 

This  ^summit-level  canal  would  require  one  lock  at  Little  River  of  14  feet  Uft,  and 
two  dams  at  the  Waccamaw  River. 

A  tide- water  cut  would  req^uire  the  excavation  of  8,562,986  cubic  yards  of 

sand,  at  25  cents  per  cubic  yard . ; $2, 140, 746 

Engineering  and  contingencies,  lOper  cent 214,074 

Total 2,354,820 

I  have  made  no  estimate  for  either  locks  or  dams,  as  I  have  not  got  information 
enough  as  to  the  character  of  the  river  or  soil. 

I  am,  captian,  very  respectfully,  your  obedient  servant, 

JNO.  P.  DARLma, 
A8»i9tant  Engineer^ 


I  26. 

SURVEY    OF    BAR    AT    MOUTH  OF  WINY  AH    BAY,   NEAR   GEORGETOWN, 

SOUTH  CAROLINA. 

United  States  Engineer  Office, 

Norfolk^  Va,,  December  22,  1881. 
General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
survey  of  the  bar  at  the  mouth  of  Winyah  Bay,  near  Georgetown,  S. 
C,  made  in  accordance  with  instructions  contained  in  your  communi- 
cations to  the  late  Capt.  C.  D.  Phillips,  dated  March  21  and  May  21,  re- 
spectively. 
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The  field  work  of  the  survey  was  intrusted  to  Mr.  Charles  M.  Yeates, 
assistant  engiueer,  aud  was  by  him  completed  between  August  31  ana 
October  15,  1881. 

Owing  to  the  continued  prevalence  of  high  winds,  the  work  was  re- 
tarded and  rendered  so  expensive  that  the  money  allotted  for  the  sur- 
?ey  was  exx>ended  before  as  much  information  as  is  desirable  was  ob- 
tained ;  enough,  however,  was  gathered  to  show  that  the  bar  is  now  in 
nearly  the  same  condition  as  when  last  examined  by  the  United  States 
Coast  Survey,  namely,  1877. 

A  comparison  of  all  the  charts  available  in  this  office  shows  that  the 
conditions  of  the  bar  and  entrance  have  not  materially  changed  since 
the  date  of  the  earliest  map,  namely,  1855,  the  most  marked  differences 
being  a  change  in  the  direction  of  Bottle  Channel,  and  in  the  south  chan- 
nel, near  its  outlet,  or  at  the  18foot  curve.  These  changes  are,  how- 
ever, probably  temporary  in  their  character  and  hardly  affect  the  depth 
of  water  available  for  vessels. 

A  certain  amount  of  permanence  is  shown  by  this,  which  indicates 
that  the  present  depth  is  about  the  normal  one,  unless  changes  are  made 
in  the  outlet  which  will  vary  the  character  of  the  currents  on  the  bar. 
It  is  manifest,  since  the  bar  consists  largely  of  shifting  sand,  exposed 
to  the  waves  and  currents,  that  no  system  of  dredging  alone  would  give 
a  permanent  improvement,  and  recourse  must  l^  had  to  some  other 
method. 

The  conformation  of  the  shore  in  the  vicinity  of  Georgetown  entrance 
is  such  as  to  indicate  the  existence  of  a  littoral  current  running  down 
the  coast  during  the  prevalence  of  winds  from  northeast  to  southeast, 
between  which  points  are  included  the  storm  winds  of  this  coast. 

This  current,  if  it  exists,  would  be  a  great  advantage  to  a  system  of 
jetties  for  improving  the  entrance,  as  the  natural  and  shortest  course 
for  these  jetties  to  reach  deep  water  throw  them  in  such  a  direction  that 
the  current  would  sweep  across  their  ends  and  remove  the  tendency  of 
the  bar  to  extend  beyond  them. 

The  tidal  basin  included  in  the  bay  and  lower  portion  of  the  rivers 
which  empty  into  it  is  quite  large,  securing  a  full  inflow  and  outflow  of 
tidal  waters,  while  the  amount  of  fresh  water  discharged  from  the  riv- 
ers is  sufficient  at  all  seasons  to  determine  a  stronger  current  during 
ebb  than  during  flood  tides,  this  giving  the  greater  scour  in  the  right 
direction. 

In  the  straight  portion  of  the  channel  between  Forth  and  South  isl- 
ands there  is  an  available  depth  of  18  feet  and  over  for  a  width  of  600 
yards,  this  depth  and  width  decreasing  when  the  current  begins  to  lose 
velocity  through  spreading  and  dividing  into  the  three  channels  across 
the  bar. 

If  the  greater  part  of  the  ebb  could  be  directed  upon  one  point  of  the 
bar,  it  would  not  be  too  much  to  expect  a  resulting  depth  of  entrance  of 
from  12  feet  to  15  feet,  with  a  width  of  600  yards. 

High  jetties  carried  to  the  18-foot  curve,  and  extended,  if  necessary, 
would  undoubtedly  secure  this  end,  but  at  an  expense  too  great  to  be 
worth  estimating  for  at  this  time. 

An  improvement  sufficient  to  satisfy  all  reasonable  demands  of  com- 
merce can  probably  be  obtained  by  the  use  of  submerged  jetties  in  all 
respects  similar  to  those  now  being  constructed  at  Charleston,  S.  C, 
and  at  an  expense  much  less  than  by  any  other  reliable  method,  with 
the  advantage  that  these  low  jetties  might  be  raised  above  high-water, 
should  it  be  deemed  necessary  in  the  future. 

The  accurate  location  of  such  jetties  can  only  be  made  after  a  thor- 
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ongh  examination  of  the  natnre  and  constitution  of  the  bar,  and  of  the 
direction  and  force  of  the  currents  upon  it.  An  approximate  location, 
however,  shows  that  the  combined  length  of  the  two  jetties  will  be 
nearly  30,000  feet,  with  an  average  depth  of  water  of  about  8J  ieet  at 
low-tide. 

The  Charleston  jetties  are  located  in  an  average  depth  of  about  16J 
feet,  and  their  estimated  cost  is  $82.26  per  linear  foot. 

The  less  depth  at  Georgetown  will  decrease  the  cross-section  of  the 
jetties,  but  will  add  to  the  difficulty  of  construction,  so  that  an  estimate 
of  $50  a  linear  foot  is  perhaps  a«  good  as  can  be  made  without  a  full  de- 
termination of  their  location.  This  would  give  for  the  cost  of  improve- 
ment about  $1,500,000.  This  estimate  is,  of  course,  subject  to  revision 
with  more  full  information. 

In  the  construction  of  such  jetties  the  north  one  might  be  completed 
and  a  channel  cut  through  the  bar  near  its  outer  end;  then  the  south 
one  could  be  built,  closing  the  south  channels,  if  it  should  be  found  de- 
sirable, without  interfering  with  commerce. 

As  the  cost  of  the  work  of  improvement  is  so  great,  and  the  present 
commerce  of  the  port  not  large,  it  is  apparent  that  the  work  should  not 
be  undertaken  until  systematic  observations  are  taken  and  the  location 
and  mode  of  construction  of  the  jetties  are  well  considered. 

My  thanks  are  due  to  Mr.  David  Risley  for  information  upon  the  com- 
merce of  Georgetown ;  his  letter  to  Mr.  Yeates  is  forwarded  herewith, 
together  with  Mr.  Yeates's  report  and  a  tracing  of  the  results  of  his  sur- 
vey.   The  finished  map  will  be  forwarded  when  completed. 
1  remain,  very  respectfully,  your  obedient  servant, 

Jas.  Merour, 
Captain  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  charles  m.  teates,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk,  Fa.,  November  4,  1881. 
Captain:  I  have  the  honor  of  submitting  this  my  report  on  the  survey  of  the  bar  at 
mouth  of  WinyahBay,  South  Carolina,  accompanied  by  a  tracing  from  the  original  map 
(scale  Tjihsji)j  showing  the  character  of  the  bottom,  the  depth  of  water  at  an  average 
low  stage,  and  illustrating  by  6,  9,  and  12  foot  contours  the  various  sloughs,  channels, 
and  shoals  on  the  bar. 

The  survey  was  very  much  delayed  by  heavy  winds  and  rou^h  waters,  and  the 
rapidity  of  tbe  current  was  a  source  of  constant  annoyance,  since  it  was  impossible  to 
work  against  tides  with  oars. 

k&  to  the  course  of  the  flood  and  ebb  tides,  the  shapes  and  positions  of  the  shoals, 
indicated  by  the  contours  on  the  tracing  herewith  submitted,  give  an  excellent  idea. 
The  vast  volume  of  water  coming  down  from  the  rivers  that  flow  into  Winyah  Bay 
finds  an  outlet  to  the  ocean  between  North  and  South  islands. 

These  islands  form  peninsulas  between  the  bay  and  ocean,  and  just  between  them 
is  a  channel  of  excellent  depth,  thus  giving,  in  nature,  an  effective  idea  of  the  Jetty 
system. 

The  shore  line  of  North  Island  is  approximately  straight  to  its  extreme  point,  but 
South  Island  makes  an  an^le  in  its  shore  line  near  the  wharf,  and  Just  behind  this 
angle  the  ebb-tides  have  formed  Mother  Norton  Shoal,  which  extends  parallel  to 
North  Inland  shore  and  seaward  for  a  distance  of  2.4  miles.  Portions  of  this  shoal  are 
exposed  at  very  low  water. 

The  main  volume  of  water  ebbs  parallel  to  this  shoal  and  between  it  and  North 
Island,  while  a  portion  of  it  on  reaching  the  head  of  the  shoal  runs  across  and  ebbs  in 
the  general  direction  of  the  eastern  shore  of  South  Island.  The  two  ebb-currents 
separate  on  Mother  Norton,  but  the  ebb  between  the  shoal  and  South  Island  is  not 
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nearly  so  strong  as  the  flood  in  the  same  locality,  making  an  nnusnal  decrease  in 
rapidity  as  ihe  tide  approaches  low-water. 

Anotner  large  shoal  has  been  formed  with  its  head  near  the  end  of  the  Mother  Norton 
Shoal,  bat  betweeo  it  and  South  Island  and  following  the  direction  of  the  tides  paral- 
lel to  tbe  eastern  shore  of  South  Island. 

The  volame  of  water  that  ebbs  parallel  to  the  western  shore  of  North  Island,  on 
leaching  the  extreme  point  of  the  island,  there  escapes  from  its  narrow  ooulines,  and 
while  the  CTeater  portion  of  it  runs  down  on  its  old  course,  a  part  of  it  runs  with 
great  rapidity  around  the  point  of  North  Island,  and  then  takes  a  northward  course 
about  parallel  to  the  eastern  shore  of  the  island.  The  returning  flood-tide  takes  the 
same  coarse  around  the  point.  The  result  is  a  small  shoal  at  the  inner  side  of  the 
point,  and  a  little  further  round  the  point  a  deep  slough  half  a  mile  in  length  and  ez- 
teodlng  nearly  to  the  outer  reef. 

Tbe  volume  of  ebb-tide  that  has  continued  its  southeasterly  direction  is  once  more 
split,  and  this  time  at  the  inner  mouth  of  Bottle  Channel,  along  which  it  follows  to  the 
ocean. 

When  the  ebb-tides  reach  the  sea  buoys  they  have  been  decreased  so  much  in  vol- 
ume by  this  widening  of  their  confines  tnat  their  force  is  proportionally  decreased,  and 
is  no  longer  able  to  sweep  out  a  channel,  and  this  force  which  is  left  is  overcome  in 
part  by  the  incoming  rollers,  which  make  a  deposit  of  sand. 

I  was  informed  by  the  pilots  and  steamboat  men  that  there  was  at  this  time  through 
the  soatheast  pass  a  depta  of  only  7  feet  at  low- water,  but  my  survey  shows  me  that 
there  is  now  a  channel  of  9  feet  depth  at  mean  low- water  from  the  inlet  across  the  bar. 
It  is  true  that  there  is  occasionally  at  some  low-tides  only  7  feet  across  the  bar,  but 
^at  I  cannot  think  is  true  for  an  average  of  low-tides. 

Flood-tide  currents  follow  the  course  of  the  ebb-currents,  except  that  easterly  winds 
have  more  influence  upon  them,  and  especially  (Jiose  currents  in  the  main  channel. 
Easterly  and  northeasterly  winds  cause  the  flood-tide  currents  from  the  outer  leef  at 
southeast  pass  to  Fishing  Bank  buoy  to  set  toward  South  Island. 

So,  while  the  currents  spread  all  over  thebar  as  soon  as  they  pass  North  Island,  there 
are  certain  ones  that  have  greater  rapidity  than  others,  and  a  good  idea  of  their  courses 
can  be  had  from  observing  the  sloughs  and  bars.  The  bar,  then,  we  may  infer,  ia 
more  subjected  to  the  influences  of  the  tides  than  to  those  of  the  winds. 

This  report  is  submitted  merely  as  a  report  of  the  progress  of  the  survey. 
Considerations  of  improvements,  plans,  estimates,  commercial  statistics,  &c.,  will 
be  hereafter  submitted  in  accordance  with  your  subsequent  instructions. 

The  bar  at  the  mouth  of  Winy  ah  Bay  is  in  the  collection  district  of  Georgetown, 
S.  C. 

I  am,  sir,  yours,  very  respectfully, 

Chab.  M.  Ybates, 
Aasiatant  Engineer, 
Capt.  Jambs  Msrcur. 


LETTER  OF  MR.  DAVID  RI8LEY. 

Georgetown,  S.  C,  Novemher  11,  1881. 

Dear  Sir  :  Tours  of  October  24  is  received.  Should  have  replied  sooner,  but  it  re- 
quired some  time  to  get  up  the  necessary  information.  In  replying  we  will  answer 
your  questions  as  they  are  asked. 

To  the  first  interrogation : 

1.  The  Waccamaw  River  has  on  it  landings  and  villages,  Buck's  lower  mill,  a  lumber 
and  naval  s^ore;  shipping  point,  from  which  are  shipped  about  5,000,000  feet  of  lumber, 
about  10,000  barrels  naval  stores,  and  about  1,000,000  shingles;  Waverley,  from  which 
are  shipped  about  5,000  tierces  of  rice  a  year;  Buck's  upper  mill,  from  whence  are 
shipped  about  8,000,000  teet  lumber  and  100,000  shingles:  Pott's  Bluff,  from  whence  are 
shipped  about  50,000  barrels  of  naval  stores;  Conwayboro',  the  receiving  point  for 
the  upper  river,  from  whence  are  distributed  75,000  barrels  of  naval  stores  a  vear, 
abont  30,000  bales  cotton,  and  about  8,000,000  feet  of  timber.  This  is  the  head  of 
schooner  navigation,  and  about  60  miles  from  Georgetown  Bar. 

From  Conwayboro'  to  the  head  of  the  river,  about  75  miles,  is  an  agricultural,  tim- 
ber, and  naval-store  country. 

2.  The  Pee  Dee  River  has  its  confluence  with  Winyah  Bay  at  Georgetown.  The  first 
shipping  poiut  up  this  river  is  Bull  Creek,  from  whence  there  are  shipped  annually 
about  75,000  barrels  naval  stores,  about  10,000  bales  of  cotton,  2,000,000  shingles,  and 
this  ia  the  distributing  point  for  about  10,000,000  feet  of  timber. 

Passing  up  this  river,  the  next  shipping  point  is  Pine  Bluff,  from  whence  are  shipped 
about  15,000  bales  of  cotton  and  about  5,000  barrels  naval  stores.    Three  miles  further 
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up  is  another  shipping  point,  known  as  Smith's  Mill;  from  this  point  are  shipped  about 
5,000,000  feet  of  lumber,  10,000  barrels  naval  stores,  2,000  bales  cotton.  This  is  the 
head  of  schooner  navigation,  and  about  75  miles  from  Georgetown  Bar.  From  this 
upwards  the  counties  of  Williamsburg,  Darlington,  Marion,  Chesterfield,  Marlborough, 
in  South  Carolina,  and  Anson  and  Richmond,  in  North  Carolina,  contribute  largely  to 
the  freight  on  this  river,  which  is  navigated  by  light-draught  steamers;  the  towns  of 
Cheraw,  Darlington,  and  Bennettsville  shipping  by  it  about  2,000  bales  of  cotton,  the 
same  quantity  of  naval  stores,  and  large  amounts  of  timbe*-.  About  10  miles  above 
Smith's  mill  it  receives  the  waters  of  Lynch's  Creek,  from  which  are  shipped  20,000  or 
30,000  bales  of  cotton,  and  20,000,000  or  30,000.000  feet  of  timber. 

Tributary  to  Lynch's  Creek  the  counties  of  Williamsburg,  Marion,  Darlington,  Sum- 
ter, Kershaw,  Chesterfield,  and  Lancaster.  At  Pine  Bluff  the  Pee  Dee  receives  the 
waters  of  Little  Pee  Dee,  from  which  are  also  shipped  large  amounts  of  cotton,  naval 
stores,  and  timber.  And  there  are  tributary  to  this  stream  the  counties  of  Horry, 
Marion,  in  South  Carolina,  Robeson,  Columbus,  and  Richmond,  in  North  Carolina. 

3.  Black  River.  On  this  river  the.  shipping  Point  is  Potato  FViTy,  from  whence  are 
shipped  about  1,000  bales  of  cotton,  l,0(i0,000  feet  himlxT,  2,000.000  shingles.  The  next 
is  Harper's  Landing;  from  this  point  are  )ihipped  about  1,000,000  feet  of  lumber,  10,000 
barrels  of  naval  stores,  and  about  800  bales  of  cotton.  This  is  the  head  of  steamboat 
navigation ;  this  river  has  tributary  to  it  part  of  the  counties  of  Georgetown,  Will- 
iamsburg, Clarendon,  and  Sumter,  and  has  tributary  to  it  Mingo  Creek,  from  which 
are  shipped  20,000  barrels  of  naval  stores  and  about  5,000  bales  of  cotton.  On  this 
stream  are  located  the  villages  of  Potato  Ferry,  Harper's,  Kingstree,  and  Manning. 

4.  The  Sampit.  On  this  stream  is  located  the  town  of  Georgetown,  at  its  confluence 
with  Winyah  Bay,  and,  10  miles  above  Georgetown,  Sampit  Bridge.  The  shipments 
from  Georgetown  include  those  of  the  Sampit. 

5.  The  San  tee  and  tributaries.  On  this  river  and  it«  tributaries  are  located  Gour- 
dins,  Rice  Blufi",  Camden,  Columbia,  Edgefield,  York,  Lancaster,  and  several  smaller 
towns.  It  has  tributary  to  its  waters  the  larger  parts  of  the  counties  of  Georgetown, 
Charleston,  Orangeburg,  Lexington,  Richmond,  Fairfield,  Newberry,  Lawrence,  Ches- 
ter, Anson,  Spartanburg,  Anderson,  Pickens,  and  Greenville.  And,  on  the  other  side, 
York.  Lancaster,  Chester,  Fairfield,  Kershaw,  Richmond,  Clarendon,  Sumter,  Will- 
iamsburg ;  in  fact,  three-quarters  of  the  State  of  South  Carolina  and  several  counties 
of  North  Carolina  are  tributary  to  this  river.  It  is  navigable  for  light-draught  steam- 
ers from  the  sea  to  Camden,  on  the  Wateree  River,  and  to  Columbia,  on  the  Cougaree, 
distance  about  150  miles  from  its  mouth,  and  the  Pee  Dec  is  navigable  from  the  sea  to 
Cheraw,  a  distance  of  about  160  miles.  Black  River  from  the  sea  to  Potato  Ferry, 
about  60  miles. 

Interrogation  2  is  answered  in  the  foregoing. 

3d  interrogatory.  There  are  5  steamboats  navigating  the  Waccamaw,  all  light- 
draught  ;  averagein  tonnage  not  more  than  100.  There  are  7  navigating  the  Pee  Dee^ 
all  light-draught,  averaging  about  250  tons.  On  Black  River  there  are  5  steamboats, 
all  light-draught,  averaging  about  lOOtons.     On  the  Santee  River  4,  averaging  250  tons. 

4th  interrogatory.  In  lumber  the  number  of  cargoes  shipped  from  and  through 
Georgetown  is  about  170 ;  the  average  tonnage  of  the  vessels  is  225  tons,  making  a 
total  of  38,200  tons,  and  a  total  shipment  of  29,000,000  feet ;  total  value  of  which  is 
abont  $464,000. 

The  number  of  shingles  shipped  is  about  10,000,000 ;  value  |99,000.  The  number  of 
vessels  to  transport  them  is  about  33,  averaging  about  200  tons  each,  making  a  total 
tonnage  of  6,600  tons. 

The  amount  of  steam  tonnage  entering  this  port  annually  is  about  54,000;  average 
size  of  the  vessels,  300  tons  ;  average  number  of  trips,  175 ;  average  value  of  inward 
cargo  per  trip,  consisting  of  general  merchandise,  $20,000. 

Outward  cargo,  consisting  of  cotton,  rice,  and  naval  stores,  about  $22,000;  the 
number  of  bales  of  cotton  shipped  per  steamer  from  this  port,  about  50,000 ;  of  naval 
st4>res,  about  70,000  barrels;  of  rice,  12,000  tierces.  The  number  of  vessels  engaged 
in  the  naval  stores  and  general  merchandise  trade  between  this  and  New  York  is  10 ; 
average  number  of  trips  they  make,  95;  average  tonnage  of  each,  450  tons;  average 
value  of  inward  cargo  per  trip,  $30,000  ;  average  value  of  outward  cargo  per  trip, 
$22,000;  of  com  vessels  there  are  about  40;  their  average  cargoes  are  about  3,000 
bushels ;  average  value,  $2,000 ;  average  tonnage,  about  90  to  each. 

Interrogatory  the  5th  is  answered  in  the  previous  one. 

6th  interrogatory.  The  general  business  of  Georgetown  is  that  of  importing  supplies 
for  the  planters  in  the  region ;  of  shipping  rice,  cotton,  and  naval  stores,  of  manufact- 
uring and  shipping  lumber  and  shingles.  Its  total  exports  are  about  4,500,000,  and 
its  imports  of  general  merchandise  are  nearly  the  same. 

7th  interrogatory.  The  schooners  trading  between  Georgetown  and  New  York  as 
regular  liners  average  in  capacity  450  tons;  indraught,  11  feet  6  inches ;  and  they 
average  10  trips  per  year ;  average  value  of  each,  about  $20,000.    There  are  10  of  them. 
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The  yeseels  carrying  lumber  are  transient  vesBels,  and  of  about  the  same  average 
capacity,  depth,  and  value. 

8th  interrogatory.  A  railroad  will  be  built  from  Georgetown  to  Lane's  depot  within 
twelve  months,  connecting  with  the  South  Carolina  Central ;  this  is  certain. 

The  business  of  the  town  in  exports  is  increasing  annually.    There  are  in  this 
harbor  6  steam-tuCT ;  average  tonnage,  about  40  tons. 

Hoping  you  will  find  these  answers  full  and  satisfactory,  I  am,  dear  sir, 
Yours,  respectfully, 

David  'Kislby. 

Chari^s  M.  Teates,'  Esq. 


I  27. 
EXAMINATION   OF    OREGON  INLET,   DARE   COUNTY,   NORTH  CAROLINA. 

United  States  Engineer  Office, 

Norfolk^  Va.j  June  29,  1882. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
examination  of  Oregon  Inlet,  with  which  I  was  charged  by  Special  Orders 
No.  120,  dated  Washington,  Adjutant-General's  Office,  May  26,  1881. 

A  preliminary  personal  examination  was  made  by  me  on  June  22,  with 
a  view  to  a  further  instrumental  survey,  if  it  was  considered  desirable 
and  the  funds  available  would  permit  it. 

Oregon  Inlet  connects  the  ocean  with  the  waters  of  Pamlico  Sound 
to  the  eastward  of  the  southern  end  of  Roanoke  Island.  In  its  present 
condition  it  allows  vessels  drawing  9  feet  to  enter  at  low-water,  and 
those  drawing  11  feet  at  high-water.  The  entrance  is  well  marked  by 
the  breakers  on  the  bar  and  the  beach  when  a  moderate  sea  prevails, 
and  one  properly-located  buoy  would  make  it  clear  at  most  states  of 
wind  and  sea.  The  width  of  channel  between  the  breakers  is  about  500 
yards.  The  channel  at  this  time  skirts  the  southern  point  of  the  inlet, 
following  a  line  parallel  to  the  beach,  and  enters  the  deep  water  in  a 
direction  nearly  southeast,  a  little  to  the  south  of  the  life-saving  station, 
which  is  Tery  near  the  site  of  the  old  light-house  which  formerly  stood 
to  the  south  of  the  inlet. 

After  entering  the  inlet  a  vessel  strikes  the  Old-house  Channel,  which 
for  about  a  mile  carries  more  water  than  there  is  on  the  bar,  and  which 
luSbrds  a  harbor  of  limited  extent  to  vessels  which  may  lie  in  it. 

At  the  inner  end  of  the  Old-house  Ghannel  lies  the  Bulkhead  Shoal, 
over  which  there  is  only  about  5  feet  of  water,  and  the  channel  through 
this  "bulkhead^'  or  "  swash"  is  extremely  crooked.  The  bottom  within, 
without,  and  through  the  inlet  is  composed  of  shifting  sands,  which  move 
continually  under  the  action  of  waves  and  currents,  so  that  the  resident 
fishermen  are  unable  to  work  a  boat  drawing  4  feet  across  the  Bulkhead 
without  constant  sounding  and  kedging  to  find  and  follow  the  turns  in 
the  channel. 

The  channel  over  the  outer  bar  is  more  constant  in  its  character,  but 
is  liable  to  change  in  depth  and  direction  at  any  storm.  The  local  pilot 
informs  me  that  at  one  time  last  winter  there  was  a  depth  of  14  feet  at 
low-water  for  some  time. 

The  latest  available  Coast  Survey  chart  shows  the  condition  of  the 
inlet  in  1873,  at  which  date  the  channel  skirted  the  northern  point  and 
opened  almost  due  north,  with  a  least  depth  on  the  bar  of  6^  feet.  An 
old  steamboat  boiler  which  remains  firom  a  wreck  in  or  near  this  old 
channel  is  now  about  one-third  of  a  mile  to  the  north  of  the  present 
channel. 
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The  extremely  unstable  nature  of  the  bar,  and  the  great  extent,  very 
small  depth,  and  constant  shifting  of  the  shoals  within  would  render 
any  attempt  at  improvement  at  a  small  expense  entirely  futile,  and 
would  cause  any  improvement  promising  permanence  to  be  enormously 
expensive. 

'So  instrumental  survey  of  any  value  could  be  executed  with  the  lim- 
ited amount  of  money  available. 

I  remain,  general,  very  resi>ectfully,  your  obedient  servant, 

Jas.  Mebgub, 
Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  B.  -4.. 
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IMPROVEMENT  OF  THE  RIVERS  AND  HARBORS  ON  THE  COAST  OF  SOUTH 
CAROLINA,  GEORGIA,  AND  THE  ATLANTIC  COAST  OF  FLORIDA. 


REPORT  OF  LIEUTENANT-COLONEL  Q.  A,  OTLLMORE,  CORPS  OF  ENGI- 
NEERS, BVT.  MAJ.  GEN,  U.  8.  A,,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL 
YEAR  ENDING  JUNE  30,  1882,  WITH  OTHER  DOCUMENTS  RELATING  TO- 
THE  WORKS. 

IMPROVEMENTS. 


1.  Charleaton  Harbor,  South  Carolina. 

2.  Ashley  River,  South  Carolina. 

3.  Wappoo  Cnt,  Sonth  Carolina. 

4.  Savannah  River  and  Harbor,  Georgia. 

5.  Savannah  River,  Georgia. 

6.  Savannah  River  above  Augusta,  Ga. 

7.  Altamaha  River,  Georgia. 

8.  BnmswicK  Harbor,  Georgia. 


9.  Entrance  to  Cumberland  Sound,  Geor- 
Kia  and  Florida. 

10.  Saint  John's  River,  Florida. 

11.  Volusia  Bar,  Florida. 

12.  Saint  Augustine  Creek  (Thuuderboltr 

River),  Georgia. 

13.  Inside  passage  between  Fernandina 

and  Saint  John's  River,  Florida. 


EXAMINATIONS  AND  SURVEYS. 


14.  For  the  opening  of  steamboat  commu- 
nication from  the  Saint  John's  River, 
Florida,  by  way  of  Topokalija  Lake 
to  Charlotte  Harbor  or  Pease  Creek. 


15.  Indian  River,  Florida,  at  the  north 
end,  with  a  view  of  opening  a  pas- 
sage  into  the  lagoon  one-half  mile 
east. 


United  States  Engineer  Office, 

New  York^  July  29, 1882. 
Genbral:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
npon  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30, 1882. 

Very  respectfully,  your  obedient  servant, 

Q.  A.   GlLLMORE, 

Ideutenant'Colonel  of  Egnineers^ 

Bvt  Maj.  Oen.j  U.  8.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A. 


IMPROVEMENT  OF  THE  HARBOR  OF  CHARLESTON,  SOUTH  CAROLINA. 

During  the  fiscal  year  ending  June  30, 1882,  operations  for  improving 
the  entrance  into  Charleston  Harbor,  South  Carolina,  were  carried  on 
in  conformity  to  the  plan  submitted  in  my  communication  to  the  Chief 
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of  Engineers,  dated  March  9, 1878,  and  printed  in  Appendix  H  of  the 
Annual  Eeport  of  the  Chief  of  Engineers,  1878. 

By  this  project  it  is  designed  to  establish  and  maintain,  by  means  of 
two  jetties,  a  low- water  channel  of  not  less  than  21  feet  depth  across 
the  bar,  upon  which  the  greatest  available  depth  has  heretofore  been 
only  llj  feet.    The  estimated  cost  of  the  project  was  $1,800,000. 

Previous  to  the  spring  of  1878  there  had  been  expended  by  the  gen- 
eral government  in  the  improvement  of  the  ship-channels  in  Charles- 
ton Harbor,  subsequent  to  the  close  of  the  civil  war  (from  1871  to  1878), 
the  sum  of  $93,700  in  taking  up  the  wrecks  of  fourteen  iron-clad  and 
wooden  vessels  sunk  during  the  war,  and  in  removing  a  portion  of  the 
Bowman  jetty  projecting  into  Beach  Channel. 

RECAPIl'ULATIONS  OF   OPERATIONS  PREVIOUS  TO  JUNE  30,  1881. 

North  jetty. — The  work  of  constructing  this  jetty  was  begun  in  Decem- 
ber, 1878.  On  June  30,  1881,  the  seaward  end  of  the  bottom  course  of 
the  work  was  at  a  distance  of  12,042  feet  from  the  starting  point  on  the 
fihore  of  Sullivan's  Island,  measured  along  the  axis  of  the  work. 

The  widths  of  this  bottom  course  varied  from  43  feet  at  the  shore  to 
118  feet  at  the  sea  end,  and  in  height  from  2f  to  4  feet,  composed  of  a 
log  and  brush  mattress,  overlaid  with  riprap  stone.  A  second  course  of 
mattresses,  varying  from  66  feet  to  81  feet  in  width,  was  laid  over  the 
bottom  course  for  a  length  of  1,648  feet  from  a  point  about  7,600  feet 
from  Sullivan's  Island  seaward,  the  height  of  this  portion  of  the  jetty 
being  thereby  increased  to  from  5^  to  6  feet.  The  gap  previously  left 
on  Drunken  Dick  Shoal  was  closed  by  a  foundation  course  of  1,663  feet 
in  length,  64  feet  in  width,  and  from  3|  to  4  feet  in  height.  South  of 
that  shoal  the  jetty  was  raised  by  distributing  riprap  stone  over  it.  In 
some  places  the  height  thus  attained  was  from  13  to  14  feet  from  the 
bottom. 

Up  to  June  30, 1881,  the  aggregate  amount  of  riprap  stone  placed  on 
this  jetty  was  65,514^  cubic  yards,  and  the  mattress  work  of  an  average 
thickness  of  18  inches,  composed  of  logs  and  brush,  amounted  to  111,763 
square  yards. 

South  jetty, — The  laying  of  the  foundation  course  of  the  south  jetty 
was  commenced  in  April,  1880.  On  June  30, 1881,  its  seaward  end  had 
rea<5hed  a  distance  of  6,913  feet  from  the  starting  point  on  Morris  Isl- 
and. It  had  then  crossed  the  main  ship-channel,  where  the  greatest 
depth  was  39feet  at  mean  low-water.  The  width  of  the  mattresses  varied 
from  42  feet  to  112  feet,  and  the  aggregate  thickness  of  mattresses  and 
stone  was  about  2 J  feet.  The  total  quantity  of  riprap  stone  placed  on 
this  work  from  the  beginning  of  operations  to  June  30,  1881,  amounted 
to  15,134  cubic  yards,  all  of  which  was  supplied  as  a  component  part 
of  the  apron  foundation.  The  mattress  work  of  logs  and  brush  used 
for  the  foundation  amounted  to  45,731  square  yards,  18  inches  thick. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

On  July  1,  1881,  the  sura  of  $279,340.45  was  available  for  prosecuting 
the  work. 

The  operations  consisted  essentially  in  continuing  the  work  of  ex- 
tending the  foundation  courses  of  the  north  and  south  jetties,  and  in- 
oreasing  their  height,  and  in  constructing  a  spur-jetty  for  the  protec- 
tion of  the  sea-shore  of  Sullivan's  Island.  A  considerable  amount  of 
field-work  was  done,  including  a  thorough  survey  of  the  inner  and  outer 
harbors  and  the  bar 
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The  larger  portion  of  the  work  on  the  north  and  south  jetties  during 
the  fiscal  year  just  closed  was  executed  under  the  contract  entered  into 
with  Mr.  E.  T.  Bangs  on  June  11, 1881,  anil  referred  to  in  my  last  annual 
report.  By  a  supplementary  agreement  with  the  same  party,  dated  July 
1, 1881,  he  was  to  furnish  and  place  upon  the  log  mattresses  live  hard- 
wood brush  at  the  rate  of  17  cents  per  square  yard,  6  inches  thick  in  the 
finished  work. 

The  contract  made  on  August  7, 1880,  with  Mr.  F.  P.  Murphy,  for 
famishing  and  putting  in  the  work  20,000  cubic  yards  of  riprap  stone, 
at  the  price  of  $2.80  per  cubic  yard,  was  annulled  under  authority  of  the 
department  on  April  11,  1881.  Arrangements  were  made  with  Mr. 
Murphy's  bondsmen  by  which  the  balance  of  the  stone  required  under 
this  contract  was  procured  in  open  market  at  $2.80  per  cubic  yard  in 
the  work. 

The  contract  for  work  on  the  Charleston  jetties,  made  with  Mr.  K.  A. 
Devereux  on  November  6,  1880,  was  also  annulled  by  authority  of  the 
Chief  of  Engineers  on  August  4, 1881.  He  had  failed  to  perform  any- 
thing whatever  toward  executing  his  contract. 

It  had  been  anticipated  that  such  a  measure  would  become  necessary, 
and  the  specifications  for  work  under  the  appropriation  of  March  3, 1881, 
had  been  drawn  up  so  as  to  provide  for  the  expenditure  of  that  appro- 
priation, and  in  the  event  of  Devereux's  failure,  for  the  amount  set  apart 
for  his  contract  also. 

On  my  recommendation,  the  Chief  of  Engineers  authorized  the  work 
embraced  in  the  Devereux  contract  to  be  included  in  the  contract  with 
E.  T.  Bangs  of  June  11, 1881. 

North  jetty, — The  work  of  extending  this  jetty  seaward  was  continued 
in  the  same  direction  adopted  in  December,  1880,  or  upon  a  straight  line 
bearing  south  58  degrees  east.  On  June  30,  1882,  the  seaward  end  of 
the  jetty  had  reach^  a  point  14,361  feet  distant  from  the  shore  of  Sulli- 
van's Island,  measured  along  the  axis  of  the  work,  and  about  1,000  feet 
inside  the  18-foot  curve  of  low- water  depths  on  the  outer  slope  of  the 
bar.  Where  the  mats  were  laid  during  the  year  the  low- water  depths 
ranged  from  13.6  to  17  feet ;  at  the  present  terminal  point  of  the  jetty 
the  depth  is  from  13  to  14  feet  at  mean  low-water.  The  work  along  the 
whole  distance  is  continuous  and  of  the  full  width,  although  it  has  not 
yet  been  carried  to  the  required  height. 

The  total  length  of  extension  during  the  last  fiscal  year  amounted  to 
2,319  feet.  The  width  of  the  mattresses  was  uniformly  118  feet.  The 
quantity  of  log  and  brush  mattress  18  inches  thick  laid  in  that  time 
amounted  to  32,314  square  yards. 

The  crest  of  the  work  rises  from  2^  to  4  feet  above  the  original  bottom. 

During  the  same  period  28,387  cubic  yards  of  riprap  stone  were  depos- 
ited upon  the  north  jetty. 

The  aggregate  amount  of  stone  placed  on  the  north  jetty  from  the  first 
beginning  of  operations,  in  iJecember,  1878,  to  June  30,  1882,  is  93,902 
cubic  yards,  or  about  113,200  gross  tons;  and  the  quantity  of  log  and 
brush  mattress  work  18  inches  thick  amounts  to  144,077  square  yards. 

South  jetty. — The  apron  foundation  of  this  work  was  continued  on  the 
straight  course  bearing  south  87  degrees  east,  adopted  at  the  beginning 
until  theend  of  February,  1882,  when  the  jett  yhad  reached  a  point  8,660? 
feet  from  the  shore  of  Morris  Island.  It  was  then  deemed  advisable  to 
change  the  direction,  and  it  is  proposed  that  the  outer  portion  of  the 
south  jetty,  which  will  rest  upon  the  crest  and  the  outer  slope  of  the  bar, 
shall  be  straight  and  parallel  to  the  seaward  portion  of  the  north  jetty, 
and  at  a  distance  from  the  latter  of  about  2,900  feet.    This  part  of 
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the  south  jetty  will  therefore  have  a  bearing  of  south  58  degrees  east  j 
and  it  was  decided  to  join  it  to  the  straight  portion  already  laid  by  a 
circular  arc  struck  with  a  radius  of  about  IJ  statute  miles. 

On  this  arc,  or  rather  on  chords  of  the  arc  of  about  400  feet  lengthy 
the  bottom  course  of  the  south  jetty  was  continued  through  the  months* 
of  March  and  April,  1882,  when  operations  were  suspended,  funds  hav^ 
ing  been  exhausted. 

A  modification  in  the  method  of  laying  the  bottom  course  of  the  south 
jetty  was  introduced  January  1, 1882.  It  was  judged  that  the  mattresses 
would  lie  better  if  each  one  lapped  from  10  to  20  feet  over  the  one  pre- 
ceding it.  The  logs  will  probably  break  from  the  binding-poles  and 
firmly  rest  on  the  ground  when  the  riprap  stone  is  thrown  upon  them. 
Additional  height  of  the  bottom  course  is  obtained  thereby,  spaces  be- 
tween mats  are  obviated,  and  the  loss  of  stone  is  in  great  measure 
prevented.  Since  the  beginning  of  the  year  1882  the  mattresses  have, 
therefore,  been  laid  with  laps  averaging  about  12^  feet,  in  some  cases 
exceeding  20  feet. 

Towards  the  close  of  the  year  1881  it  was  observed  that  a  strong  cur- 
rent set  across  the  jetty  near  its  outer  end,  and  it  was  apprehended  that 
in  extending  the  work  that  current  would  cause  scour  or  under-cutting* 
To  guard  against  this  danger  it  was  decided,  in  further  extending  the 
work,  to  make  every  third  mat  of  the  foundation  course  130  feet  wide^ 
the  other  mats  having  widths  of  from  99  to  108  feet.  The  projecting  por- 
tion of  the  wider  mat  was  intended  to  act  a«  a  short  spur  on  either  side 
of  the  jetty.  The  width  of  130  feet  was  adopted  because  it  was  found 
that  mattresses  of  greater  dimensions  were  difilcult  to  handle  in  the 
strong  current  and  heavy  sea  which  frequently  prevailed  where  work 
was  in  progress.  Further  precautionary  measures  may  have  to  be  taken 
to  counteract  the  scouring  effects  of  the  currents  on  the  site  of  the  jetty. 
The  mats  of  130  feet  width  were  first  laid  during  the  month  of  January, 
1882,  and  they  were  continued  until  work  was  suspended,  in  April.  The 
total  length  of  apron  foundation  by  which  the  south  jetty  was  extended 
during  the  fiscal  year  was  3,209  feet.  The  aggregate  thickness  of  the 
work  when  laid  was  from  3  to  7  feet,  but  at  a  few  places  it  has  settled, 
and  the  crest  of  the  apron  actually  rises  above  the  original  surface  of 
the  ground  from  1  to  7  feet. 

On  June  30, 1882,  the  seaward  end  of  the  work  was  10,122  feet  from 
the  shore  of  Morris  Island,  measured  along  the  axis  of  the  work,  and 
about  IJ  mile  within  the  outer  18-feet  curve  of  the  bar.  The  deep-water 
pocket,  with  depths  of  about  25  feet,  east  of  the  main  ship-channel,  was 
crossed  by  the  bottom  course  during  the  year.  The  work  last  placed  is 
now  fairly  on  the  inner  slope  of  the  bar,  in  depths  of  16  or  17  feet  at 
mean  low-water. 

The  widths  of  the  log  and  brush  mattresses  ranged  from  99  to  108 
feet,  with  spur  mattresses  of  130  feet  width,  as  just  stated,  and  the 
quantity  laid  amounted  to  52,163  square  yards,  with  an  average  thick- 
ness of  18  inches.  The  aggregate  thickness  or  height  of  the  work, 
logs,  brush,  and  stone,  varied  from  3  to  6  feet. 

The  mats  were  loaded  with  23,030  cubic  yards  of  stone.  The  aggre- 
gate amount  of  riprap  stone  deposited  on  the  south  jetty  from  the  be- 
ginning of  operations,  in  April,  1880,  is  38,164  cubic  yards,  or  about 
46,000  gross  tons,  and  the  quantity  of  mattress  work  averaging  18 
inches  in  thickness  amounts  to  97,894  square  yards. 
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SPUR  JETTY  ON  SULLIVAN'S  ISLAjnD. 

The  sea-shores  of  both  Sullivan's  and  Morris  islands  have  been  wash- 
ing away  for  some  time,  and  it  was  deemed  advisable  to  provide  some 
means  of  protection.  On  my  recommendation,  the  Chief  of  Engineers, 
on  July  20, 1881,  authorized  the  construction  of  two  spnr-jetties  on  the 
south  beach  of  Sullivan's  Island,  and  of  three  or  four  similar  works  on 
the  seaward  shore  of  Moms  Island,  at  an  aggregate  cost  of  not  exceed- 
ing $10,000,  said  sum  to  be  charged  to  the  existing  appropriation  for 
improving  Charleston  Harbor. 

Kone  of  the  jetties  have  been  constructed  on  Morris  Island,  and  only 
one  on  Sullivan's  Island.  This  jetty  was  built  in  September,  1881.  It 
is  located  about  1,800  feet  east  of  Fort  Moultrie,  and  consists  of  log 
mattresses,  overlaid  with  broken  stone. 

The  width  of  the  jetty  is  30  feet,  its  length  288  feet.  It  contains  960 
square  yards  of  mattresses  and  366.5  cubic  yards  of  riprap  stone. 

A  similar  spur-jetty  had  been  laid  on  the  same  beach  and  for  the 
same  purpose  in  December,  1880,  under  a  special  appropriation.  It  is 
located  about  3,100  feet  to  the  eastward  of  Fort  Moultrie.  A  report  of 
this  work  is  contained  in  Appendix  J  2  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1881. 

THE  CONDITION  OF  THE  WOEK. 

Soundings  recently  taken  over  the  north  jetty  show  that  no  further 
settlement  of  consequence  has  occurred  in  Beach  Channel  between  the 
shore  of  Sullivan's  Island  and  Drunken  Dick  Shoal.  At  some  points 
on  that  portion  of  the  foundation  course  laid  during  the  past  fiscal  year 
some  settling  has  been  noted,  amounting  to  from  12  to  21  inches. 

On  that  portion  of  the  apron  of  the  south  jetty  laid  previous  to  June 
50, 1881,  some  slight  settling  has  apparently  taken  place  at  a  few  points. 
In  the  deep  water  of  the  main  channel,  between  the  eastern  and  West- 
ern 21-foot  curves,  a  gradual  accumulation  of  sand  on  top  of  the  rip- 
rap stone  covering  the  mattresses  seems  to  be  in  progress.  The  origi- 
nal aggregate  thickness  or  height  of  the  work,  allowing  for  irregu- 
larities in  depositing  the  stone,  did  not  probably  exceed  here  about  4 
feet.  Recent  soundings  indicate  a  thickness  or  height  above  the  origi- 
nal bottom  of  from  4  to  9  feet.  A  similar  process  of  aecumulation  was 
also  noticed  at  the  sea  end  of  the  south  jetty.  In  November,  1881, 
when  work  was  resumed  there,  it  was  difficult  to  find  it,  as  it  was  en- 
tirely covered  with  sand. 

At  some  points  on  the  section  laid  during  the  past  fiscal  year  settling 
to  the  amount  of  12  to  20  inches  is  observed,  especially  near  the  outer 
end.  The  necessity  of  pushing  this  work  rapidly  forward,  giving  the 
base  ample  width  and  counteracting  the  effects  of  parallel  scouring 
currents  by  spurs  of  sufficient  length,  seems  to  be  obvious. 

The  original  area  of  the  water-way  over  the  site  of  the  north  jetty  as 
far  as  it  is  built  was  about  169,000  square  feet  at  low-water  and  242,500 
square  feet  at  high-water.  By  the  constructing  of  the  jetty  these  areas 
have  been  diminished  to  109,400  square  feet  at  low-water  and  182,800 
square  feet  at  high- water.  The  original  areas  have  been,  consequently, 
reduced  by  35.27  per  cent,  and  24.62  per  cent.,  respectively. 

The  original  areas  of  the  water-way  over  the  site  of  the  south  jetty 
were  176,600  square  feet  at  low-water,  and  227,600  square  feet  at  high- 
water,  which  have  been  reduced  to  142,500  square  feet,  or  80.7  per  cent., 
at  low -water,  and  to  193,500  square  feet,  or  86  per  cent.,  at  high-water. 
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REMARKS  ON  THE   CONDITION   OP   THE   INNER  AND   OUTER  HARBOR* 

The  surveys  made  by  Captain  Greene  towards  the  close  of  the  last 
fiscal  year  have  furnished  means  for  comparing  the  present  conditioQ 
of  the  harbor  of  Charleston  with  its  condition  some  fifteen  or  twenty 
years  ago. 

INNER  HARBOR. 

The  shoal  extending  from  Fort  Johnson  to  Fort  Sumter  has  increased* 
There  are  indications  that  in  the  course  of  time  the  whole  space  occu- 
pied by  the  shoal  will  become  dry  land. 

A  decided  shoaling  process  is  going  on  in  Hog  Island  Channel,  be- 
tween Hog  Island  and  Shute's  Folly  Island.  Folly  Island  Channel,  just 
south  of  Castle  Pinckney,  is  deepening,  as  well  as  the  main  or  south 
channel,  between  the  shoal  known  as  ''Middle  Ground''  and  James 
Island. 

'Sone  of  these  changes  affect  the  generally  excellent  capacities  of  the 
inner  harbor. 

OUTER  HARBOR  AND  BAR. 

Some  noteworthy  changes  have  been  observed  during  the  last  fiscal 
year  in  the  outer  harbor  and  on  the  bar. 

The  shoal  east  of  Fort  Sumter  has  extended  eastward  about  '600  leet 
and  southward  about  1,000  feet. 

The  northern  end  of  Morris  Island,  or  Cumming's  Point,  has  been 
washed  off  to  the  extent  pf  about  300  feet. 

The  shallow  space  between  Morris  Island  and  the  main  channel  has 
deepened.  The  high-water  line  has  receded  some  600  feet  upon  the 
island,  in  consequence  of  which  the  latter  is  now  overflowed  during  high  - 
tides  at  some  places.  The  heavy  gale  of  August  27, 1881,  when  the 
water  stood  3  or  4  feet  deep  on  the  parade  of  Fort  Sumter,  was  the  prin- 
cipal cause  of  these  changes.  The  material  carried  away  from  the  beach 
of  Morris  Island,  and  eroded  from  the  shallow  space  between  that  island 
and  the  main  channel,  is  believed  to  have  assisted  in  extending  the 
shoal  at  Fort  Sumter, 

"So  material  change  has  been  observed  in  the  main  channel  itself 
abreast  of  Morris  Island. 

The  shoal  between  the  main  channel  and  swash  channel  is  reported 
to  have  diminished  in  area  and  increased  in  depth.  The  deepening 
observed  south  of  the  eastern  end  of  the  south  jetty,  between  June  and 
November,  1881,  before  any  work  had  been  done  there,  is  ascribed  to 
the  strong  currents  that  pass  around  the  jetty. 

Some  distance  south  of  the  north  jetty,  past  its  seaward  end,  a  marked 
increase  in  depth  has  taken  place.  The  material  composing  the  bar  is 
evidently  pushed  out  as  the  work  advances. 

The  shoals  in  the  vicinity  of  the  bell-buoy,  south  of  the  north  jetty, 
referred  to  in  my  annual  report  for  the  fiscal  year  ending  June  30, 
1881,  are  being  cut  away  at  their  upper  ends  and  advanced  seaward. 

The  movement  of  the  sand  so  far  is,  however,  quite  irregular,  and  ren- 
ders the  swash-channel  as  yet  undesirable  for  navigation.  Captain 
Greene  estimates  the  general  movement  of  sand,  between  the  north  and 
south  jetty,  at  300  feet  in  a  seaward  direction.  The  curves  of  depths 
have  moved  seaward  to  that  extent. 

While  the  north  jetty  will,  if  funds  are  provided,  soon  reach  the  full 
length  assigned   to  it,  and  will  only  require  additional  height  and 
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strength ening  of  body,  the  soath  jetty  is  still  much  too  short  and  toa 
low  to  produce,  in  conjunction  with  the  north  jetty,  any  decided  impres- 
sion upon  the  shoals  situated  between  the  two  works.  It  is  therefore 
of  importance  that  the  south  jetty  be  advanced  as  rapidly  as  possible* 
To  accelerate  this  action  upon  the  shoals,  and  to  promote  the  formation 
in  a  suitable  position,  of  the  new  ship-channel  between  the  parallel 
seaward  section  of  the  two  jetties,  it  is  presumed,  that  some  dredging 
will  be  necessary. 

In  a  letter  to  the  Chief  of  Engineers  dated  September  8, 1881, 1  stated 
that  the  United  States  dredging  steamer  Henry  Burden  can  aid  in  this- 
work,  but  that  her  capacity  is  too  limited  to  undertake  all  or  even  a  large 
part  of  it.  It  was  suggested  that  dredging  would  also  at  no  distant  date 
be  required  on  the  bar  at  the  entrance  to  Cumberland  Sound,  Georgia 
and  Florida,  and  on  the  bar  at  the  mouth  of  Saint  John's  River,  Florida* 
On  these  exposed  bars  dredging  operations  cannot  be  carried  on  by 
means  of  any  of  the  dredges  in  common  use  by  contractors.  It  was 
therefore  recommended  that  a  suitable  dredge  be  i>rocured  for  this  kind 
of  work,  and  that  the  cost  of  the  same  be  equally  divided  between 
Charleston  Harbor  and  the  two  other  entrances  just  named. 

This  plan  was  approved  by  department  letter  dated  September  29,. 
1881,  and  authority  was  given  to  expend  a  sum  not  exceeding  $50,000 
in  procuring  a  dredging  steamer. 

Private  parties,  understood  to  be  responsible,  offered  to  build  a  pow- 
erful dredging  steamer  fitted  for  work  on  ocean  bars  at  reasonable  prices^ 
provided  no  steps  were  taken  by  the  General  Government  towards  pro- 
viding such  an  outfit. 

This  was  agreed  to,  conditionally,  and  it  is  understood  that  the  con- 
struction of  the  boat  ^viIl  soon  be  commenced. 

OPERATIONS  CONTEMPLATED  DURINa  THE  FISCAL  YEAR  ENDING  JUNE 

30,  1883. 

With  the  funds  that  may  be  appropriated  by  Congress  during  the 
present  session  it  is  proposed  to  continue  operations  in  accordance  with 
the  existing  project  of  improvement. 

The  bulk  of  the  work  will  consist  in  extending  the  foundation  course 
of  the  south  jetty  seaward,  and  adding  to  its  height  at  suitable  places. 

The  north  jetty  will  also  be  extended,  raised,  and  strengthened. 

It  is  expected  that  the  south  jetty  will  be  advanced  far  enough  dur- 
ing the  year  to  justify  the  expenditure  of  a  part  of  the  appropriation 
in  dredging  on  the  bar.  If  deemed  necessary,  works  for  the  protection 
of  Morris  Island  wiU  be  executed.  Some  further  work  for  securing  the 
sea  shore  of  Sullivan's  Island  may  also  be  done. 

In  my  annual  rej)ort  for  the  fiscal  year  ending  June  30, 1881, 1  offered 
some  remarks  concerning  the  amount  of  commerce  interested  in  and  to  be 
benefited  by  the  completion  of  the  works  of  improvement  now  in  pro- 
gress at  the  harbor  of  Charleston. 

I  do  not  think  it  necessary  at  the  present  time  to  enter  again  into  this 
matter.  The  importance  of  Charleston  as  a  commercial  center  is  ad- 
mitted, and  the  necessity  of  providing,  at  the  expense  of  the  General 
Government,  a  deep  and  permanent  channel  of  entrance  to  its  fine  har- 
bor has  been  recognized  by  Congress  through  the  appropriations  made 
since  1878.  At  the  same  time  it  should  be  observed  that  the  works 
have  now  progressed  so  far  that  it  is  desirable  to  push  the  jetties  out  as 
rapidly  as  possible  to  the  full  length  that  may  be  required,  and  other- 
wise perfect  and  complete  them,  and  at  the  same  time  to  execute  a  con- 
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6iderabl6  amount  of  dredging,  in  order  that  the  deepening  of  the  bar, 
already  initiated,  may  be  controlled,  and,  as  far  as  practicable,  confined: 
to  the  proper  localities.  It  may  be  expected  that  the  currents  past  the 
seaward  end  of  the  south  jetty  will  become  more  rapid  and  produce  in- 
<jreased  scour  in  advance  of  the  work.  The  cost  of  construction  will 
be  greatly  augmented  thereby,  unless  rapid  progress  is  made  in  extend- 
ing that  jetty  across  the  bar  to  deep  water.  In  my  last  annual  report 
I  stated  that  an  appropriation  of  $750,000  could  be  profitably  expended 
in  the  fiscal  year  now  closed.  The  works  of  improvement  may  now  bo 
said  to  have  arrived  at  a  critical  period,  and  a  liberal  appropriation  for 
the  next  fiscal  year  will  insure  a  speedy  accomplishment  of  the  end  in 
view  at  less  cost  than  otherwise. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C,  at  the  port  of^ 
«ntry. 

Amount  of  duties  collected  in  1881,  |99,052.53. 

The  original  estimate  of  cost  is  considered  to  be  sufllcient  if  the  work 
can  be  completed  within  about  the  next  two  years. 

Since  the  plan  was  approved  and  adopted  the  following  appropria- 
tions have  been  made : 

By  act  of  Congress  approved  June  18,  1878. f200,.00O  I 

By  act  of  Congress  approved  March  3, 1879 200,000  ' 

By  act  of  Congress  approved  June  14,  1880 170,000 

By  act  of  Congress  approved  March  3,  1881 , 175,000 

745,000 

The  funds  available  for  operations  on  July  1, 1881,  were  entirely  ex- 
pended during  the  past  fiscal  year. 
The  following  drawings  and  papers  accompany  this  report : 

Sheet  1,  showing  the  site  of  the  two  jetties  and  recent  soundings. 

Sheet  2,  showing  longitudinal  section  and  diagram  of  widths  of  north  jetty  at  close 
of  fiscal  year. 

Sheet  3,  showing  longitudinal  section  and  diagram  of  widths  of  south  jetty  at  closo 
of  fiscal  year. 

Report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers. 

A  table  of  commercial  statistics  furnished  by  the  collector  of  the  port. 


Money  statement. 


\ 


July  1,  1881,  amount  available $279,340  45 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive 

ofoutstanding  liabilities  July  1,1881 $279,161  91 

July  1, 1882,  outstanding  liabilities 178  54 

279,340  45 

Amount  appropriated  by  act  passed  August  2,  1882 300, 000  00 

Amount  (estimated)  required  for  completion  of  existing  project 75^  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    75o,  000  00 


report  of  capt.  b.  d.  greene,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston,  8,  C,  July  1,  1882. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  the  progress  of  the 
work  for  the  improvement  of  the  entrance  to  Charleston  Harbor  for  the  fiscal  year 
onding  June  30, 1882 : 

This  work  has  been  carried  on  under  the  contract  made  just  before  the  beginning  of 
the  year.  It  has  been  prosecuted  with  such  energy  that  on  the  20th  of  April  the  money 
was  exhausted  and  work  was  suspended.  Nothing  further  can  be  done  until  a  new 
appropriation  is  made.  It  may  be  said  in  this  place  that  unless  larger  appropriations 
can  be  obtained  than  have  been  hitherto,  it  would  probably  be  better  to  suspend  the 
work  for  five  or  six  years  and  allow  the  money  to  accumulate  until  enough  is  on  hand 
to  complete  it.  It  is  evident  that  a  work  of  this  importance  in  a  commercial  seuise, 
and  of  this  magnitude  and  peculiar  difficulty  as  a  piece  of  construction,  should  be 
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% 
brongfat  to  completion  with  the  least  possible  delay.    To  this  end  appropriations  of 
$500,000  at  the  least  are  required  until  the  work  is  done. 

There  was  added  to  the  north  jetty  during  the  year  a  length  of  2.319  feet,  making  a 
total  length  of  14,361  feet.  This  extension  is  118  "feet  wide.  This  jetty  is  now  nearly 
out  to  18  feet  of  water,  and  a  further  extension  of  1,000  feet  will  bring  it  to  this  depth. 
The  south  jetty  was  extended  during  the  year  3,209  feet,  of  a  width  varying  from  85 
to  130  feet,  making  a  total  length  of  10,121  feet.  To  reach  18  feet  of  water  this  jetty 
will  have  to  be  carried  out  8,000  feet.  Its  present  length  takes  it  across  all  the  deep 
water,  and  it  has  now  reached  the  shoal  water  of  the  inner  slope  of  the  bar. 

In  December  a  slight  change  in  the  arrangement  of  the  mats  was  adopted,  consist- 
ins  in  lapping  them  instea<l  of  placing  them  adjacent,  or  as  near  as  miglit  be.  It  re- 
sults that  additional  height  is  given  as  the  jetty  advances  and  greater  security  against 
scour  between  the  mats. 

A  short  spur  jetty  was  built  upon  the  shore  of  Sullivan's  Island  for  the  protection 
of  the  beacn  and  shore-line  as  an  essential  feature  in  the  improvement  of  the  harbor 
and  channel. 

It  is  probable  that  at  least  one  other  jetty  will  be  required  for  this  same  purpose. 
At  the  same  time  it  cannot  be  said  that  there  is  any  danger  of  the  entire  destruction 
of  this  island,  or  even  of  Morris  Islaud.  More  than  a  hundred  years  ago  it  was  said, 
in  a  description  of  Charleston  Harbor — 

**  Of  Sullivan's  Island,  which  is  on  the  north  side  of  the  entrance  to  Charleston 
Harbor,  the  bay  on  the  west  side  has  so  encroached  ft  hough  most  defended,  it  being, 
on  the  contrary  side  to  the  ocean)  that  it  has  gained  in  three  years'  time  one-quarter 
of  a  mile,  laying  prostrate  and  swallowing  up  vast  pine  and  palmetto  trees.  By  such 
a  process,  with  the  assistance  of  a  few  hurricanes,  it  probably,  in  some  few  years, 
may  wash  away  the  whole  island,  which  is  about  6  miles  in  circumference." 

These  apprehensions  have  not  oeen  realized,  and  such  has  been  the  efiect  of  the 
jetties  built  for  the  protection  of  Fort  Moultrie  and  other  parts  of  the  shore,  that  it  is 
tolerably  certain  they  never  will  be. 

At  the  same  time  it  must  be  admitted  that  a  gale  of  unusual  severity  and  under 
favorable  conditions  will  always  do  great  damage  to  the  island  shore  and  property  in 
the  vicinity. 

The  advantage  gained  by  the  jettjps  is  in  accumulating  sand  which  may  resist  the 
sea  for  some  hours  until  the  storm  has  abated. 

One  of  the  severest  gales  ever  known  upon  this  coast  occurred  upon  the  27th  of 
Angnst,  1881.  In  a  few  hours  ithe  high- water  line  ttom  Fort  Moultrie  for  1  mile  to  the 
east  was  advanced  upon  the  shore  from  100  to  200  yards,  and  in  many  places  extended 
entirely  across  the  island.  In  such  times  jetties  furnished  protection  only  in  the  way 
indicated  above. 

The  sand-covering  upon  Morris  Island  was  partly  removed  in  this  gale  and  the  sea 
breaks  across  the  islana  in  several  places  at  high-tide.  It  is  possible  that  some  simple 
construction  should  be  resorted  to  to  collect  the  sand  again.  This  will  form  the  sub- 
ject of  a  special  report  if  the  necessity  becomes  imperative. 

Daring  the  year  a  map  of  the  inner  harbor  was  completed.  The  survey  from  which 
this  map  was  made  was  conducted  in  the  most  thorough  manner,  and  is  satisfactory 
in  several  ways. 

It  furnishes  a  starting  point  of  comparison  from  which  the  changes  that  may  take 
place  in  the  harbor  may  be  detected.  It  shows  that  the  principal  changes  in  the  last 
twenty  years  are  the  formation  and  extension  of  the  sand-bar  from  James  Island  to 
Fort  Sumter;  a  shoaling  of  the  Hog  Island  Channel  and  deepening  of  the  Folly  Isl- 
and Channel  and  South  Channel,  or  Main  Channel.  Aside  from  these,  comparative 
croes-sections  df  the  harbor  show  a  very  considerable  increased  area  of  water-way  in 
the  South  Channel  over  that  indicated  in  the  Coast  Survey  charts  of  the  harbor.  The 
l^arbor  may,  therefore,  be  said  to  retain  its  depth  and  convenience  as  the  site  of  a 
freat  commercial  i>ort.  The  three  changes  mentioned  above  are  not  in  any  sense  to 
be  regretted,  and  we  poav  look  to  the  day  when  the  shoal  between  James  Island  and 
Fort  Sumter  shall  be  redeemed  altoeetlier  from  the  sea,  when  Hog  Island  Channel 
eball  be  entirely  closed,  and  the  FoUy  Island  Channel  form  the  shortest  and  usual 
channel  for  steamships  which  are  bound  for  the  front  along  Cooper  River. 

With  the  extension  of  the  jetties  and  the  attainment  of  deep  water  at  the  entrance 
to  the  harbor  it  will  certainly  be  one  of  the  best  in  the  world. 

The  general  inspection  of  the  map  just  referred  to  shows  that  the  apprehensions 
that  have  been  felt  as  to  the  effect  of  the  material  thrown  into  the  rivers  above  the 
city  upon  the  depth  of  the  harbor  are  unfonnded.  Nor  do  I  believe  that  the  time  will 
ever  come  when  any  serious  injury  to  the  harbor  will  be  felt  therefrom. 

CHANGES  IN  THE  OUTER  HARBOR. 

A  comparison  of  the  maps  made  from  the  surveys  of  1881  and  1882  with  the  Coast 
Survey  eimrt  and  with  one  another  shows  very  considerable  changes  in  the  outer  harbor 
and  on  the  bar. 
72  E 
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Some  of  these  chaages  may  be  attributed  to  the  jetties  and  others  not.  Beginninff 
ivith  the  shoal  at  Fort  Sumter,  we  find  it  to  have  increased  in  size  and  to  have  extended 
to  the  southward  about  1,000  feet  and  to  the  eastward  500  feet. 

Cummings'  Point  has  cut  away  some  300  feet.  The  entire  area  between  the  main 
ship-channel  and  Morris  Island  has  deepened  considerably,  and  the  high- water  line 
has  advanced  across  Morris  Island  in  some  places ;  in  other  words,  the  sea  is  gradually 
encroaching  upon  Morris  Island.  The  material  removed  from  this  island  ana  the  area 
between  its  shore-line  and  the  18-foot  curves  has  been  carried  up  the  harbor  and 
added  to  the  shoal  at  Sumter. 

This  change  has  been  going  on  for  fifteen  years,  and  cannot  be  attributed  to  the 
jetties.  The  most  marked  effect  was  produced  by  the  gale  of  August,  ItiSl,  which 
advanced  the  12-foot  curves  towards  the  shore  some  500  feet,  and  advanced  the  high- 
water  line  nearly  as  much.  These  facts  point  to  the  necessity,  at  some  future  day,  of 
several  substantial  and  extensive  jetties  for  the  protection  of  the  shore-line  of  Morris 
Island. 

Most  of  these  jetties  will  be  required  to  the  southward  of  the  south  jett^.  The  main 
ship-channel  remains  unchanged  in  cross-section,  although  it  may  be  said  that  there 
is  a  s'ight  sboaliug  on  the  line  of  the  two  black  buoys  in  the  northeast  course  ent-er- 
ing  the  harbor.  The  shoal  separating  the  main  sfaipchaunel  and  the  entrance  to  the 
Swash  Channel  has  diminished  somewhat  in  area.  The  depth  of  water  upon  it  ha«  in- 
creased. This  effect  has  been  produced  upon  the  part  north  of  the  south  jetty  by  the 
extension  of  the  Fort  Sumter  shoal  to  the  eastward,  and  the  greater  change  in  the  por- 
tion south  of  the  jetty  has  been  caused  by  the  increased  current  around  the  end  or  the 
south  jetty,  as  it  was  left  upon  the  suspension  of  work  June  30, 1881. 

Coming  now  to  the  deep  pocket  which  forms  the  entrance  to  the  Swash  Channel, 
we  find  a  very  slight  change  at  the  upper  end.  In  some  places  there  are  indications 
of  shoaling  and  in  others  of  deepening  over  small  areas. 

These  chauges  are  slight,  however,  and  are  probably  due  to  the  action  of  the  north 
jetty  in  obstructing  the  current,  and  chiefly  to  the  Sumter  shoal,  which  has  forced  a 
Dody  of  water  out  towards  the  Swash  Channel,  and  thus  aids  the  achievement  of  the 
results  sought  in  the  building  of  the  jetties. 

Following  this  deep  pocket  down  as  far  as  the  jetty,  we  find  no  great  change  in  its 
section  until  we  pass  the  jetty,  when  there  is  a  marked  increase  in  sisse,  even  since 
last  year,  and  an  evident  advance  of  the  materia  lying  beyond  the  end  of  the  jetty,  as 
it  was  gradually  extended. 

The  western  extremity  of  shoal  B  has  been  very  considerably  cut  away  and  advanced 
to  the  seaward.  The  main  body  has  increased  somewhat  in  depth  and  shows  such 
changes  as  to  indicate  that  the  sand  is  moving  gradually  seaward.  Shoal  A  shews 
similar  indications.  Sand  has  lodged  in  detached  places  in  the  channel,  and  as  a  re- 
sult the  swash-channel  is  more  di£Bcnlt  of  navigation  than  last  year.  This  condition 
of  change  and  deterioration,  so  plainly  indicated  by  a  comparison  of  the  maps  this 
year  and  last,  may  be  expected  to  continue  another  year  and  until  the  south  jetty  is 
extended. 

The  general  advance  of  the  sand  included  between  the  jetties  seaward  may  be  said 
to  be  about  300  feet  during  the  year,  and  is  plainly  marked.  It  shows  that  there  is 
nothing  between  the  jetties  that  the  currrent  will  not  move. 

During  the  extension  of  the  south  jetty  across  the  deep  pocket,  the  strongest  current 
yet  encountered  was  met  with ;  the  bottom  is  hard  and  smooth  and  the  depth  very 
uniform. 

The  fdnnel-shape  of  this  pocket  is  the  cause  of  the  very  strong  current,  and  as  soon 
as  it  passes  the  extremity  of  shoal  B  it  is  dissipated  over  the  bar  and  has  produced  uo 
extended  effect. 

The  work  of  examiuation  and  survey  has  been  intrusted  to  Asflistant  Engineer  J. 
P.  Allen,  who  has  done  it  with  energy  and  intelligence.    The  supervision  of  the  con- 
struction has  been  directly  performed  by  T.  H.  Fisher  and  J.  L.  Frazer,  and  has  been 
attended  to  with  fidelity  and  good  judgment. 
Very  respectfully,  your  obedient  servant, 

Bekj.  D.  Greene, 
Captain  of  Efigineera, 

Lieut.  Col.  Q.  A.  Gillmore, 

Carps  of  EnffifieerBf  U,  S.  A. 


]2. 

IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 

On  July  1,  1881,  the  sum  of  $2,600  was  available  for  improving  Ash- 
ley Eiver,  South  Carolina,  being  the  aggregate  of  two  appropriations 
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made  for  this  work,  namely,  one  of  $1,000  made  by  act  approved  June 
14, 1880,  and  another  of  $1,500  made  by  act  approved  March  3,  1881. 
A  general  description  of  the  locality  was  given  in  my  Annual  Eeport 
for  the  year  1880. 
The  plan  of  improvement  recommended  comprised — 

1.  The  removal  of  a  shoal  or  bar  at  a  place  known  as  Accabbee,  be- 
tween 7  and  8  miles  above  Charleston  City,  where,  according  to  a  survey 
made  under  my  direction  in  June,  1873,  there  is  but  9  feet  of  water  at 
mean  low-tide,  while  the  channel  of  approach  to  it  from  below  is  only 
about  40  feet  in  width  between  the  lO-fbot  carves. 

2.  The  removal  of  a  shoal  at  a  point  below  the  Wando  Phosphate 
Works,  about  2  miles  above  Accabbee,  where  only  6  feet  of  water  was 
found  at  low-tide. 

It  was  proposed  to  lower  these  shoals  by  dredging  to  a  depth  of  from 
10  to  11  feet  at  mean  low-water,  requiring  the  removal  of  about  25,000 
cubic  yards  of  material.    The  cost  of  the  work  was  estimated  at  $5,000. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

On  November  26,  1881,  proposals  were  invited  for  the  removal  of 
10,000  cubic  yards,  more  or  less,  of  material  from  Ashley  Biver,  at  the 
point  known  as  the  crossing  at  the  Wando  works. 

Only  one  bid  was  received,  which  wa«  made  by  the  Charleston  Dredg- 
ing Company.  Their  terms  were  accepted  and  a  contract  was  concluded 
with  that  company  on  January  18, 1882,  at  the  price  of  17  cents  per 
cubic  yard. 

The  work  was  commenced  and  completed  in  February,  1882.  A  chan- 
nel of  about  100  feet  width  and  over  1,000  feet  in  length  was  cut  through 
the  shoal  separating  the  11-foot  curves  at  the  locality  indicated,  and  to 
a  depth  of  11  feet  at  mean  low-tide.  A  total  volume  of  13,558  cubic 
yards  of  material  was  removed. 

No  further  operations  were  carried  on,  the  funds  being  exhausted, 
and  no  work  can  be  done  during  the  fiscal  year  just  commenced,  unless 
further  appropriations  are  made  for  this  improvement. 

The  sum  of  $2,500  is  required  to  complete  the  work  of  improvement 
under  the  existing  plan. 

The  channel  near  the  Wando  works,  lately  excavated,  has  so  far 
remained  in  good  condition. 

It  is  not  at  all  certain,  however,  that,  after  completing  the  improve- 
ment, the  channels  obtained  by  dredging  through  the  shoals  will  pre- 
serve the  depths  thus  gained. 

Dredging  will  probably  have  to  be  repeated  occasionally.  To  render 
the  improvement  permanent  will  require  some  jetties  or  wing-dams 
placed  there  to  control  the  currents.  It  is  not  deemed  necessary  now 
to  submit  a  project  and  estimate  of  the  cost  of  works  for  permanently 
securing  a  minimum  low -water  depth  of  from  10  to  11  feet  at  the  shal- 
low places  in  Ashley  River. 

This  improvement  directly  aids  the  business  of  the  several  phosphate 
works  located  above  the  shoals  referred  to,  and  indirectly  benefits  the 
commerce  of  the  city  of  Charleston. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C.    Charleston  is  the 
nearest  port  of  entry. 
Amonnt  of  duties  collected  in  1K31,  $99,052.53. 

The  report  of  my  assistant,  Oapt.  B.  D.  Greene,  Corps  of  Engineers^ 
is  transmitted  herewith. 


Digitized  by  VjOOQ IC 


1140      REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

« 
Money  statement 

July  1,  1881,  amount  available $2,479  93 

July  1,  1882,  amount  exx^euded  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1881 2,394  86 

July  1, 1882,  amount  available 83  07 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    2, 500  00 


Abstract  of  proposals  for  dredging  in  Ashley  Biver.  South  Carolina,  opened  December  10, 

1881. 


Ifo. 

Bidder. 

Price 
peroublo              To  oommence— 
yard. 

To  complete— 

1 

Charleston  Dredging  Company 

1 
$0  17     On  or  before  January  15, 1882 

In  30  days. 

Abstract  of  contract  for  dredging  in  Ashley  Biver,  South  Carolina. 


Contractor. 


Charleston  Dredging  Company . 


TwtAAfnAn        Price    I 

triuJt  P«r  c«bic ,  To  commenoe—  To  complete— 

yard. 


I 
Jan.  18,  1882         $0  17  .  Feb.   1.    1882  ,  March  15, 1882. 


REPOBT  OF  CAPT.  B.  D.  OREBNE,  CORPS  OF  ENOUUCSBS. 

United  States  Engineer  Office, 

Charleston,  S.  C,  July  1,  1882. 
Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement 
of  Ashley  River,  South  Carolina,  for  the  fiscal  year  ending  June  30,  1882. 

Dredging  was  begun  upon  the  Ashley  River  at  the  Wando  Crossing  under  contract 
with  the  Charleston  Dredging  Company  on  the  1st  of  February,  and  was  completed 
during  the  month. 

A  channel  of  100  feet  in  width  and  12  feet  in  depth  at  low-water  was  opened 
through  the  bar,  and  has  eo  far  remained  in  ^ood  condition. 

It  cannot  be  expected,  however,  that  it  will  always  remain  so,  unless  some  Jetties 
or  dams  are  placed  there  to  control  the  current. 
Very  respectfully,  your  obedient  servant, 

Benj.  D.  Greene,    * 
Captain  of  Engineers, 
Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers, 


J  3. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 

By  the  river  and  harbor  act  approved  March  3, 1881,  the  sum  of 
$10,000  was  appropriated  for  improving  Wappoo  Cut,  South  Carolina. 
This  was  the  first  appropriation  ever  made  by  Cougress  for  this  work. 

Wappoo  Cut  is  a  narrow,  tortuous,  tidal  creek,  to  the  north  of  James 
Island,  South  Carolina,  connecting  Stono  and  Ashley  rivers.  An  ex- 
amination with  a  view  to  its  improvement  was  made  in  October,  1880, 
in  compliance  with  section  2  of  the  act  approved  June  14, 1880.  My 
report  on  this  examination  was  submitted  to  the  Chief  of  Engineers 
with  my  latter  dated  November  22, 1880. 
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The  project  of  improvement  recommended  contemplated  the  estab- 
lishment of  a  straighter  channel  of  6  feet  depth  and  90  feet  width  at 
mean  low- water,  at  an  estimated  cost  of  $34,000. 

The  work  has  not  yet  been  commenced. 

In  a  letter  to  the  Chief  of  Engineers,  dated  April  19,  1881,  it  was 
stated  that  if  it  was  thought  desirable  to  expend  the  sum  of  $10,000 
appropriated  by  act  of  March  3, 1881,  during  the  fiscal  year  beginning 
on  July  1, 1881,  work  should  be  commenced  at  the  Stono  end  of  Wap- 
poo  Cut  by  contract  or  by  hiring  a  dredge,  as  might  seem  best.  It  was 
suggested,  however,  that  so  little  could  be  accomplished  with  the  money 
appropriated,  and  the  work  done  would  be  so  wanting  in  permanency 
of  character,  that  it  might  be  best  to  wait  until  another  appropriation 
was  made. 

By  department  letter,  dated  May  27, 1881,  authority  was  given  to 
defer  the  execution  of  the  project  of  improvement  until  it  could  be  as- 
certained, by  a  further  examination,  whether  or  not  better  results  may 
be  obtained  by  postponing  operations  until  another  appropriation  was 
made. 

In  March,  1882,  an  opportunity  seemed  to  offer  for  expending  the 
amount  of  money  on  hand  in  dredging  at  the  shoalest  places  of  Wap- 
IKH)  Cut,  between  Stono  Eiver  and  the  large  bend,  situated  about  mid- 
way between  Ashley  and  Stono  rivers. 

tTnder  date  of  March  21, 1882,  proposals  were  invited  for  the  removal 
of  50,000  cubic  yards,  more  or  less,  of  material  from  Elliot's  Cut,  and 
that  portion  next  thereto,  for  a  distance  of  half  a  mile. 

Only  one  bid,  an  informal  one,  was  received  under  this  call.  It  was 
made  by  the  Charleston  Dredging  Company.  Their  offer  was  not  ac- 
cepted, as  the  price  named  for  doing  the  work  was  deemed  too  high, 
and  the  date  of  completing  it  too  uncertain  and  remote. 

It  was  considered  that  an  additioual  appropriation  would  soon  be 
made,  which,  with  the  sum  of  $10,000  already  available,  would  be  suffii- 
cient  inducement  to  competing  bidders,  and  more  favorable  terms  could 
probably  be  obtained. 

OPERATIONS    CONTEMPLATED    DURING  THE    PRESENT    FISCAL  YEAR. 

With  the  sum  of  810,000  available  July  1,  1882,  and  any  additional 
amount  that  may  be  appropriated,  it  is  proposed  to  improve  the  bar  at 
the  entrance  of  Wappoo  Cut  into  Ashley  Eiver  by  dredging  and  by 
building  a  jetty;  to  dredge  in  Elliot's  Cut  and  in  the  reach  leading  to 
it,  and  on  the  bar  at  the  outlet  into  Stono  Eiver ;  and  possibly,  if  the 
funds  on  hand  should  permit,  to  construct  a  jetty  at  the  Stono  entrance. 
The  work  will  be  done  by  contract,  or,  if  this  should  be  found  to  be  im- 
practicable, by  hiring  a  dredge  and  labor  and  buying  the  material  re- 
quired for  the  jetties  in  open  market. 

As  stated  in  my  report  of  the  examination  for  the  improvement  of 
Wappoo  Cut,  dated  November  22,  1880,  this  cut  is  of  considerable  im- 
portance as  a  commercial  route.  In  1879  the  aggregate  value  of  freight 
of  all  kinds  passing  through,  amounted  to  nearly  $3,000,000. 

The  bulk  of  it  consisted  of  sea-island  cotton,  rice,  and  phosphate  fer- 
tilizers. It  is  stated  that  this  trade  is  annually  increasing,  and  that  it 
would  be  still  more  rapidly  developed  by  a  suitable  improvement  of  the 
passage. 

This  work  is  located  in  the  collection  district  of  Charleston,  8.  C.     Charleston  is 
the  nearest  port  of  entry. 
Amount  of  duties  collected  on  imports  in  1>!?81,  $99,052.53. 
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Money  statement. 

July  1. 1881,  amount  available ^10,000  00 

July  1, 1882,  amount  available 10,000  00 

Amount  appropriated  by  act  passed  August  2, 1882 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 20,  COO  00 

Amount  (estimated)  required  for  completion  of  existing  project 14, 000  00 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  J  une  30, 1884 . .     14 ,  000  00 


J  4. 

IMPROVEMENT  OF  SAVANNAH  HARBOR  AND  RIVER,  GEORGIA. 

During  the  fiscal  year  ending  June  30, 1882,  the  operations  for  im- 
proving Savannah  Harbor  and  River  were  carried  on  in  conformity  to 
the  plan  submitted  August  28, 1873,  and  the  supplementary  project  of 
March  19, 1879,  but  the  operations  also  included  some  works  executed 
in  the  vicinity  of  Fig  Island,  specially  authorized  by  the  Chief  of  En- 
gineers, and  forming  a  part  of  the  enlarged  project  for  permanently  im- 
proving Savannah  Harbor  and  River  submitted  with  my  report  of  an 
examination  of  the  river  dated  January  16,  1882. 

This  examination  had  been  made  in  accordance  with  section  3  of  the 
river  and  harbor  a<5t  approved  March  3, 1881,  which  provided  that  an 
examination  or  survey,  or  both,  with  estimates  of  cost  of  improvements 
proper,  should  be  made  in  the  Savannah  River  and  Harbor,  to  increase 
the  depth  of  the  water  in  said  river  and  harbor  from  the  bar  up  to  the 
city  to  22  feet,  and  to  make  an  estimate  of  the  cost  of  widening  the 
channel  of  the  Savannah  River  opposite  the  city  to  600  feet,  of  uniform 
depth  with  the  balance  of  the  channel. 

During  the  two  years  i)receding  the  autumn  of  18T3,  Congress  had 
appropriated  the  sum  of  $100,000  for  improving  the  river  below  the  city 
of  Savannah,  which  was  expanded  mainly  in  removing  wrecks,  cribs, 
and  other  obstructions. 

By  act  approved  February  27,  1874,  the  sum  of  $193,132.96  was  ap- 
propriated for  the  relief  of  Mr.  Henry  S.  Wells  for  wojrk  done  by  him 
under  contracts  with  the  Treasury  Department  of  May  1  and  July  6, 
1866.  This  work  comprised  the  removal  from  the  Savannah  River  of 
20  vessels,  40  cribs,  150  piles,  many  iron-shod  snags,  and  a  number  of 
torpedoes. 

PLAN  OF   IMPROVEMENT. 

1.  By  the  original  plan  of  improvetnentj  submitted  August  28, 1873,  it 
was  designed  to  provide  for  an  improved  channel  from  Tybee  Roads  to 
the  city  of  Savannah,  navigable  at  high-tide  for  vessels  drawing  22  feet 
of  water^  where  previously  the  navigable  high-water  depth  rarely  ex- 
ceeded 16  feet. 

Thebulk  of  the  work  contemplated  in  this  project  consisted  in  widening 
the  water-way  at  the  city  front,  and  in  deepening,  widening,  and  straight- 
ening the  channel  by  dredging  at  various  points  below  the  city  to  near 
Tybee  Roads.  The  plan  also  provided  for  a  dam  at  the  cross-tides  4 
miles  above  the  city  of  Savannah  j  and,  further,  for  a  short  bulkhead  on 
the  Hutchinson's  Island  side  just  above  Kinsey's  Mill. 

The  cost  of  these  works  was  estimated  at  $481,320. 
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Tbe  permanency  of  the  improved  channel  to  be  obtained  by  the  means 
proposed  was  not  considered  assured,  and  the  eventual  necessity  of 
additional  works  was  anticipated. 

2.  The  supplementary  plain,  of  improvement  of  March  19, 1879,  had  for  its 
main  object  the  improvement  of  the  north  channel  of  the  Savannah 
Eiver  in  preference  to  the  south  channel,  from  the  head  of  Elba  Island 
to  the  head  of  Long  Island.  The  new  features  introduced  in  this  de- 
sign consisted  in  the  construction  of  a  low  dam  across  the  upper  end  of 
the  south  channel,  in  closing  by  dams  the  lateral  channels  then  con- 
necting the  north  and  south  channels  from  Elba  Island  to  Cockspur 
Island,  and  in  providing  for  shore  protection  where  needed.  It  was 
proposed,  also,  to  enlarge  the  ship-channel  by  dredging  to  a  minimum 
low- water  depth  of  14J  or  15  feet  and  a  width  of  125  feet  on  all  shoals 
between  the  city  and  Tybee  Beads,  a  design  which  essentially  was  em- 
braced in  the  former  project. 

This  supplementary  or  modified  project  practically  superseded  the 
original  plan,  but  it  was  admitted  that  other  works  would  be  needed, 
chiefly  for  the  reason  that  the  river  is  excessively  wide  at  various  places 
below  the  city,  and  must  be  contracted  by  suitable  works  to  secure  the 
preservation  of  the  deepened  channel.  No  estimates  of  the  cost  of 
works  for  contracting  the  channel  were  given  however. 

It  was  estimated  that  the  aggregate  cost  of  the  works  embraced  in 
the  supplementary  or  modified  project  would  come  within  the  estimate 
accompanying  the  origmal  project  of  August  28, 1873,  or  at  most  would 
not  increase  the  cost  of  the  improvement  more  than  a  few  hundred 
dollars. 

3.  The  enlarged  plan  of  improvement  embraced  in  my  report  of  January 
16, 1882,  retains  the  leading  features  of  the  two  preceding  projects.  A 
number  of  works  are  also  provided  for  that  are  judged  to  be  necessary  for 
the  further  improvement  of  the  channel  of  navigation  from  Tybee  Beads 
to  the  city  of  Savannah,  and  to  render  said  improvement  practically 
permanent. 

Cross- Tides. — The  project  anticipates  the  eventual  necessity  of  raising 
the  dam  at  Cross-Tides  on  its  whole  length  to  the  level  of  ordinary  high- 
water. 

Improvement  of  the  water-way  beticeen  Cross  Tides  and  the  city  of  Savan- 
nah.— More  or  le^s  dredging  is  to  be  done  in  the  reach  of  Front  Biver 
from  Cross-Tides  to  the  city,  in  order  to  give  increased  facilities  to  the 
entrance  of  the  tidal  wave. 

Improving  th^  water-way  opposite  the  city  front,  and  at  Fig  Island. — A 
strip  of  land  will  be  cut  away  from  Hutchinson's  Island,  opposite  the 
city,  if  the  damages  are  not  placed  too  high,  in  order  to  widen  the  river 
here  to  600  feet,  gradually  increasing  the  width  to  650  feet  or  more 
near  Fig  Island ;  and  a  considerable  amount  of  material  will  be  removed 
by  dredging  along  the  city  front  on  nearly  the  whole  width  of  the  river. 
This  is  expected  to  give  a  low-water  depth  of  22  feet  on  the  city  side 
of  the  river,  so  that  vessels  can  load  to  their  full  draught  and  niove 
from  wharf  to  wharf  at  any  stage  of  tide  without  grounding,  while  the 
rest  of  the  channel  will  have  a  depth  of  only  22  feet  at  high-water. 

These  operations  were,  to  a  more  limited  extent,  included  in  the  previ- 
ous plans,  but  the  present  project  provides  not  only  for  greater  widths 
and  depths,  but  ilso  for  the  purchase  of  the  land  that  must  be  cut  off 
from  Hutchinson's  Island;  and,  moreover,  for  the  construction  of  3 
wing-dams  near  Garden  Bank  Shoal,  where  the  river  is  much  too  wide. 
Tbe  heads  of  these  dams  will  fix  the  position  of  the  proposed  bulkhead 
line  in  that  locality  opposite  the  city. 
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l^ew  channel  at  "  The  Wreclcs.^ — Observations  have  shown  it  to  be  nec- 
essary to  confine  or  concentrate  the  currents  issuing  from  Front  River 
during  the  latter  stages  of  the  ebb-tide  to  preserve  tlie  depths  gained 
by  dredging  in  the  new  channel  at  ''The  Wrecks."  The  new  project, 
therefore,  contemplated  the  construction  of  a  training- wall  or  jetty  ex- 
tending eastward  from  the  lower  end  of  Fig  Island. 

Improvement  of  the  water-tcay  from  the  vicinity  of  Fort  Jackson  to  the 
head  of  the  North  Channel. — ^To  improve  the  water-way  from  Fort  Jack- 
son to  the  heud  of  the  Korth  Channel,  it  is  proposed  to  close  by  dams 
the  arms  of  the  river  passing  on  either  side  of  Barnwell  Island,  and  to 
construct  wing-dams  opposite  the  head  of  Elba  Island,  at  the  "Obstruc- 
tions," to  regulate  the  width  of  the  channel  of  navigation  and  maintain 
the  requisite  depths  to  be  obtained  by  dredging. 

Dam  at  the  head  of  South  Channel. — The  dam  at  the  head  of  the  South 
Channel  that  formed  part  of  the  plan  of  March  19, 1879,  and  which  is 
partially  constructed,  will  be  raised  higher,  reducing  the  average  low- 
water  depth  over  its  crest  to  5  feet  or  less,  but  leaving  a  gap  for  a  width 
of  200  feet  at  least  10  feet  below  ordinary  low-water  line  for  the  accom- 
modation of  vessels  of  moderate  draught  bound  in  or  out  of  Saint  Au- 
gustine Creek,  which  forms  part  of  the  inland  passage  to  Florida. 

Improvement  of  the  water-way  of  the  North  Channel  from  the  head  of 
Elba  Island  to  the  lower  end  of  Jones  Island. — The  several  wide  and  shal- 
low reaches  existing  in  this  section  of  the  Savannah  Eiver  are  to  be 
narrowed  and  improved  by  spur-jetties  and  training-walls,  and,  if  nec- 
essary, by  light  intermediate  traverses.  The  pi'oject  contemplates  the 
construction  of  eight  spur-jetties  on  the  north  side  of  the  channel  and 
of  six  on  the  south  side;  but  these  numbers  are  not  regarded  as  fixed, 
nor  can  the  final  dimensions  to  be  given  to  these  works  be  determined 
in  advance,  since  observations  to  be  made  during  the  progress  of  the 
operations  may  suggest  various  changes.  To  expedite  the  formation  of 
sufficient  depths  between  the  heads  of  the  opposite  jetties,  and  above 
and  below,  more  or  less  dredging  will  doubtless  be  required. 

Closing  all  the  cross  channels  between  tJie  islands  from  Elba  Island  to 
Coclcspur  Island. — ^The  dams  required  for  closing  the  lateral  channels 
connecting  the  North  and  South  Channels  formed  part  of  the  supple- 
mentary project  of  March  19,  1879,  but  it  had  not  been  determined  at 
that  time  to  raise  them  to  a  greater  height  than  about  the  level  of  low- 
water. 

In  my  annual  report  for  the  fiscal  year  ending  June  30, 1881,  it  was 
stated  that  it  had  been  decided  to  build  these  dams  up  to  higli-water 
level,  in  consequence  of  which  the  total  estimate  of  $481,869,04  for 
works  thus  far  approved  would  probably  be  exceeded  by  from  $25,000 
to  $30,000. 

Improvement  of  Savannah  River  from  the  lower  end  of  Jones  Island  fo 
Tybee  Roads. — Experience  had  shown  that  dredging  operations  alone 
for  the  purpose  of  establishing  an  improved  ship-channel  through  the 
shoal  northeast  of  Fort  Pulaski  and  the  Oyster-Bed  or  Eed-Light  Shoal 
were  not  sufficient  to  maintain  a  suitable  passage,  and  that  other  means 
were  needed  permanently  to  compel  a  larger  volume  of  water  to  flow 
through  the  channel.  Its  eastern  continuation  from  the  "Knoll"  to 
Tybee  Eoads,  known  as  Saint  Michael's  Channel,  was  also  found  to  be 
shoeing  from  sand  driven  in  on  the  north  side  by  the  currents  from 
Calibogue  Sound  and  by  breaking  waves  of  northeasterly  gales. 

To  improve  the  mouth  of  the  river  at  this  locality,  it  is  designed  to 
run  a  jetty  or  training- wall  from  some  point  on  either  Jones  or  Turtle 
Island  in  an  easterly  or  southeasterly  direction  to  Red-Light  Beacon, 
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■  and  to  protect  Saint  Michael's  Channel  on  the  north  side  by  a  similar 
work.  One  or  two  spiir-jetties  from  Cockspur  Island  for  concentrating 
currents  on  the  shoal  south  of  Eed-Light  Beacon,  were  also  suggested. 

Shore  protections, — Works  of  this  kind  were  contemplated  and  esti- 
mated for  in  the  project  of  March  19,  1879,  and  form  also  a  part  of  the 
enlarged  project. 

Dredging. — Dredging  will  be  done  at  the  places  above  indicated,  and 
elsewhere  if  needed.  It  is  proposed  to  carry  on  this  class  of  operations  in 
conjunction,  as  far  as  practicable,  with  the  construction  of  works  designed 
to  concentrate  the  currents  of  the  river  at  these  places. 

The  foregoing  remarks  give  a  condensed  description  of  the  enlarged 
project  for  x)ermanently  improving  Savannah  River  and  Harbor,  sub* 
mitted  with  my  report  of  January  16,  1882. 

The  total  cost  of  the  enlarged  project  is  estimated  at  $730,000  in  addi- 
tion to  the  sum  of  $482,000,  which  is  the  aggregate  of  appropriations 
made  for  this  improvement  from  the  beginning  of  work  in  1874  to  1881^ 
inclusive. 

It  was  recommended  in  the  report  to  carry  on  the  operations  gen- 
erally by  hiring  labor  and  buying  material  in  open  market.  This  was 
considered  preferable  to  having  the  work  done  by  contract,  since  govern- 
ment now  owns  a  suitable  plant,  and  because  by  the  first  method  changes 
in  the  mode  of  construction  can  freely  be  made  when  it  may  be  deemed 
advisable.  The  only  exception  may  be  dredging,  which  possibly  will  be 
done  by  contract. 

In  this  enlarged  project,  the  general  method  of  completing  the  im- 
provement is  briefly  <lescribed  for  the  principal  portions  of  the  river  that 
are  to  be  improved ;  but  in  carrying  out  the  new  plan  the  number  and 
extent  of  works  actually  constnicted  may  difler  more  or  less  from  what 
is  indicated  in  the  report  and  project.  It  is  believed,  however,  that  the 
permanent  improvement  of  the  river  can  substantially  be  accomplished 
with  the  expenditure  of  the  sum  named,  if  the  annual  appropriations  for 
carrying  on  the  work  are  made  on  a  liberal  scale. 

Brief  recapitulation  of  work  done  for  improving  Savannah  River  and 
Harbor  since  the  original  project  of  Augtist  28,  1873,  was  adapted^  and 
prior  to  July  1, 1881. — ^At  Cross-Tides  a  submerged  dam  was  constructed 
formed  of  brush  mattresses  and  a  superstructure  of  riprap  stone.  The 
crest  of  the  work  was  raised,  generally  to  the  level  of  low- water,  but  at 
some  places  it  was  from  6  to  8  feet  below  that  line. 

About  70  feet  in  length  of  the  old  King's  Island  jetty  was  removed 
to  increase  the  flow  of  water  in  Front  River. 

Between  King's  and  Hutchinson's  islands,  and  lower  down  in  Front 
River  to  the  city  of  Savannah,  about  96,500  cubic  yards  of  material 
were  removed  by  dredging. 

Dredging  to  the  amount  of  218,400  cubic  yards  was  done  in  Front 
River,  to  increase  the  depth  of  water  on  Garden  Bank  Shoal  and  to 
widen  the  river  by  cutting  off  the  projecting  point  of  Fig  Island,  oppo- 
site the  wharves  of  the  Savannah,  Florida  and  Western  Railroad. 

The  original  project  contemplated  the  improvement  of  the  old  or  Fig 
Island  Channel,  and  about  142,600  cubic  yards  of  material  were  ex- 
cavated there  in  1874  and  1875.  It  was  found  that  this  circuitous  pas- 
sage would  constantly  fill  up  again,  and  in  a  letter  to  the  Chief  of  En- 
gineers, dated  May  13,  1875, 1  recommended  that  thija  line  be  aban- 
doned and  a  straighter  course  adopted,  near  and  about  parallel  to  the 
south  bank  of  the  river.  This  plan  wa«  approved  and  the  new  passage 
opened,  known  as  the  new  channel,  at  ^*  The  Wrecks."    About  430,000 
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cubic  yards  of  material  were  removed  from  this  channel  in  the  years 
from  1876  to  1881. 

More  or  less  dredgring  was  done  at  the  "  Obstructions,"  head  of  Elba 
Island,  and  lower  down  as  far  as  Tybee  Knoll,  aggregating  about 
354,000  cubic  yards. 

By  far  the  larger  portion  of  the  dredging  at  the  several  points  indi- 
cated had  to  be  done  to  satisfy  the  immediate  want«  of  commerce  and 
navigation. 

A  number  of  wrecks  of  large  vessels  and  portions  of  wrecks  as  well  as 
piles,  cribs,  and  other  obstructions  were  removed  from  the  ship-channel. 

A  submerged  dam  was  built  across  South  Channel,  near  its  up  perend. 
This  work  formed  a  part  of  the  supplementary  project  of  March  19, 1879. 

During  the  period  named  the  aggregate  sum  of  $482,000  was  appro- 
priated for  this  improvement,  of  which  the  sum  of  $1,000  is  to  be  applied 
to  payment  of  damages  tor  land  taken  on  Fig  Island  for  widening  the 
channel. 

The  expenditures  to  June  30, 1881,  amounted  to  $311,528.22,  including 
some  outstanding  liabilities. 

OPERATIONS  BURINO  THE  FISCAI.  YEAR  ENDING  JUNE  30,  1882. 

Cross- Tides  Dam. — As  stated  in  my  last  annual  report,  the  crest  of 
the  dam  reached  at  several  places  up  to  the  level  of  low-water,  but  in 
the  deep-water  channel  near  Argyle  Island  there  was  still  from  6  to  8 
feet  of  water  over  it  at  low-tide.  As  very  strong  currents  passed  over 
this  portion,  threatening  the  banks  and  rice-flelds  on  the  north  side  of 
the  river,  it  was  raised  higher  by  depositing  several  hundred  cubic  yards 
of  stone  thereon. 

It  became  apparent  during  the  latter  part  of  the  fiscal  year  that  the 
<5rest  of  the  work  should  be  raised  still  higher,  or  some  feet  above  the 
low-water  line,  by  means  of  mattresses  and  riprap  st-one.  My  recom- 
mendation to  that  effect  was  approved  by  the  Chief  of  Engineers  May 
10,  1882. 

Mattresses  could  be  used  only  to  a  limited  extent  owing  to  the  strong 
currents.  Two  hundred  and  eighty  square  yards  of  brush  mats,  12 
inches  thick,  were  placed  in  the  dam  and  333  square  yards  of  log  matB 
upon  the  adjoining  shore  for  protecting  it  from  scour.  To  hold  these 
mats  in  place  124  cubic  yards  of  stone  were  employed. 

For  raising  the  superstructure  of  the  dam  to  the  height  of  3  feet 
above  low-water  2,514  cubic  yards  of  stone  were  deposited,  making  a 
total  placed  on  this  work  during  the  fiscal  year  of  2,638  cubic  yards. 

Impraving  the  water-way  opposite  the  city  front  and  at  Fig  Island, — ^The 
most  important  work  done  here  during  the  last  fiscal  year  consisted  in 
the  construction  of  two  wing-dams,  intended  to  produce  stronger  cur- 
rents by  reducing  the  width  of  the  water-way  at  Garden  Bank  Shoal. 
The  construction  of  these  works,  which  form  a  part  of  the  enlarged 
project  of  January  16, 1882,  was  authorized  by  letter  of  the  Chief  of 
Engineers  of  the  same  date. 

The  shore  ends  of  both  dams  rest  on  Fig  Island. 

The  upper  dam  or  Dam  Fo.  1  is  located  400  yards  below  Clarke  &  Wil- 
link's  dry  dock,  and  about  opposite  to  the  mouth  of  Lamar's  Canal.  Its 
length  is  about  300  feet.  Dam  No.  2  was  placed  about  250  yards  below 
No.  1.    Its  length  is  nearly  350  feet. 

These  wing-dams  were  substantially  constructed  and  were  formed 
each  of  five  courses  of  heavy  log  mattresses  ballasted  with  riprap  stone, 
with  a  number  of  piles  driven  alongside  to  assist  in  keeping  them  in  place. 
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The  bottom  course  of  mats  was  30  feet  wide ;  the  width  of  the  other 
courses  was  15  feet.  They  were  completed  to  the  level  of  high-water  in 
March  last. 

The  width  of  the  water-way  at  and  near  the  sites  of  the  dams  was 
formerly  from  900  to  1,050  feet.    It  is  now  redaced  to  about  660. 

The  snag-boat  Toccoa,  recently  constructed  for  use  on  the  Savannah 
Biver  below  Augusta,  was  employed  for  some  time  in  removing  old 
piles  obstructing  oi>erations  in  building  the  wing-dams. 

Dredging  operations  were  carried  on  in  this  part  of  the  river,  for  the 
purpose  of  increasing  the  width  of  the  water-way  at  the  projecting  point 
of  Fig  Island  to  not  less  than  660  feet^  and  of  obtaining  greater  depths 
on  Garden  Bank  Shoal  and  vicinity,  which  are  expected  to  be  maintained 
by  the  action  of  the  wing-dams  just  described,  and  by  the  improved 
flow  of  water  in  Front  River  generally.  An  aggregate  of  24,289  cubic 
yards  of  material  was  here  removed  during  the  past  fiscal  year,  6,926 
cubic  yards  having  been  taken  out  under  the  contract  with  the  Ameri- 
can Dredging  Company,  which  was  closed  in  October,  1881,  and  the 
balance  under  the  new  contract  with  Dickerson  and  Paulson. 

Negotiations  are  still  in  progress  for  an  appraisement  and  transfer 
to  the  United  States  of  land  on  Hutchinson's  Island,  that  must  be  cut 
off  to  widen  the  river  to  600  feet  opposite  th^  upper  part  of  the  city, 
gradually  increasing  the  width  to  650  feet  or  more  near  Fig  Island. 
This  matter  has  been  pending  about  eighteen  months. 

The  new  channel  at "  The  Wrecls.^^ — In  a  letter  to  the  Chief  of  Engineers, 
dated  November  2,  1881,  I  stated  that  the  construction  of  a  delecting 
jetty  at  Fig  Island,  referred  to  in  some  former  reports,  had  become  nec- 
essary to  maintain  the  depths  obtained  by  dredging  in  the  new  channel 
at  "The  Wrecks,"  and  recommended  that  the  work  be  done  under  au- 
thority granted  in  department  letter  of  June  16, 1881,  which  provided 
that  certain  dams  lower  down  should  be  built  by  hired  labor  and  pur- 
chase of  material  in  open  market.  The  construction  of  this  jetty  was 
approved  on  November  4.  1881. 

Work  was  begun  in  December  following,  and  completed,  so  far  as 
deemed  necessary  at  present,  in  March,  1882. 

The  main  line  of  the  jetty  starts  from  near  a  point  a  little  above  the 
extreme  eastern  end  of  Fig  Island,  with  which  it  is  connected  by  a  spur 
or  return  face  of  about  160  feet  length.  The  direction  of  the  jetty  is 
about  due  east,  and  its  total  length  5,000  feet  Its  crest  generally  rises 
3  feet  above  the  level  of  low-water.  At  its  upper  end  its  axis  is  800 
feet  from  the  proposed  bulkhead  lino  of  the  south  bank ;  this  distance 
gradually  increases  toward  the  lower  end  of  the  work,  where  it  is  about 
880  feet.'  The  south  shore  bulkhead  line  will  be  from  10  to  80  feet  in 
advance  of  the  present  shore  line. 

The  greater  part  of  the  jetty  is  located  in  shallow  water,  and  for  a 
length  of  nearly  2,000  feet  it  rests  on  a  shoal  dry  at  low-tide.  Its  lower 
end  is  now  in  6  feet  of  water,  but  it  will  be  extended  into  greater  depths 
if  necessary. 

The  jetty  is  composed  of  log  and  brush  mattresses  covered  with  rip- 
rap stone.  One,  two,  and  three  courses  of  mattresses  were  used,  de- 
pending on  the  depth  of  water  where  they  were  sunk.  The  width  of 
the  first  or  bottom  course  ranged  from  20  to  40  feet ;  the  other  courses 
were  15  feet  wide.  At  the  head  the  base  of  the  work  for  a  length  of  66 
feet  is  enlarged  to  a  width  of  90  feet. 

The  dredging  done  in  the  new  channel  at  "The  Wrecks"  during  the 
past  fiscal  year  amounted  to  37,153  cubic  yards,  of  which  33,093  cubic 
yards  were  taken  out  by  the  United  States  dredge  steamer  Henry  Bur- 
den, and  the  rest  by  contract  work. 
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Closing  dams  beUceen  islands  from  Elba  Island  to  Long  Island, — The 
work  of  closiDg  the  side  channels,  from  Elba  Island  to  Long  Island,  wa$ 
accomplished  in  the  months  of  March,  April,  and  May,  1882. 

As  stated  in  my  annual  report  for  the  fiscal  year  ending  June  30, 1880, 
it  had  originally  been  intended  to  construct  these  dams  of  timber  cribs 
resting  upon  an  apron  composed  of  a  log  and  brush  mattress.  Above 
low- water  line  a  continuous  timber  superstructure  was  to  rest  on  the 
cribs.  The  apron,  outside  of  the  cribs,  was  to  be  ballasted  with  riprap 
stone,  and  cribs  and  superstructure  were  to  be  filled  with  brush  and  rip- 
rap stone  or  clay  from  the  adjacent  banks. 

In  view  of  the  recent  successful  application  of  log  mattresses  in  com- 
bination with  stone  at  several  places  and  for  similar  works,  and  con- 
sidering the  scarcity  of  the  skilled  labor  required  in  the  construction  of 
cribs,  and  the  possibility  of  more  rapid  execution,  I  recommended  in  a 
letter  to  the  Chief  of  Engineers,  dated  September  7,  1881,  that  the 
cribs  and  timber  superstructure  be  omitted,  and  layers  or  courses  of  log 
mattresses  substituted  therefor.  Each  course  was  to  be  weighted  with 
riprap  stone,  and  brush  might  be  added  for  close  packing.  The  apron 
or  foundation  course  was  to  be  retained,  and  was  to  project  some  dis- 
tance beyond  the  upper  courses  on  each  side.  The  superstructure  reach- 
ing up  to  the  level  of  high-water  to  consist  of  riprap  stone,  with  a 
hearting  of  logs  suitably  connected  with  the  course  below. 

This  modification  was  approved  bv  department  letter  dated  Septem- 
ber 13, 1881. 

Under  authority  granted  June  16, 1881,  the  work  was  to  be  executed 
by  means  of  hired  labor  and  purchase  of  material  in  open  market.  An 
arrangement  was  made  with  Mr.  Myron  Bangs,  of  Fayetteville,  N.  Y.,  to 
supply  the  necessary  material  at  the  price  of  65  cents  per  square  yard 
of  log  mattresses,  75  cents  per  cubic  yard  of  brush  in  compact  bundles 
placed  on  the  mattresses  as  might  be  directed,  and  83.50  per  cubic  yard 
of  stone  piled  on  barges.  At  the  same  rates  Mr.  Bangs  also  furnished 
the  material  for  the  other  dams  already  mentioned. 

Three  side  channels  were  closed.  One  of  the  dams,  290  feet  long,  now 
shuts  off  Philbrick's  Cut,  between  the  lower  end  of  Elba  Island  and  is- 
land 1  and  2;  another  dam,  2,477  feet  long,  runs  across  the  channel  be- 
tween Island  1  and  2  and  the  head  of  Bird  Island ;  and  a  third  dam,  482 
feet  long,  closes  the  channel  between  Bird  and  Long  Island.  All  these 
works  were  constructed  substantially  in  accordance  with  the  modified 
plan,  and  were  finished  up  to  the  level  of  high-water. 

Mouth  of  river. — The  operations  consisted  in  dredging  in  the  channel 
at  Oyster  Bed  Shoal,  northwest  of  Fort  Pulaski,  and  in  the  channel  at 
Tybee  Knoll,  northeast  of  the  fort,  and  in  its  easterly  continuation, 
called  Saint  Michael's  Channel.  On  the  latter  section  the  United  States 
dredge  steamer  Heniy  Burden  removed  33,047  cubic  yards  of  material. 

Near  Oyster  Bed  Shoal  the  American  Dredging  Company,  of  Phila- 
delphia, removed  by  dredging  19,212  cubic  yards.  Under  a  special  ar- 
rangement their  <lredge  was  employed  for  some  days  in  removing  por- 
tions of  wrecks  obstructing  the  same  channel,  for  which  work  the  com- 
pany also  supplied  a  quantity  of  explosives. 

Material  used. — The  material  employed  in  constructing  the  several 
dams  during  the  past  fiscal  year  amounted,  in  the  aggregate,  to  68,545 
square  yards  of  log  mattresses,  9,036  cubic  yards  of  brush  on  mats,  and 
9,947  cubic  yards  of  riprap  stone. 

Condition  and  effects  of  the  works. — All  the  dams  thus  far  constructed, 
including  that  at  Cross  Tides,  seem  to  stand  well,  and  show  no  signs  of 
settling. 
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The  two  wiugdams  built  from  Fig  Island,  aud  the  training  wall  ex- 
tending eastward  from  the  lower  end  of  that  island,  are  reported  as  al- 
ready producing  favorable  effects  upon  the  obstructions  to  navigation 
which  they  are  designed  to  remove.  These  works  are  of  recent  con- 
sti*uctioii,  and  it  is  not  doubted  that  their  beneficial  action  will  be  still 
more  developed  during  the  fiscal  year  just  begun.  Similar  remarks  also 
apply  to  the  dams  closing  the  side  channels  below  Elba  Island,  which 
were  built  in  March,  April,  and  May,  1882. 

OPERATIONS  CONTEMPLATED  DURING  THE  PRESENT  FISCAL  YEAR. 

During  the  fiscal  year  beginning  July  1, 1882,  operations  will  be  car- 
ried on  by  means  of  the  balance  on  hand  on  that  day,  amounting  to 
$15,051.92,  and  such  additional  appropriation  as  may  be  made  by  Gou- 
gress. 

It  is  proposed  and  recommended  that  the  work  of  improvement  be 
prosecuted  in  conformity  to  the  enlarged  project  submitt^  with  my  re- 
port of  January  16, 1882.  The  number  and  extent  of  works  that  may  be 
constructed  will  depend  on  the  amount  of  funds  that  will  be  available, 
taking  also  into  consideration  the  question  whether  any  payment  for 
land  damages  shall  have  to  be  made  out  of  these  funds.  The  order  in 
which  the  works  are  to  be  executed  should  be  determined  by  the  con- 
dition of  the  river  and  the  observed  effects  of  the  works  already  con- 
structed, at  the  time  when  active  operations  can  be  resumed.  This 
seems  to  be  the  most  suitable  plan,  as  it  is  proposed  to  suspend  opera- 
tions until  the  end  of  October  next,  the  river  being  reported  to  be  in- 
jurious to  the  health  of  persons  employed  in  rafting  timber  upon  it  dur- 
ing the  warm  season,  and  work  cannot,  during  that  time,  be  advanta- 
geously carried  on. 

Concerning  the  question  of  the  amount  of  commerce  and  navigation 
that  may  be  benefited  by  completing  the  improvement,  I  beg  leave  to 
refer  to  the  letter  received  by  me  from  Hon.  J.  F.  Wheaton,  mayor 
of  the  city  of  Savannah,  a  copy  of  which  is  herewith  transmitted,  and 
also  to  the  remarks  made  by  me  in  my  last  annual  report,  printed  as  Ap- 
pendix J  5  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1881. 

The  sheltered  situation  of  the  harbor  of  Savannah,  its  connection  by 
river  with  the  upper  portions  of  the  States  of  Oeorgia  and  South  Caro- 
lina, and  by  rail  with  extensive  cotton  districts  and  with  the  grain- 
growing  States  of  the  Mississippi  Valley,  render  the  port  attractive  and 
valuable,  and  it  cannot  fail  to  acquire  still  greater  importance  when  the 
channel  of  approach  from  the  sea  to  the  city  wharves  shall  have  been 
permanently  improved. 

Thia  work  is  located  in  the  collection  district  of  Savannah.  Savannah  is  the  near- 
est port  of  entry. 

The  amount  of  revenue  (duties  on  imports^  tonnage  dues,  &c.)  collected  during  the 
year  from  January  1,  1881,  to  December  31,  1881,  was  $393,265.84. 

Since  the  works  of  improvement  were  commenced  the  following  ap- 
propriations have  been  made : 

By  act  of  Congress  approved  Jnne  23,  1874 $50,000 

By  act  of  Congress  approved  March  3,  1875 70, 000 

By  act  of  Congress  approved  August  14,  1876 * 62,000 

By  act  of  Congress  approved  June  18,  1878 70,000 

By  act  of  Congress  approved  March  3,  1879 100,000 

By  act  of  Congress  approved  June  14, 1880 65, 000 

By  act  of  Congress  approved  March  3,  1881 65,000 

482. 000 
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Of  this  amauDt  there  has  been  expended  up  to  the  close  of  the  fiscal 
year  ending  Jnue  30, 1882,  including  outstanding  liabilities,  the  sam  of 
*$466,948.08. 

•  To  complete  the  work  of  improving  Savannah  Harbor  and  Elver  in 
accordance  with  the  enlarged  project  of  January  16,  1882,  further  ap- 
propriations are  required  to  the  aggregate  amount  of  $730,000,  which 
makes  the  total  estimated  cost  of  the  work  of  improvement  equal  to 
$1,212,000. 

The  following  drawings  and  papers  accompany  this  report: 

Sheet  1. — Sketch  of  Garden  Bank  Shoal,  showing  sitea  of  wing-dams  now  built,  and 
Boandings  taken  in  December,  1881. 

Sheet  ^.—Sketch  of  the  new  channel  at  the  '*  Wrecks/'  soundings  taken  in  Decern- ' 
ber,  1881. 

Sheet  3. — Sketch  of  new  channel  at  the  "Wrecks,"  showing  location  of  jetty  re- 
cently built,  and  soundings  taken  in  June,  188'2. 

Sheet  4. — Sketch  showing  spur-jetties  at  Tybee  Island,  Georgia. 

Report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers. 

Letter  of  the  mayor  of  Savannah,  with  statement  of  chief  articles  of  export. 

Money  statement 

July  1,  1881,  amount  available $170,471  78 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive 

o'f  outstanding  liabilities  July  1,1881 $141,297  27 

Julyl,  1882,  outstanding  liabilities 14,122  59 

155,419  86 

July  1,  1882,  amount  available 15,051  92 

Amount  appropriated  by  act  passed  August  2,  1882 200, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 215, 051  92 

Amount  (estimated)  required  for  completion  of  existing  project . . . .' 530, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 1884 .     530, 000  00 


Abttract  of  proposaU  far  dredging  in  the  Savannah  Eiverj  Georgia^  opened  May  25,  1882. 
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Ahstraei  of  oontract  entered  into  June  2,  1882,  by  Lieut.  Coh  Q.  A.  Gillmoref  Corpe  of  En^ 
gineera,  for  improving  Savannah  Eiver  and  Harbor,  Georgia, 
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Dickerson  &  Paulson i  Dredging. 

10.15 

On  or  before  October  1, 1882. 
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REPORT  OF  CAPT.  B.  D.  GREEKS,  CORPS  OF  BNQIKEERS. 

United  States  Engineer  Office, 

Savannah,  Ga,,  July  3,  1882. 
COLONRL :  I  have  the  honor  to  submit  the  following  rei>ort  of  the  progress  of  the 
work  of  improvement  of  Savannah  Harbor  during  the  year  ending  June  30,  1882. 

At  the  beginning  of  the  year  the  American  Dredgiug  Company  were  engaged  in 
widening  the  river  below  the  city  under  a  contract.  Beyond  this,  owing  to  the  fail- 
ure of  several  contractors,  no  work  was  going  on. 
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In  view  of  the  difficulties  that  seem  to  attend  the  prosecution  of  this  work  under 
contract,  it  was  decided  to  work  this  year  with  hired  labor  and  buy  the  materials  in 
open  market.  During  the  summer  ana  early  fall  a  plant  was  got  together  and  work 
was  commenced  in  November  and  has  gone  on  continuously  through  the  year. 

In  the  latter  part  of  August  this  coast  was  visited  by  one  of  the  severest  storms  ever 
experienced.  Considerable  damage  was  inflicted  upon  all  property  along  the  water 
front,  but  no  very  serious  injury  was  done  to  anything  pertaining  to  this  work,  aud 
the  necessary  repairs  were  made  upon  the  steamboats  and  bargee  during  September 
and  October. 

The  following  w^ork  has  been  accomplished  during  the  year : 

Cross-Tides  dam  raised  to  a  height  of  3  feet  above  low- water. 

Training-wall  constructed  along  The  Wrecks  Channel  5,000  feet  in  length,  and  to  a 
height  of  3  feet  above  low-water. 

Two  wing- dams  built  from  Fig  Island,  to  remove  the  Garden  Bank  Shoal. 

Closing  dam  between  north  and  south  channels  known  as  Philbrick's  Cut. 

Closing  dam  between  Islands  No.  1  and  2  and  Bird  Island,  known  as  Big  Gap.  This 
dam  is  2,600  feet  long  and  in  places  16  feet  high. 

Two  closing  dams  between  islands  below  Bird  Island.  These  closing  dams  are  built 
to  high- water  mark.  Altogether  they  have  stood  well.  Some  settlement  will  be  ex- 
perienced durinff  the  coming  year,  no  doubt,  and  in  the  fall  probably  some  rook  will 
oe  needed  on  allthe  dams. 

The  wing-dams  and  The  Wrecks  Channel  training-wall  are  having  a  very  favorable 
effect  npon  the  obstructions  they  are  designed  to  benefit. 

In  both  these  cases,  however,  recent  surveys  indicate  the  necessity  of  following  with 
other  dams  in  the  vicinity.  Comparative  maps  of  the  Garden  Bank  Shoal  and  the  new 
Wrecks  Channel,  before  and  three  months  after  the  construction  of  the  dams  and  train- 
ing-wall, are  forwarded  herewith.    They  show  a  very  decided  improvement  in  both 


To  hasten  the  removal  of  the  Garden  Bank  Shoal  a  dredge  has  been  at  work  there 
during  the  past  month  and  has  taken  out  18,364  yards. 
The  dredge  Henry  Burden  has  been  at  work  during  the  year,  as  follows : 

Cobio  yarda. 

Four  months  in  Saint  Michael's  Channel 21,832 

Five  months  in  Wrecks  Channel 42,250 

One  month  in  Knoll  Channel 2,058 

Total  removed  by  Henry  Burden 66, 140 

R.  S.  Burnett,  assistantengineer  in  immediate  charge  of  the  work,  is  entitled  to  credit 
for  the  energy  and  intelligence  he  has  given  to  the  work ;  and  its  success  is  due  in  no 
small  degree  to  his  efforts. 

Very  respectfully,  your  obedient  servant, 

Benj.  D.  Greeke, 
Captain  of  Engineers. 
Lieut.  Col.  Q.  A.  Gillmorb, 

Corps  of  Engineers,  U.  S,  A, 


LETTER  FROM  THE  MAYOR  OF  SAVANNAH,  GEORGIA. 

City  of  Savannah,  Mayor's  Office,  June  24,  1882. 
Dear  Slr  :  Tour  favor  of  the  14th  instant  was  received  in  due  time.  I  return  the 
inclosure  it  contained  herein  with  the  blanks  filled  as  requested.  It  will  be  observed 
that  the  exports  of  cotton  and  rice  are  less  for  the  years  1881  and  1882  than  they  were 
for  the  previous  years  1880  and  1881.  The  deficiency  in  cotton  is  accounted  for  by  the 
short  crop  generally  in  the  cotton-producing  country.  While  the  receipts  at  this  port 
show  a  falling  off  of  15  per  cent,  compared  with  last  year,  the  total  receipts  at  all  the 
ports  have  falllen  off  20  per  cent.,  which  gives  Savannah  over  an  average  of  the  last 
crop.  The  f  allinfi^  off  in  the  receipts  and  exports  of  rice  is  due  to  the  partial  destruc- 
tion of  that  crop  oy  the  hurricane  that  occurred  on  the  27th  of  August  last,  which  de- 
stroyed fully  30  per  cent,  of  the  crop.  In  all  other  products  the  exports  are  larger 
than  for  any  previous  year,  and  I  am  pleased  to  say  tnat  the  prospects  for  the  future 
trade  and  commerce  of  this  port  are  decidedly  encouraging.  The  estimates  are  all 
based  on  the  various  commodities  to  this  date,  and  can  be  relied  upon  as  being  sub- 
stantially correct.  It  is  gratifying  to  note  that  the  Ocean  Steamship  Company  of 
this  city  are  now  having  built  three  new  steamships  of  3,000  tons  each,  which  will  be 
completed  in  time  for  tne  fall  trade. 
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The  work  done  duriug  the  past  year  under  your  directioa  for  the  improreiueut  of 
the  river  has  beeu  emiaeutly  successful,  and  has  resulted  iu  a  decided  increase  in  the 
depth  of  water. 

Very  respectfully,  yours, 

John  F.  Wheaton,  Mayor, 
General  Q.  A.  Gillmore. 


J  4. 

SURVEY  FOR  INCREASING  DEPTH  OF  WATER  IN  SAVANNAH  RIVER 
AND  HARBOR  TO  TWENTY-TWO  FEET,  AND  FOR  WIDENING  CHANNEL 
OPPOSITE  SAVANNAH,  WITH  ESTIMATE  OF  COST. 

United  States  Engineer  Office, 

New  Yorhj  January  16, 1882. 

General  :  Section  3  of  the  river  and  harbor  act,  approved  March 
3, 1881,  provides  that  an  examination  or  survey,  or  both,  with  estimates 
of  cost  of  improvements  proper,  should  be  made  in  the  Savannah  Eiver 
and  Harbor  to  increase  the  depth  of  the  water  in  said  river  and  harbor 
from  the  bar  up  to  the  city  to  22  feet,  and  to  make  an  estimate  of  the 
cost  of  widening  the  channel  of  the  Savannah  Eiver,  opposite  the  city, 
to  600  feet,  of  uniform  depth  with  the  balance  of  the  channel. 

This  work  was  assigned  to  my  charge  by  department  letter  dated 
March  21, 1881,  and  I  have  the  honor  to  submit  the  foUowing  report 
thereon : 

Such  examinations  as  were  considered  to  be  sufficient  for  the  purpose 
in  view  were,  under  my  direction,  made  by  my  assistant,  Capt.  B.  D. 
Oreene,  Oorps  of  Engineers,  and  Mr.  S.  L.  Fremont,  assistant  engineer. 

During  the  last  year  operations  for  improving  Savannah  Eiver  and 
Harbor  were  carried'  on  in  conformity  to  the  general  plan  submitted 
August  28, 1873,  and  to  the  supplementary  project  of  March  19, 1879. 

The  leading  object  was  to  establish  a  navigable  channel  from  Tybee 
Eoads  to  the  city  of  Savannah,  practicable  at  high-tide  for  vessels 
drawing  22  feet  of  water. 

The  original  plan  embraced  the  construction  of  a  submerged  dam  at 
the  Cross-Tides,  widening  the  water-way  at  the  city  front,  and  deepening, 
widening,  and  straightening  the  channel  by  dredging  at  various  points 
below  the  city.    The  cost  of  these  works  was  estimated  at  $481,320. 

The  supplementary  project  of  March  19, 1879,  had  for  its  main  object 
the  improvement  of  the  north  channel  in  preference  to  the  south  chan- 
nel, from  the  head  of  Elba  Island  to  the  head  of  Long  Island.  The  new 
features  introduced  jn  this  design  consisted  in  the  construction  of  a  low 
dam  across  the  upper  end  of  the  south  channel,  in  closing  by  dams  the 
lateral  channels  now  connecting  the  north  and  south  channels,  from 
Elba  Island  to  Gockspur  Island,  and  in  providing  for  shore  protection 
at  some  points.  It  was  proposed,  also,  to  enlarge  the  ship  channel  by 
dredging  to  a  minimum  depth  of  14^  or  15  feet,  and  a  width  of  125  feet 
at  mean  low-water,  on  all  shoals  between  the  city  and  Tybee  Eoads, 
a  design  which  essentially  was  embraced  in  the  former  project. 

In  both  projects  it  was  indicated  that  other  works  would  be  needed, 
chiefly  for  the  reason  that  the  river  is  excessively  wide  at  various  places 
below  the  city,  and  must  be  contracted  by  suitable  works  to  secure  the 
preservation  of  the  deepened  channel,  but  no  estimates  for  works  of 
channel  contraction  were  submitted. 

.  Iu  the  present  report  it  is  proi>osed  to  point  out  the  places  where  the 
water-way  should  be  contracted  5  the  works  to  be  constructed  for  that 
purpose  and  other  operations  to  be  carried  out  in  order  to  secure  the 
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end  in  view  and  not  embraced  in  previous  projects,  with  an  estimate  of 
their  probable  cost.  Separate  reports  of  the  examination,  with  general 
estimates  of  cost,  have  been  received  by  me  from  Captain  Greene  and 
Mr.  Fremont,  and  will  first  be  referred  to. 

Captain  Greene  is  of  the  opinion  that  to  secure  and  maintain  a  deep 
channel  down  to  Tybee  Eoads  will  require  the  contraction  of  the  water- 
way the  entire  distance  by  means  of  wing-dams  and  training-walls  suit- 
ably distributed.  His  plan  is  essentially  as  follows :  The  width  of  the 
river  between  the  limiting  lines  marked  by  the  heads  of  the  confining 
works  should  be  gradually  increased  from  t&e  city  of  Savannah  down- 
wards. At  the  lower  part  of  the  city  it  would  be  «)60  teet ;  below  the 
head  of  Elba  Island  from  1,000  to  1,200  feet;  near  Tybee  Roads  from 
1,500  to  2,000  feet. 

Captain  Greene  assumes  that  the  desired  end  consists  in  securing 
and  i)reserving  a  mean  low- water  depth  of  17  feet  in  the  navigable 
channel  from  Tybee  Roads  to  the  city.  The  following  works,  or  sets  of 
works,  he  thinks,  should  be  constructed  for  the  purpose  in  addition  to 
those  already  sanctioned : 

1.  Raising  the  dam  at  Cross-Tides  4  or  6  feet  above  the  level  of  low- 
water. 

2.  A  training  wall  at  the  eastern  end  of  Hutchinson's  Island,  extend- 
ing eastward  about  a  mile,  with  three  spurs  projecting  from  its  north 
side  and  three  from  its  south  side,  the  heads  of  the  latter  to  define  the 
north  edge  of  the  new  channel  at  "The  Wrecks."  Aggregate  length 
about  9,300  feet,  of  which  4,300  feet  is  for  spurs. 

3.  A  system  of  wing-dams,  eight  in  number,  to  contract  the  channel 
and  define  its  northern  margin  from  the  lower  end  of  Back  River  to 
near  the  head  of  Elba  Island;  with  a  closure  dam  on  either  side  of 
Barnwell  Island,  giving  an  aggregate  length  of  works  of  about  7,400 
feet,  of  which  a  length  of  6,200  feet  would  be  occupied  by  spurs. 

4.  A  dam  closing  channel  between  Elba  and  Spirit  Island.  Length 
about  700  feet.    The  channel  is  also  named  Duck  Puddle. 

5.  A  system  of  wing-dams  defining  the  northern  and  southern  limits 
of  the  ship-channel  from  the  head  of  Elba  Island  to  the  lower  end  of 
Long  Island.  The  set  embraces  six  spurs  on  the  north  side  and  seven 
on  the  south  side  of  an  approximate  agg^gate  length  of  16,900  feet. 

6.  A  system  of  training  walls  and  spurs  from  Cockspur  Island  to 
Tybee  Roads.  The  principal  features  are  a  long  spur-jetty  extending 
south  from  Turtle  Island  towards  Red  Light  on  Oyster-bed  Shoal,  and 
a  long  training  wall  with  spurs  on  the  north  side  of  Saint  Michael's 
Channel,  which  extends  from  Tybee  Knoll  to  Tybee  Roads.  Aggregate 
length  of  works  28,000  feet,  approximately. 

7.  A  dam  across  the  south  channel,  about  half  a  mile  below  the  en- 
trance of  Saint  Augustine  Creek,  and  a  low  closure  dam  across  that 
creek  near  its  mouth.    Aggregate  length  about  1,800  feet. 

8.  Three  spur  jetties  on  the  northeast  shore  of  Tybee  Island,  aggre- 
gating about  5,400  feet  in  length. 

9.  Shore  protections.  Captain  Greene  indicates  four  places  where 
the  shores  of  the  north  channel  should  be  protected  to  any  considerable 
length,  viz: 

Feet 

a.  Sonth  Carolina  shore,  opposite  Spirit  Island 4, 300 

b.  North  shore  of  Elba  Island,  near  its  lower  end 1,200 

o.   Jones  Island,  at  and  above  Venus  Point 4, 000 

d.  Northeast  shore  of  Long  Island,  central  portion 5, 000 

Total  length,  approximately 14, 500 

73  E 
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The  total  length  of  these  various  works  would  be  84,000  linear  feet, 
approximately,  to  wit: 

Feet 

Training- walla  (Hutchinson's  Island  and  Ty bee  Knoll) 20, 000 

Spur  jetties,  except  at  Tybee  Island 40, 400 

•Spur  jetties  a>  Tybee  Island 5, 400 

4Shore  protections,  as  enumerated 14, 500 

^Closure  dams  (Dnok  Puddle  Sonth  Channel,  Saint  Augustine  Creek) H,  700 

Total 84.000 

As  to  the  height  of  the  wing  dams,  Captain  Greene  recommends  their 
heads  to  be  3  feet  high  above  low- water,  and  their  shore  ends  up  to  level 
of  high-water.  The  heads  to  be  of  T  shape,  and  the  banks  near  the 
roots  of  the  spurs  protected.  He  says  nothing  about  the  height  of  the 
closure  dams  embraced  in  4iis  plan,  but  thinks  that  the  dams  closing 
the  lateral  channels  below  Elba  Island,  previously  approved,  should  be 
raised  to  the  level  of  high- water,  with  the  possible  exception  of  the  dam 
At  Philbrick's  Cut,  at  the  lower  end  of  Elba  Island. 

Dredging  would  be  done  in  the  \icinity  of  the  dams  where  necessary, 
and  the  material  dumped  behind  them.  He  deems  it  of  the  greatest 
importance  that  government  should  procure  and  own  a  suitable  dredge 
for  that  purpose. 

The  materials  of  which  the  works  are  chiefly  to  be  constructed  to  be 
logs,  brush,  and  stone,  iiPthe  most  economical  proportions,  employing 
stone  as  sparingly  as  consistent  with  safety. 

As  the  best  method  for  performing  the  work,  he  suggests  buying  the 
material  in  market  and  putting  it  in  by  hired  labor. 

The  total  cost  of  all  the  works  described  or  designed  by  Captain 
Oreene  is  estimated  by  him  at  $600,000,  or  near  that  sum.  The  sum 
to  be  paid  for  land  damages  on  Hutchinson's  Island  opposite  the  city  is 
not  included  in  the  estimate.  He  thinks  it  quite  possible  that  the  works 
will  not  at  once  be  required  of  the  height  indicated  by  him,  but  that  in 
time  they  will  be.  The  purchase  of  plant  for  carrying  on  the  works  of 
construction  is  estimated  at  $20,000;  the  purchase  of  dredge,  tug,  dump- 
boats,  &c.,  at  $35,000. 

Mr.  Fremont  thinks  that  the  water-way  of  the  north  channel,  from 
below  Spirit  Island  to  below  Venus  Point,  should  be  continued  at  about 
the  same  width  that  now  exists  between  Spirit  Island  and  the  north 
shore,  or  about  1,000  feet,  the  contraction  to  be  effected  by  low  dams, 
perpendicular  or  parallel  to  the  direction  of  the  current  from  or  along 
both  shores.  If  spurs  are  used,  he  recommends  a  maximum  interval 
between  them  of  800  feet,  which,  if  needed,  may  be  reduced  by  supple- 
mentary works. 

North  of  Cockspur  Island  he  recommends  the  construction  of  two 
training  walls.  One  of  them  would  extend  from  the  Horseshoe  Shoal 
to  the  Red  Light  Beacon  on  Oyster-bed  Shoal;  the  other  along  the 
north  side  of  Saint  Michael's  Channel. 

The  cost  of  all  these  works,  supposed  to  include  some  dredging,  is 
estimated  by  him  at  $350,000. 

A  jetty  or  training  wall  at  the  lower  end  of  Fig  Island,  extending  in 
an  easterly  direction,  forms  part  of  his  plan,  and  he  proposes  to  connect 
its  eastern  end  by  a  low  dam  with  Barnwell  Island.  Probable  cost 
estimated  at  $35.()00,  including  deepening  of  the  new  channel  at  "The 
Wrecks"  to  a  mean  low- water  deptli  of  17  feet.  • 

Mr.  Fremont  estimates  that  nearly  800,000  cubic  yards  of  material 
including  20  per  cent,  extra  for  errors  in  calculation)  must  be  removed 
from  the  Savannah  River  in  front  of  the  city  to  establish  a  uniform 
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width  of  600  feet,  and  sufficient  depth  to  enable  vessels  to  be  moved 
from  wharf  to  wharf  at  any  stage  of  tide.  The  cost  of  removing  this 
material  is  estimated  at  $95,000.  At  the  time  when  Mr.  Fremont  made 
this  report  the  commissioners  appointed  to  render  an  award  for  land 
damages  at  Hutchinson's  Island  had  not  yet  come  to  a  decision.  As  a 
preliminary  estimate,  he  assumes  the  probable  cost  to  be  $100,000. 

The  dam  at  the  Cross-Tides  is  not  specially  referred  to  in  the  report, 
but  the  sum  of  $10,000  is  named  in  the  general  CvStimate  to  be  used  for 
the  purpose  of  raising  the  dam  properly. 

The  estimated  aggregate  cost  of  all  the  improvements,  summarily 
pointed  out  in  Mr.  Fremont's  report,  is  therefore  $590,000,  including 
land  damages. 

Mr.  Fremont  briefly  refers  to  the  fact  that  the  main  current  of  the 
north  channel  suddenly  leaves  the  concave  shore  near  the  lower  end  * 
of  Elba  Island  and  passes  over  to  Venus  Point,  whence  it  is  deflected 
southward  to  Long  Island,  to  cross  again  to  the  north,  impinging  upon 
Oyster-bed  Shoal  opposite  Cockspur  Island,  dividing  there  into  two 
channels. 

He  concludes  that,  utider  the  influence  of  the  prevailing  northeasterly 
winds,  the  line  of  deep  water  would  generally  be  on  the  southerly  side 
of  the  north  channel,  but  that  it  is  deflected  and  driven  northward  by 
the  strong  ebb  currents  from  the  lateral  channels  below  Elba  Island. 
fle  is  inclined  to  think  if  these  channels  were  closed  (an  operation 
already  decided  upon  and  now  in  progress)  that  the  natural  course  of 
the  main  channel  would  be  along  the  southern  shore  from  the  lower  end 
of  Spirit  Island  to  near  Cockspur  Island. 

It  is  seen  that  Captain  Greene  and  Mr.  Fremont  substantially  agree 
in  regard  to  the  means  thought  to  be  necessary  for  the  further  improve- 
ment of  the  Savannah  River  and  Harbor.  Both  consider  it  necessary  to 
raise  the  dam  at  the  Cross-Tides  much  higher  than  it  now  is,  to  contract 
the  water- way  of  the  north  channel  below  Spirit  Island,  and  to  protect 
Saint  Michael's  Channel  below  Tybee  Knoll  by  a  training  wall.  They 
differ  in  regard  to  the  treatment  of  the  reach  of  the  river  from  below 
the  Fig  Island  jetty,  recently  approved  by  the  Chief  of  Engineers  and 
now  in  course  of  construction,  to  the  head  of  Elba  Island.  Captain 
Greene  proposes  to  guide  the  navigable  channel  on  its  north  side  by  a 
series  of  spurs,  while  Mr.  Fremont  would  throw  a  low  dam  across  the 
lower  entrance  of  Back  River. 

It  is  to  be  regretted  that  the  dams  intended  to  close  the  side  channels 
below  Elba  Island  have  not  yet  been  constructed,  owing  to  the  utter 
failure  of  the  contractor  to  accomplish  anything.  His  contract  was 
annulled  on  May  19,  1881,  and  the  preparations  for  doing  the  work  by 
hired  labor  with  material  bought  in  open  market,  and  for  procuring  the 
requisite  plant,  consumed  so  much  time  that  actual  operations  could  not 
be  commenced  until  recently.  If  these  dams  had  been  finished,  and  the 
submerged  dam  across  the  south  channel  at  the  head  of  Elba  Island 
been  raised  somewhat  higher,  the  observed  effe(5ts  of  these  works  would 
have  furnished  valuable  information  in  regard  to  the  question  of  what 
may  be  needed  for  a  further  and  permanent  improvement  of  the  lower 
Savannah  River. 

There  can  be  no  doubt,  however,  that  the  water-way  of  the  north 
channel  should  be  contracted  where  it  evidently  is  too  wide,  and  the 
real  question  is  the  number  and  extent  of  the  works  to  be  constructed, 
the  sites  for  which  are  indicated  in  a  general  way  by  the  river  itself. 

A  radical  solution  of  the  problem  would  consist  in  confining  the  river 
between  training  walls  or  bulkheads  all  the  way  down  to  Tybee  Roads, 
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increasing  the  space  between  them  in  approaching  the  lower  end.  This 
was  the  latest  form  according  to  which  the  river  Clyde  was  improved ; 
and  the  river  Maas,  from  above  Rotterdam  to  its  outlet  into  the  North 
Sea,  was  similarly  treated.  By  such  an  arrangement  the  currents  of 
the  ebb  and  flood  tide  would  be  compelled  to  follow  the  same  channel, 
and  the  result  would  be  the  maintenance  of  a  navigable  water-way  of 
ample  depths.  The  expense  would  be  verj*^  great,  however,  even  if  the 
training  walls  were  carried  up  to  the  level  of  half-tide  only,  as  in  the 
case  of  the  river  Maas,  and  a  further  discussion  of  such  a  project  appears 
to  be  premature  at  the  present  time. 

A  more  economical  method  of  improving  the  river  at  those  places 
where  it  is  too  wide  and  of  insufficient  depth  is  offered  by  the  employ- 
ment of  wing-dams  or  spur-jetties.  By  a  proper  disposition  of  such 
works  it  is  believed  that,  without  excessive  cost,  a  permanent  channel 
may  be  established  of  sufficient  depth  to  enable  vessels  of  22  feet  draught 
to  pass  from  Tybee  Eoads  to  the  city  on  the  flood- tide,  which  is  the  maxi- 
mum draught  contemplated  in  the  project  previously  submitted  for  the 
improvement  of  this  tidal  stream.  No  greater  draught  than  this  can  be 
safely  carried  over  the  Tybee  Bar  except  on  the  high-water  of  spring 
tides,  and  not  even  then  unless  the  sea  is  more  than  ordinarily  calm. 

It  is  well  known  that  the  first  real  improvement  of  the  river  Clyde 
wa«  obtained  by  means  of  a  number  of  rubble  spurs,  which  were  built 
by  John  Golborne  m  the  years  from  1773  to  1776,  and  aided  by  dredging 
on  the  hard  shoals.  Where  in  1769  only  2  feet  depth  of  water  at  low- 
tidehad  existed,  these  works  had  in  1775  created  a  channel  of  300  feet 
width  and  6  feet  10  inches  depth,  which,  at  the  end  of  the  next  six 
years,  according  to  Mr.  Golborne's  statement,  had  increased  to  12  or  14 
feet,  while  the  spaces  between  many  of  the  jetties  had  become  filled  up 
and  covered  with  grass.  A  great  number  of  additional  jetties  were 
built  at  the  beginning  of  the  present  century,  by  the  advice  of  John 
Eennie,  who  also  recommended  to  connect  the  heads  of  the  spurs  by 
continuous  low  rubble  walls,  which  is  believed  to  be  the  first  instance 
of  the  adoption  of  the  system  of  longitudinal  training  walls. 

In  regard  to  the  question  of  the  number  and  size  of  the  works  needed 
for  contracting  the  river,  the  following  remarks  are  offered : 

The  channel-way  of  the  Savannah  River,  like  that  of  most  other 
rivers  in  their  natural  condition,  presents  a  succession  of  extended  and 
comparatively  deep  pools,  separated  by  reaches  of  shoal  wat-er.  It 
would  seem  that  the  more  economical  plan  of  improvement  will  be  to 
construct  works  in  the  slioal  sections  of  the  river,  designed  to  produce 
.  channels  of  adequate  depth  and  of  suflicient  length  to  connect  the  deep 
pools.  It  is  obvious  that  this  method  naturally  leads  to  the  preserva- 
tion of  the  present  line  of  channel,  to  which  there  seems  to  be  no  special 
objection.  It  is  true  that  the  channel  is  somewhat  crooked,  but  the 
curves  have  large  radii,  and,  so  far  as  known,  have  never  been  consid- 
ered as  an  impediment  to  navigation.  To  attempt  to  straighten  the 
channel  would  tlirow  some  of  the  works  into  the  deepest  water  and  ren- 
der them  more  expensive.  It  may  be  said,  also,  that  the  causes  which 
tend  to  throw  the  main  current  of  a  river  alternately  from  one  bank  to 
the  other  are  generally  rather  obscure,  and  it  seems  advisable  in  the 
present  case  to  accommodate  the  works  to  the  natural  course  of  the 
main  current  where  it  is  practicable,  instead  of  attempting  to  change 
it  violently. 

The  deepest  pool  is  found  at  the  head  of  the  north  channel,  between 
Spirit  Island  and  the  shore  of  South  Carolina.  At  the  narrowest  part, 
at  low-water,  the  width  is  1,055  feet,  with  a  mean  hydraulic  radius  of 
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•20.4  feet,  and  maximum  depths  of  from  35  to  40  feet  at  mean  low-tide. 
The  18-foot  curve  or  pocket  commences  at  a  point  above  Spirit  Island 
and  ends  opposite  the  lower  end  of  that  island,  its  length  being  about 
8,000  feet. 

At  the  easterly  end  of  Spirit  Island  the  north  channel  widens  to  1,800 
feet,  with  a  hydraulic  radius  of  12.75  feet  at  low-water.  The  deep-water 
channel  of  this  profile  is  about  600  feet  wide,  with  depths  varying  from 
16  to  17^  feet.  This  may  be  considered,  approximately,  as  a  standard 
profile,  representing  a  cross-section  of  the  river  as  it  should  be  when 
improved  as  proposed. 

Passing  below  the  confines  of  Spirit  Island  the  river  rapidly  widens  5 
three-quarters  of  a  mile  below  the  width  is  over  4,000  feet,  with  corre- 
sponding shallow  water.  The  low-water  depth  of  the  navigable  channel 
in  this  vicinity  is  estimated  at  12  feet,  or  a  little  over,  but  on  a  very  lim- 
ited width. 

From  this  point  down  the  river  gradually  narrows,  and  at  the  lower 
end  of  Elba  Island  another  pool  is  fornied.  The  total  width  is  here 
about  2,500  feet,  and  in  the  deep  water-way  near  the  island  low-water 
depths  of  30  feet  and  upwards  are  found.  The  18-foot  pocket  extends 
about  parallel  to  the  island  shore  for  a  length  of  about  3,600  fe«t. 

The  river  then  again  widens,  and  at  the  mouth  of  the  north  channel,  be- 
tween the  southeasterly  point  of  Jones  Island  and  the  middle  portion  of 
Long  Island,  the  width  is  about  4,700  feet,  with  available  low- water 
depths  of  from  13J  to  15  feet  in  the  channel-way.  The  main  current 
passes  from  Elba  Island  across  the  river  to  the  north  shore  of  Jones 
Island,  where  it  forms  a  third  narrow  pool,  with  depth  varying  from  18 
to  26  feet  for  a  length  of  about  a  mile. 

Along  the  shore  of  Long  Island  a  good  navigable  channel  exists,  the 
maintenance  of  which  is  probably  due  to  the  slight  concavity  and  com- 
parative toughness  of  the  banks.  The  low- water  depths  reach  up  to  20 
and  21  leet ;  but  these  depths  are  lost  near  the  lower  end  of  the  island 
and  beyond,  in  consequence  of  the  weakening  of  the  ebb-currents  by 
the  rapid  expansion  of  the  waters  as  they  approach  Tybee  Eoads.    ■ 

The  large  shoal  or  island  partly  bare  even  at  high- water,  north,  of 
Fort  Pulaski,  known  as  Oyster-Bed  Shoal,  divides  the  ship-cliannel  into 
two  amis,  of  which  the  southern  one,  since  1872,  has  been  selected  for 
use  and  has  been  deepened  by  dredging.  It  was,  and,  to  some  extent, 
is  now,  obstructed  by  shoals  and  remnants  of  wrecks,  and  needs  further 
improvement.  The  same  is  the  case  with  the  easterly  continuation  of 
this  channel,  from  Tybee  Knoll  to  Tybee  Koads,  known  as  Saint  Michael's 
Channel,  where  vessels  sometimes  find  trouble  in  passing. 

The  work  of  improving  the  Savannah  River  and  Harbor,  so  as  to  in- 
crease the  depth  of  the  water  from  the  bar  up  to  the  city  to  22  feet,  as 
provided  for  in  the  act  of  March  3,  1881,  and  which  is  interpreted  to 
mean  a  depth  that  will  permit  vessels  drawing  22  feet  to  reach  the  city 
on  the  flood-tide,  requires  not  only  the  construction  of  certain  works  in 
the  north  channel,  but  also  higher  up,  as  far  as  the  Cross-Tides,  4  miles 
above  the  city. 

The  various  points  where  such  additional  works  are  believed  to  be 
needed,  with  the  probable  cost  of  such  works,  will  now  be  briefly  dis- 
cussed, beginning  at  the  Cross-Tides. 

CROSS-TIDES. 

The  further  improvement  of  the  harbor  of  Savannah,  and  of  that  por- 
tion of  the  river  immediately  below  the  city,  requires  an  increase  of  the 
flow  of  water  in  that  section.    For  that  purpose  the  submerged  dam  at 
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Cross-Tides,  recently  constructed,  must  be  raised,  as  the  strength  of  the 
currents  across  its  low  crest  towards  Ba/jk  River,  during  ebb-tide, 
shows  that  too  large  a  volume  of  water  escapes  in  that  direction  and  is 
lost  to  the  Front  River. 

It  was  stated  in  the  last  annual  report  that  the  crest  of  the  work 
then  reached  at  several  places  up  to  the  level  of  low-water,  while  at 
other  points  there  wa«  from  6  to  8  feet  of  water  over  it  at  low -tide;  and 
that  it  might  become  advisable  to  raise  the  dam  ultimately  to  the  level 
of  high-water.  In  the  latter  event  no  doubts  are  entertained  that  the 
work  will  have  a  beneficial  intiuence  on  the  navigable  channel  in  front 
of  and  below  the  city,  and  the  estimate  of  the  cost  of  further  improve- 
ment should  therefore  provide  for  that  contingency. 

There  is  a  question  whether  a  gap  should  be  left  in  the  dam  for  the 
passage  of  river  craft.  In  view  of  the  violent  currents  that  are  now 
frequently  observed  here,  it  is  doubtful  whether  boats  could  safely  pass 
through  the  gap  when  the  crest  of  the  dam  on  both  sides  the  opening^ 
shall  have  been  raised  to  high-water  mark,  and  the  danger  of  under- 
mining on  the  down-river  side  of  the  dam  will  be  considerable  if  a 
channel  be  left  through  it.  In  forming  an  estimate  of  the  cost  of  com- 
pleting the  work  up  to  the  level  of  ordinary  high-water,  it  seems  to  be 
safer  to  assume  that  no  gap  will  be  left. 

Several  hundred  cubic  yards  of  stone  have  been  placed  on  the  dam 
since  July  1,  1881,  and  with  the  funds  still  on  hand  it  is  proposed  to 
raise  the  work  to  the  height  of  several  feet  above  low-water. 

IMPROVEMENT  OF  THE  WATER-WAY  BETWEEN  CROSS-TIDES  AND  THE 

CITY  OF   SAVANNAH. 

The  distance  from  the  Cross-Tides  to  the  upper  part  of  the  city  of 
Savannah  is  about  3  J  miles.  Some  dredging  has  been  done  here  of  late, 
temporarily  improving  the  channel  near  the  Georgia  shore,  but  as  the 
proposed  raising  of  the  dam  at  the  Cross-Tides  progresses,  some  addi- 
tional dredging  should  be  done  in  this  reach,  with  a  view  of  more  nipidly 
gaining  the  depth  which  the  increased  flow  of  water  is  to  maintain.  It 
is  thought  that  the  sum  of  $20,000  may  advantageously  be  expended  for 
the  pun^ose. 

ENLARGING    THE    WATER-WAY    OPPOSITE    THE    CITY   FRONT  AND  AT 

FIG  ISLAND. 

This  improvement  requires  the  cutting  away  of  a  strip  of  land  on  the 
Hut<;hinsou's  Island  side,  opposite  the  city,  and  a  considerable  amount 
of  dredging  along  the  city  front  on  nearly  the  whole  width  of  the  river. 
It  is  contemplated  in  the  existing  project  of  improvement  to  widen  the 
river  to  600  feet,  opposite  the  upper  portion  of  the  city,  gradually  in- 
creasing the  width  650  feet  near  Fig  Island,  opposite  the  loVer  front  of 
the  city,  and  to  deepen  it  sufficiently  to  enable  vessels  drawing  as  much 
as  22  feet  of  water  to  be  moved  from  wharf  to  wharf  at  any  stage  of  tide. 

The  length  of  the  strip  of  land  to  be  cut  off  is  nearly  2,300  feet,  aver- 
aging 62^  feet  in  width.  The  present  front  of  Hutchinson's  Island  ia 
wharfed,  except  about  600  feet  of  its  length.  The  land  is  held  by  sun- 
dry parties,  and  is  for  the  most  part  occupied  by  improvements,  among 
which  are  a  large  saw-mill  with  log-pond,  a  ship-yard  and  marine  rail- 
way, warehouses,  machine  shop,  and  oil  works. 

Negotiations  for  an  appraisement  and  transfer  to  the  United  States 
of  the  necessary  area  of  land,  amountiug  to  3.3  acres,  were  commenced 
about  a  year  ago,  but  have  not  yet  been  brought  to  a  close. 
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It  is  understood^  however,  that  the  city  agrees  to  give,  and  the  land- 
holders agree  to  accept,  an  equal  area  of  land  directly  in  rear  of  the 
land  to  be  ceded.  The  United  States  are  expected  to  pay  the  expenses 
of  moving  back  or  putting  up  again  on  the  new  sites  the  several  estab- 
lishments now  existing,  and  of  building  wharves  along  the  new  river 
front. 

From  information  recently  received  it  is  thought  that  the  aggregate 
claim  for  damages  will  amount  to  about  $75,000. 

Assistant  Engineer  S.  L.  Fremont  estimates  that  the  strip  of  land  must 
be  cut  away  to  a  depth  of  about  20  feet.  This  would  be  equal  to  a  vol- 
ume of  106,000  cubic  yards  of  material. 

He  further  estimates  that,  in  order  to  gain  the  desired  depth  of  water 
alon^  the  city  front  on  a  length  of  about  4,000  feet,  about  530,000  cubic 
yards  of  material  must  be  removed. 

The  aggregate  amount  of  material  to  be  removed  by  excavating  or 
dredging  is,  therefore,  636,000  cubic  yards,  and  the  cost  of  its  removal 
will  be  about  $98,000.  This  is  expected  to  give  a  low-water  depth  of  22 
feet  on  the  city  side  of  the  river,  so  that  vessels  can  load  to  their  full 
draught  and  move  from  wharf  to  wharf  at  any  stage  of  tide  without 
grounding,  while  the  rest  of  the  channel  will  have  a  depth  of  only  22 
feet  at  high- water. 

It  is  not  to  be  expected  that  a  deep  pool  or  basin  thus  artificially 
formed  will  maintain  itself  perfect  by  the  mere  strength  of  the  currents, 
and  occasional  dredging  will  be  necessary  after  it  ha«  been  established^ 

Another  improvement  may  be  mentioned  here.  When  the  land  on 
Hutchinson's  Island  shall  have  been  cut  away,  and  the  new  front  lined 
with  wharves,  it  will  before  long  become  desirable  to  extend  the  line  of 
bulkheads  on  that  side  to  near  the  lower  end  of  Fig  Island.  .  The  present 
excessive  widths  and  irregularities  of  shore  line  opposite  the  city  will 
then  disappear,  the  tide  currents  will  be  guided  as  if  by  regular  train- 
ing-walls on  both  sides,  and  the  maintenance  of  the  increased  depth  of 
the  harbor  will  be  greatly  facilitated  and  rendered  less  expensive.  As 
part  of  the  general  plan  of  improvement,  the  immediate  construction  of 
at  least  two  wing-dams,  reaching  from  the  north  shore  out  nearly  to  the 
new  bulkhead  line,  is  deemed  necessary,  and  has  recently  been  recom- 
mended and  approved.  Pehaps  a  third  one  will  also  be  required  at  an 
early  day.  Beyond  this  and  the  dredging  above  mentioned  the  General 
Government  should  not  expend  any  more  money  opposite  the  city  front, 
as  the  completion  of  the  bulkhead  line  on  the  north  side  will  doubtless 
be  undertaken  by  private  enterprise  as  soon  as  additional  wharfage 
facilities  are  needed  on  that  side  of  the  stream.  These  three  wing-dams 
will  cost  about  $25,000. 

The  cost  of  improving  the  river  in  front  of  the  city  is  therefore  esti- 
mated at  $198,000,  viz: 

Amoaor  of  claims  for  damages |75,000 

Excavation  and  dredging 98,000 

Three  wing-damb  from  Hutchinson's  Island 25,000 

Total 198,000 

NEW  CHANNEL  AT  **THE  WRECKS." 

Experience  having  shown  that  the  new  channel  at "  The  Wrecks,"  run- 
ning close  to  the  south  shore  as  the  river  emerges  from  the  confines  of 
Fig  Island,  cannot  sufficiently  maintain  the  depths  obtained  by  repeated 
dredging,  it  was  considered  expedient  to  begin  the  construction  of  a 
vork,  the  ultimate  necessity  of  whicli  has  been  indicated  in  several  pre- 
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ceding  annual  reports,  but  had  been  temporarily  held  in  abeyance.  The 
work  referred  to  is  a  deflecting  jetty,  or  training-wall,  extending  east 
ward  from  the  lower  end  of  Fig  Island.  On  ray  recommendation  the 
design  for  it«  construction  was  approved  by  department  letter  dated 
November  4,  1881. 

The  jetty,  if  carried  up  to  a  height  of  3  or  3 J  feet  above  the  level  of 
low-water,  will  keep  together  the  currents  issuing  from  Front  River  dur- 
ing the  latter  stages  of  the  ebb-tide,  and  may  safely  be  expected  to  exert 
a  very  beneficial  influence  on  the  preservation  of  such  depths  as  will  be 
gained  by  dredging,  and  even  to  deepen  the  channel  by  its  own  aetioh, 
especially  when  the  dam  at  Cross-Tides  shall  have  been  built  up  to  the 
height  suggested  in  this  report. 

The  total  length  of  the  jetty,  as  now  designed,  is  5,200  feet.  It  is 
built  of  log  mattresees,  overlaid  with  brush  and  riprap  stone.  Above 
the  low- water  line  the  latter  material  will  be  used  liberally.  The  bottom 
course  is  already  laid  for  a  length  of  2,040  feet,  and  a  second  course  for 
a  length  of  290  feet,  and  the  work  will  soon  be  carried  up  to  the  height 
of  2  or  3  feet  above  low-water  mark  on  the  entire  length  designed.  If 
built  up  to  the  level  of  half-tide,  except  on  the  lower  end,  for  a  length 
of  about  200  feet,  which  may  gradually  drop  down  to  a  height  of  about 
3  feet  above  the  bed  of  the  river,  to  prevent  troublesome  scour  at  that 
point,  the  cost  of  this  work  is  estimated  at  $30,000. 

IMPROVEMENT  OF    THE    WATER-WAY  FROM    THE    VICINITY  OF    FORT 
JAOKSON  TO   THE  HEAD  OF  THE  NORTH  CHANNEL. 

The  distance  from  the  lower  end  of  the  Fig  Island  jetty,  here  referred 
to,  to  Fort  Jackson,  on  the  south  shore  of  the  8avannah  Eiver,  is  about 
half  a  mile,  and  from  that  place  to  the  head  of  the  north  channel,  2 
miles. 

Down  to  near  the  upper  end  of  the  south  channel,  1  mile  below  the 
fort,  the  navigable  channel  passes  near  the  south  shore,  which  is  slightly 
concave,  and  ample  depths  are  found  here.  But  on  the  reach  abreast 
the  head  of  Elba  Island,  of  about  1  mile  in  length,  part  of  which  is 
known  as  "The  Obstructions,"  the  depths  are  much  reduced  below  the 
standard  desired.  Through  this  reach  the  main  channel  passes  from 
the  Georgia  to  the  South  Carolina  shore.  Occasional  dredging  has 
given  here  but  temporary  relief,  as  is  generally  the  case  where  an  in- 
flection of  a  river  is  to  be  dealt  with. 

It  is  necessary  to  direct  stronger  currents  over  these  shallow  places, 
and  this  can  be  effected  by  contracting  the  water-way.  The  wing-dams 
proposed  by  Captain  Greene  are  well  located  for  the  purpose.  It  ap- 
pears, however,  that  only  those  numbered  15,  17,  and  19  on  the  chart 
sent  with  his  report  are  immediately  necessary,  as  they  will  act  directly 
upon  the  portion  of  the  river  to  be  improved.  Possibly  No.  13  might 
be  included,  as  it  will  produce  an  extension  of  the  deep-water  pocket 
now  ending  opposite  the  head  of  the  south  channel  into  the  defective 
reach;  and  also  dams  numbered  5  and  11^,  closing  the  channels  on  the 
northwest  and  southeast  sides  of  Barnwell  Island. 

The  other  spurs  above  No.  13,  to  wit,  Nos.  3,  7,  9,  and  11,  shown  on 
the  chart,  are  evidently  designed  to  concentrate  the  outgoing  waters  of 
Back  River,  and  guide  its  ebb-currents  at  a  favorable  angle  into  the 
main  channel  ne^ir  Fort  Jackson.  They  would  undoubtedly  assist  in 
creating  greater  depths  in  the  vicinity  of  "The  Obstructions,"  but  their 
construction  does  not  seem  to  be  of  very  pressing  need,  and  should  be 
postponed  until  demonstrated  to  be  necessary. 
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In  relation  to  this  matter,  the  question  may  be  raised  whether  it  will 
be  more  advantageous  to  effect,  just  below  the  Fig  Island  jetty,  by 
suitable  works  and  at  a  favorable  angle,  the  junction  of  the  ebb-cur- 
rents from  Back  River  and  Front  River,  or  to  promote  the  entrance  of 
the  flood-tide  into  Front  River,  and  slightly  obstruct  its  flow  into  Back 
River,  through  extending  the  Fig  Island  Jetty  by  a  sill-dam  in  an 
easterly  direction  to  the  low  islands  opposite  Fort  Jackson.  A  low  dam 
arranged  as  here  suggested,  though  only  about  3  feet  high  above  the^ 
bottom  of  the  river,  would  tend  to  guide  the  flood-tide  currents  into 
Front  River,  and  would,  in  a  measure,  act  as  a  submerged  training  wall 
for  the  waters  flowing  out  during  ebb-tide.  Such  a  sill-dam  would  have 
a  length  of  about  3,500  feet,  and  with  a  base  of  30  feet  width  would 
cost  about  $26,000.  The  works  proposed  by  Captain  Greene,  compris- 
ing Kos.  3,  7,  9,  and  11,  and  three  spurs  on  the  north  side  of  the  Fig 
Island  Jetty,  would  haA'-e  an  aggregate  length  of  about  4,600  feet,  and 
will  probably  cost,  approximately,  $40,000. 

It  is  thought  sufficient  to  include  in  the  new  project  the  two  closure 
dams  at  Barnwell  Island,  and  those  wing-dams  that  are  undoubtedly  re- 
quired to  improve  the  ship-channel  at  *'  The  Obstructions"  and  vicinity. 
They  will  be  four  in  number,  by  including  No.  13,  of  an  aggregate  length 
of  about  3,000  feet.  As  a  general  rule,  the  height  of  the  shore  ends  of 
these  spurs  may  be  about  7  feet  above  mean  low-water  for  a  length  of 
100  feet.  For  the  following  200  feet  of  length  the  crest  may  gradually 
drop  to  a  height  of  3  feet  above  low-water  level,  from  which  point  it  may 
run  out  at  a  gentle  slope  to  the  head  of  the  work  next  to  the  channel, 
where  it  may  be  not  higher  than  3  feet  above  the  bed  of  the  river.  This 
will  prevent  the  formation  of  deep  holes  caused  by  eddying  currents 
at  the  head,  and  the  deepening  effects  of  the  spur  will  be  more  evenly 
distributed  over  the  width  of  the  channel.  Iti  all  cases  the  head  is 
recommended  to  be  in  the  shape  of  a  T,  to  form  a  low  training  wall  of 
from  300  to  500  feet  in  length,  to  extend  the  effect  of  the  spur  some  dis- 
tance above  and  below.  It  will  also  obstruct  the  currents  that  are  gen- 
erally found  to  run  along  the  sides  of  wing-dams  towards  the  channel, 
and  will,  moreover,  in  some  measure,  prevent  the  sediment  which  is 
dropped  in  the  intervals  between  the  spurs  from  being  washed  into  the 
channel. 

The  elevation  of  the  crown  above  the  bed  at  the  different  points  of 
the  wing-dam  may,  of  course,  vary  from  the  rule  here  suggested,  but  it  is 
believed  that  with  a  longitudinal  profile  approximately  like  that  de- 
scribed the  desired  effect  will  be  realized,  and  the  estimates  have  been 
made  on  that  basis.  As  to  the  mode  of  construction,  it  is  assumed  that 
the  crown  ^ill  be  uniformly  4  feet  wide,  with  slopes  of  1  to  1  on  each  side. 
All  that  portion  of  the  dam  from  1  to  2  feet  above  mean  low-water  is 
presumed  to  be  of  riprap  stone ;  below,  alternate  courses  of  log  or 
brush  mattresses  and  stone,  the  latter  used  as  sparingly  as  practicable. 
The  bottom  mattress  is  supposed  to  project  about  5  feet  beyond  the  foot 
of  the  slope  on  each  side  of  the  dam. 

At  present  prices  it  is  estimated  that  the  four  wing-dams  designed  for 
the  improvement  of  the  channel  abreast  of  the  head  of  Elba  Island, 
together  with  the  Barnwell  Island  dams,  will  cost  approximately  $45,000. 

DAM  AT  THE  HEAD  OF  SOUTH  CHANNEL. 

This  work  forms  a  part  of  the  supplementary  project  of  March  19, 1879. 
It  was  designed  to  increase  the  volume  of  ebb-flow  in  the  north  chan- 
nel, and  was  intended  to  be  a  submerged  dam,  keeping  a  portion  of  it, 
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for  a  width  of  200  feet,  at  least  10  feet  below  mean  low-water  for  the 
accommodation  of  vessels  of  moderate  draught  bound  in  or  out  of  Saint 
Augustine  Creek,  which  forms  part  of  the  inland  passage  to  Florida. 

Oi>erations  were  commenced  here  some  time  ago,  and  at  the  end  of 
the  past  fiscal  year  an  apron  or  bottom  course  of  mattresses  of  24  feet 
width  and  18  inches  in  average  thickness,  overlaid  with  some  riprap 
stone,  had  been  laid  from  the  line  of  high-water  on  one  bank,  across  the 
river,  to  the  corresponding  line  on  the  other  bank.  A  second  and  third 
course  of  narrow  mattresses  cover  portions  of  the  apron. 

The  original  width  of  the  transverse  profile  of  the  south  channel  at 
the  site  of  the  dam  was  1,000  feet  at  mean  low-water  and  1,460  feet  at 
high-water,  with  an  average  low- water  depth  of  13.3  feet,  and  a  maxi- 
mum depth  of  20.5  feet.  The  works  thus  far  executed  have  reduced 
these  dimensions  somewhat.  The  widths  of  the  river  at  low-water  and 
high-water  are  now  960  and  1,060  feet,  respectively;  the  average  low- 
water  depth  is  10.4  feet  and  the  maximum  depth  18.5  feet.  The  area  of 
cross-section  has  been  reduced  from  13,330  square  feet  to  9,9^0  at  low- 
water,  and  from  21,150  square  feet  to  17,070  at  high-water. 

It  appears  necessary  to  raise  the  dam  higher  to  produce  appreciable 
effects.  It  is  proposed  to  reduce  the  average  low- water  depth  to  about 
5  feet,  and  perhaps  still  more,  leaving  a  ga{)  as  originally  designed. 

An  estimate  of  the  probable  cost  of  this  work  is  given  in  the  project 
of  March  19, 1879,  and  is  judged  to  be  ample,  even  if  th^  dam  is  raised 
higher  as  above  indicated. 

IMPROVEMENT  OP  THE  WATER-WAY  OP  THE  NORTH  CHANNEL  PROM 
THE  HEAD  OP  ELBA  ISLAND  TO  THE  LOWER  END  OP  JONES  ISLAND. 

The  length  of  the  present  ship-channel  in  the  several  reaches  em- 
bi*aced  in  this  section  of  the  river  is  about  6 J  statute  miles.  Three  com- 
paratively deep  pools,  with  low-water  depths  from  17  feet  upwards,  are 
found  here,  of  an  aggregate  length  of  about  3  miles.  The  upper  and 
lower  pools  are  located  on  the  north  or  South  Carolina  shore  of  the 
river;  the  middle  one  on  the  south  shore  near  the  lower  part  of  Elba 
Island.  The  shoal  reaches  occupy  the  places  technically  known  as  in- 
flec>tions,  where  the  principal  current  passes  from  one  bank  to  the  oppo- 
site one,  and  these  are  the  places  that  must  be  improved  by  suitable 
works. 

The  solution  of  the  problem  consists  in  concentrating  the  scattered 
currents  upon  the  line  adopted  for  the  ship-channel,  to  produce  greater 
depths  by  the  scouring  action  of  stronger  bottom  currents,  aided  by 
dredging  where  the  bed  is  refractory. 

It  is  proposed  to  effect  this  concentration  of  currents  in  the  shallow 
reaches  by  means  of  spurs  or  wing-dams  projected  into  the  river  from 
both  banks,  leaviug  ample  width  between  the  heads  of  each  set  or  pair 
of  spurs  for  a  low- water  channel.  A  few  jetties  will  be  required  for 
each  shallow  reach,  generally  in  pairs,  although  there  will  be  points 
where  one  jetty  will  suffice,  with  some  works  for  protecting  the  opposite 
shore  from  abrasion.  Each  wing-dam  should  be  provided  at  its  head 
with  a  low  training  wall,  about  500  feet  long,  parallel  to  the  channel- 
way. 

When  two  adjoining  spurs  are  too  far  apart,  it  is  proposed  to  mark 
the  margin  of  the  deep  water-way  by  a  detached  length  of  training  wall^ 
with  a  short  spur  in  rear,  not  connected  with  the  shore.  To  promote 
the  deposit  of  sediment,  light  traverses  may  be  built  at  suitable  places. 

In  all  cases  the  heads  of  jetties  should  be  kept  very  low,  and  the 
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crown  shoiild  rise  at  a  very  gentle  slope  towards  the  high  shore  ends, 
as  already  described. 

It  is  expected  that  between  the  heads  of  every  pair  of  wing-dams 
the  bed  will  be  deepened  by  scour  to  a  greater  depth  than  required, 
forming,  in  fact,  secondary  pools,  overlapping  the  heads  of  these  works 
for  some  distance  in  the  direction  of  the  channel,  while  gradually  dimin- 
ishing in  depth.  It  is  not  thought  to  be  necessary  that  the  ends  of  these 
pools,  where  they  are  reduced  to  the  desired  minimum  low-water  depth 
of  about  17  feet,  should  actually  or  at  once  join  the  ends  of  similar 
depth  of  the  large  or  primary-  pools  already  existing,  by  the  direct  action 
of  the  wing-dams  alone.  The  work  of  joining  the  secondary  pools  with 
the  primary  ones  may  be  left  to  the  river  itself  by  gradually,  more  or 
less,  ftUing  up  the  intervals  between  the  spurs,  and  thus  reducing  the 
area  of  the  water-way  above  and  below  them. 

The  location  of  the  wing-dams  designed  for  the  improvement  of  the 
north  channel,  shown  on  the  chart  sent  with  Captain  Greene's  report,, 
are  considered  to  be  approximate  only,  and  subject  to  modification ;  but 
they  furnish  a  general  idea  of  what  is  required.  It  is  thought  that  the 
desired  end  can  be  obt>ained  without  giving  the  works  in  each  case  the 
full  length  indicated  on  the  chart. 

As  an  illustration  of  the  probable  effects  of  the  wing-dams  if  con- 
structed as  suggested,  the  spurs  numbered  6  and  25,  which  appear  to 
be  judiciously  located  about  800  yards  below  Spirit  Island,  will  be  briefly 
considered.  It  is  not  the  intention,  however,  to  present  a  lengthy  dis- 
cussion of  the  theories  bearing  upon  this  subject. 

When  the  north  channel  was  gauged  some  years  ago,  the  average 
discharge  during  the  ebb-tide,  in  the  principal  water-way  between  Spirit 
Island  and  the  north  shore,  was  found  to  be  about  42,800  cubic  feet  per 
second;  in  the  shallow  channel  south  of  Spirit  Island,  3,370  cubic  feet- 
The  aggregate  ebb  volume  that  passes  through  the  transverse  profile 
where  the  two  wing-dams  spoken  of  are  to  be  built,  may,  therefore,  be 
estimated  at  46,170  cubic  feet  per  second. 

An  examination  of  detailed  charts  has  furnished  the  following  data 
for  this  profile: 


Area  of  water-way.      Width.     '  Hydraulic  radius. 


Atlow-tide I  26,079  square  feet 

At  half'tide i  37,990  square  feet 


3,642  feet  I  7.16  feet 

8,687  feet  |         10.18  feet 


Assuming  that  at  half-tide  the  discharge  is  equal  to  46,170  cubic  feet 
per  second,  we  find  by  the  Daubuisson-Downing  formula  for  the  mean 
velocity  V : 

V  =  100x  VKo<  Bj 

where  R  =  hydraulic  radius  and  S  =  surface  slope,  that  S  =  .00001451. 
This  represents  the  surface  slope  of  the  unimproved  river. 

The  spur  on  the  north  side  is  designed  to  be  1,300  feet  long;  that  on 
the  south  side,  750  feet;  their  heights  as  already  indicated.  These 
works  will  reduce  the  width  of  the  profile  from  3,642  feet  to  2,672  feet 
at  low-tide,  and  from  3,687  feet  to  3,182  feet  at  half-tide,  leaving  a  clear 
space  between  the  heads  of  the  jetties  of  1,642  feet. 

When  the  scouring  eflfects  produced  by  the  wing-dam  shall  have 
been  practically  exhausted,  aided  by  dredging,  if  necessary,  the  former 
slope  will  probably  be  restored;  and  the  question  is,  what  depths  may 
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be  found  then  in  the. open  water-way  between  the  heads  of  the  works. 

The  result  of  the  calculation  is  briefly  as  follows: 

The  new  profile  may  be  divided  into  two  compartment's :  a  shallow 
•one,  the  bottom  of  which  is  formed  by  the  submerged  crest  of  the  wing- 
dams,  and  a  deep  compartment  between  their  heads. 

The  aggregate  width  of  the  shallow  compartment,  at  half-tide,  is 
1,540  feet;  its  area,  6,444  square  feet;  and  its  hydraulic  radius  is  4.12 
feet.  With  an  average  slope  of  .00001451,  the  discharge  over  the  jetties 
will  be  4,200  cubic  feet,  deduced  by  using  Young's  coefBcient  (84.3)  in 
the  formula  as  more  appropriate  than  Downing's  (100),  where  the  hy- 
draulic radius  is  so  small.        4 

The  balance,  or  41,970  (=46,170  less  4,200),  must  flow  out  between 
the  heads  of  the  dams.  The  width  of  this  water-way  being  given,  the 
new  or  modified  hydraulic  radius  of  the  enlarged  water-way  is  deter- 
mined by  the  formula: 

T>3  ^  Q2  .       ,  .  ,  (  Q  =  volume  of  discharge. 

10.000  X  p2  X  S'        ^"A^")  jp  =  wetted  perimeter. 

In  getting  this  equation,  the  formula  for  the  velocity  with  Downing^s 
•coefficient  of  100  is  employed  as  being  applicable  to  the  deep-water 
<5ompartment. 

By  inserting  the  values  given,  it  is  found  that  R  =  16.35  feet,  the  hy- 
draulic radius  at  half-tide. 

It  is  generally  assumed  that  the  proi)ortion  of  the  radius  to  the 
depths  prevailing  in  the  deep  channel  of  the  water-way  of  a  river  is, 
approximately,  as  2  to  3,  and  we  may  therefore  expect  to  find  depths  of 
24  or  25  feet  at  half-tide,  or  about  21  feet  at  low-tide,  in  a  width  of  sev- 
eral hundred  feet  between  the  spur-heads. 

By  examining  the  most  recent  detailed  charts  of  the  north  channel 
it  is  found  that  at  the  ends  of  the  existing  pools  the  points  of  16J  or 
17  feet  depth  are  quite  uniformly  from  800  to  1,000  feet  from  the  21-foot 
•curves  of  the  pools. 

It  may  be  expected  that  the  wing-dams  will  bring  about  similar  re- 
sults, and  that  they  will  create  sufficient  depths  for  as  great  a  distance 
Above  and  below  tbem.  The  low  training- walls  at  the  heads  ^rede- 
signed not  only  as  guides  to  the  current  but  also  to  push  out  still  fur- 
ther the  deep  pockets  artificially  formed.  The  gradual  accumulation  of 
deposited  material,  and  the  building  out  of  the  old  shore  lines  between 
the  wing-dams,  will,  it  is  hoped,  finish  the  work. 

It  must  also  be  borne  in  mind  that  every  inch  permanently  gained  in 
depth  will  augment  the  volume  of  the  flood-tide  ascending  the  river, 
and  will  produce  stronger  ebb- currents. 

The  closing  of  the  lateral  channels  below  Elba  Island  by  h  igh  dams 
will  soon  be  under  way.  The  irregularities  produced  in  the  north 
channel  by  these  secondary  water-ways  will  then  cease,  and  the  cost  of 
the  works  proposed  in  the  present  project  will  probably  be  reduced 
thereby,  although  it  would  be  neither  practicable  nor  safe  to  attempt 
to  form  an  estimate  ot  the  saving  that  may  be  effected. 

In  making  an  estimate  of  the  probable  cost  of  improving,  in  the  man- 
ner described,  the  north  channel  from  the  head  of  Elba  Island  to  the 
lower  end  of  Jones  Island,  it  has  been  assumed  that  on  the  north  side 
-eight  wing-dams  of  an  aggregate  length  of  about  8,000  feet,  with  low 
training- walls  at  their  heads,  aggregating  3,400  feet  in  length,  will  be 
^constructed,  also  a  detached  piece  of  training-wall  of  600  feet  length 
«oi)posite  the  central  portion  of  Elba  Island.     On  the  south  side  six 
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spurs  are  assumed  to  be  built  of  a  total  length  of  7,000  feet,  with  about 
1,700  feet  of  traiuing-wall.  The  total  cost  of  these  works  is  estimated 
at  $160,000.  The  longest  of  the  wing-dams  would  be  located  at  the 
southeast  point  of  Jones  Island;  it  will  extend  about  1,750  feet  in  a 
southerly  direction  toward  Long  Island,  and  from  its  head  will  spring^ 
a  training- wall  extending  eastward,  and  to  be  mentioned  farther  on. 

IMPROVEMBNT  OP  SAVANNAH  BIVEB  FROM  THE  LOWER  END  OF  J0NE» 
ISLAND   TO  TYBEE  ROADS. 

No  work  has  yet  been  done  for  improving  this  section  of  the  river  be- 
yond the  opening  of  a  new  channel  through  tfie  shoal  northeast  of  Fort 
Pulaski,  by  dredging,  and  the  removal  of  wrecks  and  dredging  on  the 
Oyster-Bed  Shoal,  north  of  Cockspur  Island.  It  is  necessary  to  cause  a 
larger  volume  of  water  to  flow  through  this  passage.  The  eastern  con- 
tinuation of  this  channel  that  leads  into  Tybee  Boads,  known  as  Saint 
Michael's  Channel,  is  also  subject  to  shoaling  from  sand  driven  in  on  the 
north  side  by  the  currents  from  Oalibogue  Sound  and  by  breaking  waves 
rolled  in  by  the  northeasterly  gales. 

The  probability  that  the  discharge  into  Tybee  Roads  will  have  to  be 
controlled  or  directed  in  some  degree  by  suitable  works  was  recognized 
in  the  supplementary  project  of  March  19, 1879,  but  no  estimate  of  the 
cost  of  such  works  was  therein  submitted.  It  was  said  that  a  simple 
sill  jetty  or  low  training- wall  rising  from  3  to  4  feet  from  the  bottom^ 
and  running  from  a  point  at  or  near  the  lower  end  of  Jones  Island  to 
the  Oyster-Bed  Beacon  (Red  Light),  and  perhaps  a  short  distance  be- 
yond, would  doubtless  suffice. 

Such  a  work  seems  to  be  rather  preferable  to  the  long  jetty  suggested 
by  Captain  Greene  to  be  run  from  Turtle  Island  to  Oyster-Bed  Shoal^ 
and  marked  ISo.  37  on  the  accompanying  chart,  which  is  apparently 
designed  to  prevent,  in  a  measure,  the  waters  of  the  estuary  between 
Jones  and  Turtle  islands,  and  just  south  of  these  islands,  from  flowing 
out  eastward,  and  to  compel  them  to  increase  the  flow  in  the  Cockspur 
Island  Channel.  Its  beneficial  effect  does  not  appear  to  be  as' evident 
as  that  of  the  jetty  or  training- wall  from  the.  lower  end  of  Jones  Island^ 
which,  in  fact,  will  perform  services  at  the  mouth  of  the  river  similar  to 
those  to  be  rendered  several  miles  above  by  the  jetty  now  in  course  of 
construction  from  Pig  Island,  and  designed  to  protect  and  improve  the 
new  channel  at  "The  Wrecks.^ 

The  jetty  from  Jones  Island  would  begin  at  or  near  the  outer  end  of 
the  long  wing-dam  ati  the  southeast  point  of  that  island,  and  would  run 
in  an  easterly  direction  to  the  vicinity  of  Red-Light  Beacon  and  the 
quarantine  station,  having  a  length  of  about  10,000  feet. 

i?he  more  elevated  portion  of  Oyster-Bed  Shoal  would  form  a  natural 
continuation  of  this  jetty,  which  would.then  be  extended  still  further 
eastward  for  the  protection  of  Saint  Michael's  Channel.  The  aggregate 
length  of  these  works  is  about  20,000  feet,  and  it  is  thought  that  they 
can  be  built  at  the  rate  of  $7  per  linear  foot  if  they  are  about  4  feet  high. 
Their  construction  will,  therefore,  cost  about  $140,000,  and  this  sum 
may  be  adopted  for  the  estimate,  whether  the  work  runn  from  Jones 
Island  or  from  Turtle  Island,  the  selection  of  a  location  for  the  line  of 
works  being  left  open  for  the  present. 

Kone  of  the  other  wing-dams  or  training- walls  intended  for  the  im- 
provement of  this  seaward  portion  of  the  river,  and  shown  on  Captain  . 
Greeners  chart,  are  recommended  as  strictly  necessary  at  the  present 
time,  and  may,  perhaps,  not  be  required  at  all,  with  the  exception  of  one 
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or  two  spurs  from  Oockspur  Island,  which  would  be  useful  and  effective 
for  concentrating  currentH  on  the  shoals  south  of  Red-Light  Beacon. 

The  aggregate  length  of  these  spurs  is  about  1,500  feet,  aud  their 
probable  cost  is  estimated  at  $20,000. 

SHORE  PROTECTIONS. 

The  places  where  the  banks  will  probably  require  to  be  protected 
from  abrasion  or  undermining  are  shown  on  the  chart,  and  are  marked 
thereon  Numbers  16,  21,  28,  and  31.  An  estimate  of  the  probable  cost 
of  this  class  of  improvements  was  embodied  in  the  supplementary  pro- 
ject of  itlarch  19,  1879,  which  was  thought  to  be  sufficient  for  the  par- 
pose. 

DREDGING. 

More  or  less  dredging  will  yet  be  rexjuired  on  the  following  portions 
of  the  ship-channel  below  the  city  of  Savannah : 

1.  The  new  channel  at  "The  Wrecks." 

2.  The  channel  at  the  head  of  Elba  Island. 

3.  The  shoals  abreast  of  Elba  Island  (upper  fiats). 

4.  The  shoals  at  lower  end  of  Elba  Island  (lower  flats). 

5.  The  shoals  between  Jones  Island  and  Lonf(  Island. 

6.  The  channel  at  Oyster- Bed  Light  and  further  down. 

It  is  proposed  to  carry  on  the  dredging  operations  in  conjunction  with 
the  construction  of  the  works  intended  to  concentrate  the  currents  at 
the  same  places,  as  far  as  practicable,  in  order  that  they  may  support 
each  other.  For  merely  temporary  relief  of  commerce,  dredging  will  in 
future  be  resorted  to  in  exceptional  cases  only. 

In  the  estimate  of  the  cost  of  this  kind  of  work  given  in  the  supple- 
mentary project  of  March  19,  1879,  it  is  assumed  that  dredging  would 
be  restricted  to  the  places  below  Elba  Island  of  less  depth  than  l-k^  or 
15  feet  at  mean  low-water,  excavating  a  channel  of  125  feet  bottom 
width  with  side  slopes  of  1  to  2.  On  this  basis  the  total  cost  of  dredg- 
ing needed  below  the  head  of  Elba  Island  was  estimated  at  $97,000. 

ESTIMATE   OF  AGGREaATE   COST. 

It  is  submitted  that  the  works  hereinabove  described,  with  such  modi- 
fication in  the  number,  location,  and  magnitude  thereof  as  experience 
and  observation  may  suggest  during  the  process  of  constniction,  will  be 
required  in  accomplishing  the  improvement  contemplated  in  section  3 
of  the  river  and  harbor  act,  approved  March  3,  1881. 

Their  aggregate  cost,  including  land  damages  in  addition  to  existing 
appropriation,  is  estimated  at  8730,000. 

An  economical  construction  of  the  works  still  required  for  improving 
Savannah  River  and  Harbor  seems  to  require  the  continuation  of  the 
system  recently  inaugurated,  that  is,  that  government  should  do  the 
work  itself,  wherever  practicable,  with  the  plant  already  provided. 
Operations  can  then  be  carried  on  continuously,  and  special  modes  of 
constniction  can  be  introduced  from  time  to  time,  whenever  it  may  be 
thought  to  be  desirable. 

There  has  been  appropriated  for  the  improvement  of  Savannah  River 
and  Harbor  since  the  project  of  August  28, 1873,  was  submitted,  the  sum 
of  $482,000;  and  there  has  been  expended  to  December  31, 1881,  includ- 
ing outstanding  liabilities,  the  sum  of  $352,355. 

Regarding  the  question  of  the  benefits  that  will  accrue  to  commerce 
and  navigation  by  completing  the  work  of  improving  Savannah  River 


Digitized  by  VjOOQ IC 


APPENDIX   J.  1167 

and  Harbor  according  to  the  project  herewith  sabmitted,  I  beg  leave  to 
refer  to  the  remarks  made  on  that  point  in  my  annual  report  to  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30,  1881,  as  well  as 
to  preceding  annual  reports. 

This  work  is  located  in  the  collection  district  of  Bavaunahf  Savannah  is  the  nearest 
port  of  entry. 

The  amount  of  revenue  (duties  on  imports)  collected  during  the  last  fiscal  year  was 
#74,458.41. 

The  following  papers  are  transmitted  herewith : 

1.  Report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers. 

2.  Report  of  Assistant  Engineer  8.  L.  Fremont. 

3.  Chart  sent  with  Captain  Greene's  report. 

Yery  respectfully,  your  obedient  servant, 

Q.   A.   GiLLMOBK, 

Lieutenant- Colonel  Un^ineers, 

Bvt.  Maj.  Gen,^  U,  8,  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  E^igineers,  U.  8.  A. 


rjeport  of  captain  b.  0.  orbbnk,  corps  of  enginekrs. 

United  States  Exgixbrr  Office, 

CharUatOH^  H,  C,  June  25,  1881. 

Colonel:  I  have  the  honor  to  submit  the  following  general  report  upon  the  im- 
provement of  the  Savannah  River  below  Savannah,  with  proposed  plan  of  construc- 
tion and  approximate  estimate  of  the  cost. 

Sufficiently  detailed  descriptions  of  the  physical  features  of  the  Savannah  River, 
and  the  diflScnlties  attending  its  navigation  nave  been  presented  in  your  several  annual 
reports  since  1872.  Briefly  summarized  they  may  be  given  as  follows :  The  Savannah 
River  readies  the  vicinity  of  the  city  of  Savannah  having  a  low-water  discharge  of  about 
^yOOOtolOyOOOcubicfeet  per  second.  At  a  point  about  3  miles  below  thecity  itisstopped. 
in  its  flow  by  the  tidal  current  entering  the  channel-way.  This  tide  backs  the  fresh 
water  for  a  distance  of  28  miles  above  the  city.  It  has  the  effect  to  double  the  fresh- 
water diseharse,  in  a  consideration  of  the  water-way  required  below  the  city.  The 
meau  rise  of  the  tide  at  the  city  is  about  7  feet.  At  the  city  the  tidal  current  has  the 
effect  to  again  double  the  flow  of  the  river,  thus,  in  all,  recjuiring  provision  for  a  dis- 
charge of  about  four  times  the  proper  discharge  of  the  river.  At  a  point  about  3 
miles  above  the  city  the  river  divides  into  two  channels,  known  as  the  Front  and  Back 
rivers.  This  point  of  division  is  known  as  **The  Cross-Tides."  The  Front  River, 
which  carries  about  one-third  the  whole  volume  of  flow,  is  from  600  to  800  feet  wide, 
The  Back  River  is  about  double  this  width,  and  has  a  corresponding  discharge. 

Below  the  city  again,  but  above  the  point  where  the  tide  stops  the  river  flow,  the 
channel  is  divided  into  two  parts,  known  as  the  North  and  South  rivers.  Here  again 
the  volumes  of  discharge  are  about  as  2  to  1  in  favor  of  the  north  channel.  This  di- 
vision continues  to  the  month  of  the  river. 

At  two  or  three  points  intermediate  there  are  narrow  and  shoal  connecting  water- 
ways between  the  two  channels.  About  1|  miles  below  the  head  of  the  south  channel 
there  diverges  from  it  a  slough  known  as  Saint  Augustine  Creek,  which  forms  a  part 
of  the  interior  water  communication  with  Florida.  The  north  channel,  about  5  miles 
below  its  head,  becomes  wide  and  flat,  separates  into  several  minor  channels,  which 
wind  aboat  among  shoals  that  are  generally  of  hard  material  and  permaneut  in  their 
form  and  position.  The  islands  separating  these  channels  are  low.  The  banks  are 
low  and  are  compnosed  of  a  soft,  sticky  mud  resting  on  sand  or  shells. 

These  banks  will  yield  to  increased  current  and  fall  in  a  low- water.  The  north 
channel,  lieing  the  present  ship-channel  as  well  as  the  natural  channel  of  the  river,  has 
been  selected  for  improvement  below  the  city.  At  the  city,  many  who  are  interested 
consider  the  present  width  of  the  river,  650  feet,  as  entirely  inadequate  to  the  future 
demands  of  the  commerce  involved. 

In  view  of  the  large  expenditure  of  money  required  to  give  deep  water  to  the  city, 
however,  it  would  be  very  injudicious  to  propose  any  improvement  in  this  direction 
for  many  years  to  come.  To  obtain  <and  secure  a  deep  channel  to  the  Tybee  Roads 
will  require  the  contraction  of  the  water-way  the  entire  distance. 
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This  coDtraotioo,  and  at  the  same  time  a  gradual  increase  in  width ^  may  beet  be 
reached  by  arranging  some  of  the  dams  so  that  they  may  form  tidal  basins  at  intervals 
as  frequent  as  may  be  practicable.  It  appears  from  present  information  that  the  Back 
River  behind  Hutchinson's  Island,  the  upper  end  of  the  south  channel,  the  central 
portion  of  the  south  channel  just  below  dam  8,  and  the  vicinity  of  Horseshoe  Shoal 
above  the  Oyster  Bed  may  serve  as  such  reservoirs.  Some  dredging  may  be  necessary, 
but  the  value  of  dredging  in  effecting  any  permanent  improvement  is  generally  much 
overestimated.  A  low  dam  has  been  built  at  the  Cross-Tides  across  the  Back'  River. 
This  dam  is  so  low  that  it  has,  to  all  appearances,  no  effect  upon  the  river.  It  will 
require  to  be  raised  to  a  height  of  about  4  to  6  feet  above  low-water.  At  present  it  is 
that  much  hehtc  low-wat-er.  This  dam,  however,  should  not  be  raised  at  present  or 
nntil  the  Wrecks  Channel  is  secured.  A  dam  has  been  commenced  at  the  head  of  the 
south  channel.  Not  enough  has  been  done  on  this  dam  to  have  any  influence  on  the 
current.  The  gauging  of  the  river  in  1878  and  1879  was  necessarily  only  approximate, 
and  but  little  use  can  be  made  of  the  results.  Probably,  as  generally  happens  in  such 
cases,  the  discharge  obtained  is  much  too  large.  It  seems,  as  nearly  as  may  be  esti- 
mated, that  the  channel,  650  feet  wide  at  the  city,  may  be  widened  to  1^000  or  1,200 
feet  below  the  head  of  Elba  Island  and  thence  gradually  increased  to  a  width  of  1,500 
or  2,000  feet  at  Tybee  Roads. 

The  Coast  Survey  chart  accompanying  this  paper  shows  the  general  and  approxi- 
mate location  of  wing-dams  and  shore  protections  that  may  be  required.  The  closing 
dams  should  be  built  very  nearly  to  high-water,  except  at  Philbrick's  Cut,  where,  per- 
haps, probably,  in  fact,  the  ebb-tide  might  be^rawn  off  over  a  low  dam  and  directed 
by  the  adjacent  wing-dam  (No.  14)  upou  the  shoal  crossing  at  that  point.  If  not  found 
I  to  fulfill  this  expectation,  it  can  be  raised  to  the  height  of  the  others.  The  wing-dams 
will  generally  be  at  their  outer  ends  about  3  feet  above  low-water  level,  and  at  their 
shore  ends  up  to  high- water  mark.  They  will,  of  course,  have  the  shores  near  them 
protected,  and  also  have  T-heads  of  suitable  proportions,  say  in  general  about  100  or 
150  feet  in  len^h.  One  dredge  could  be  profitably  employed  in  deepening  the  chan- 
nel in  the  vicinity  of  the  dams  and  dumping  the  material  behind  the  dams.  This 
dredge  should  be  strong  and  efficient,  and  should  be  owned  by  the  government. 

PLAN  OF  CONSTRUCTION. 

The  materials  of  which  these  dams  may  be  built  are  logs,  brush,  rock — their  cost 
being  in  the  order  they  are  mentioned,  the  cost  of  the  rock  being  about  double  that 
of  the  logs.  Economy  will  require  the  use  of  the  greatest  number  of  logs  and  mini- 
mum of  rock.  Probably  these  proportions  will  be  found  to  be  2  to  1.  In  combining 
logs  and  rock,  some  plan  should  be  adopted  that  requires  the  least  labor,  and  that  not 
skilled  labor.  The  plan  of  alternate  layers  is  such  an  one.  A  cross-section  of  dam  10 
feet  high,  with  wide  apron,  is  shown  on  the  tracing.  This  has  only  6  inches  of  rock, 
and  that  only  partly  covering  each  layer  of  logs.  .  A  dam  of  this  height  will  cost  about 
$13  per  linear  foot.  Considering  that  most  of  the  dams  will  be  built  in  quiet  water 
and  partly  out  of  water,  it  seems  probable  that  this  extensive  use  of  logs  can  be  made. 
The  shore  protectioDS  may  be  made  almost  entirely  of  smaller  logs  or  poles,  6  inches 
or  8  inches  diameter ;  these  to  be  laid  along  the  bank  and  held  in  position  by  a  little 
rock  on  the  outer  edges  and  stakes  on  the  upper  edges.  If  necessaty,  smallpiles  can 
be  driven  at  intervals,  with  a  projecting  iron  bolt  to  catch  over  the  binding  poles  of 
the  mat,  and  hold  the  middle  down. 

COST. 

Estimating  log  mats  at  50  cents  per  square  yard,  and  rock  at  $:).50  per  cubic  yard, 
which  may  be  taken  at  the  maximum  prices,  the  cost  of  the  works  indicated  on  the 
map  will  not  be  far  from  $600,000. 

This  is  a  large  sum.  It  may,  perhaps,  be  reduced  somewhat  by  leaving  out  some  of 
the  works ;  by  locating  them  somewhat  differently  when  the  nature  of  the  bottom  and 
cuiTents  in  better  understood  ;  by  introducing  more  logs,  as,  for  instance,  a  double  raft 
for  the  foundation  ;  by  building  some  of  the  wing-dams  of  a  less  strong  section,  on  a 
different  plan,  as  with  piles  and  rafts  sunk  alongside  of  them,  <&c.  In  general,  how- 
ever, the  section  herewith  given  is  none  too  heavy  for  stability,  and  it  need  not  be 
expected  that  a  depth  of  17  feet  can  be  reached  and  maintained  for  less  money  than 
the  sum  named.  For  a  great  part  of  the  distance  the  Savannah  River,  below  the  city, 
is  to  a  certain  extent  an  open  roadstead.  This  will  prevent  a  resort  of  those  inexpen- 
sive devices  which  may  be  used  on  a  non-tidal  river.  The  deposit  of  sediment  from 
the  mingling  fresh  and  salt  waters  must  be  borne  away  by  a  strong  current. 

Before  closing  this  it  may  be  proper  to  refer  to  the  Cross-Tides  Dam.  This  dam 
should.  I  think,  be  built  up  to  the  high-water  mark,  and  the  Back  River  at  that  point 
entirely  closed.  If  an  attempt  be  m^e  to  raise  it,  and  leave  a  gap  for  boats  to  use,  it 
will  be  somewhat  difficult  and  expensive  to  maint-ain  the  dam,  and  the  current  will  be 
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8o  strong  that  boats  cannot  very  well  use  it.  The  placing  of  a  few  hundred  yards  of 
rock  on  the  dam  wonld  not  help  the  cutting  of  the  bank,  which  can  be  better  con- 
trolled bv  the  protection  now  on  it.  It  may  possibly  be  necessary  to  place  a  mat  be- 
low the  ciam  to  prevent  its  undermining.  This  will  certainly  bo  necessary  it  the  dam 
is  raised  and  a  gap  left  in  the  middle.  I  think  nothing  should  be  done  until  work  No. 
1.  at  the  foot  of  Hutchinson's  Island,  is  complete,  when  it  may  be  raised  without 
endangering  the  Wrecks  Channel.  It  would  probably  be  better  to  leave  it  until  dam  8 
is  built.  This  dam  is  located  on  the  line  of  uniform  section,  and  where  the  dam  can 
be  built  for  much  less  money  than  at  any  other  point.  As  to  the  other  works,  their 
location  is  the  result  of  some  consideration,  and  in  all  castas  with  a  view  to  their  eco- 
nomical construction.  It  is  quite  possible  that  they  will  not  at  once  be  required  of 
the  height  indicated  by  the  estimates,  but  in  time  they  will  demand  that  quantity  of 
material. 

The  matter  of  a  dredge  I  regard  as  of  the  utmost  importance  in  the  prosecution  of 
this  work. 

The  situation,  circumstances,  and  climate  are  such  that  no  dredging  outfit  can  be 
got  there  except  b^v  building,  and  this  should  be  at  once  done.  If  the  United  States 
buys  the  material  in  market  and  put-s  it  in  by  hired  labor,  and  has  a  good  dredge  to 
use  when  and  where  it  may  be  most  advantageous,  there  will  be  nothing  in  the  way 
of  bringing  this  work  to  a  prompt  and  successful  issue. 
Very  respectfully,  your  obedient  servant, 

•     B.  D.  Grkkxe, 
Captain  of  Einjinetrs. 

Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers  J  V.  S,  A. 


report  of  mr.  s.  l.  fremont,  assistant  engineer. 

•  United  States  Engineer  Office, 

Savannah f  June  21,  IH.'!^!. 

Sir:  Ad  snggested,  I  submit  my  views  upon  the  subject  of  future  works  of  improve- 
ment for  the  Savannah  River. 

Aasnmiii^  that  the  works  already  projected  and  approved  by  the  Board  of  Engineers 
(in  its  report  on  the  25tli  of  July,  1879,  so  far  at  least  as  the  closure  of  the  openings 
between  the  islands  and  the  construction  of  a  low  dam  at  the  head  of  the  South  Chan- 
nel) are  to  be  completed,  I  think  the  following  is  substantially  the  project  that  should 
be  adopted  for  continuing  the  improvements  of  the  river  from  Spirit  Island  to  Tybee 
Boads. 

Opposite  the  mouth  of  Mud  River,  below  Spirit  Island,  there  is  a  shoal  of  very  soft 
mud,  or  "silt,"  that  should  be  removed  by  means  of  wing-tlaras  or  training- walls.  I 
am  rather  in  favor  of  the  latter.  I  think  the  water-way  should  be  continued  at  about 
the  same  width  that  now  exists  between  Spirit  Island  and  the  northern  shore,  say 
1,000  feet,  by  the  construction  of  low  dams  perpendicular  or  parallel  to  the  direction 
of  the  current,  from  or  along  both  shores,  and,  if  wing-dams,  at  such  intervals,  meas- 
ured along  tho  shores,  as  shall  be  thought  best,  but  at  lirst  these  distances  may  be 
taken  at  the  maximum,  say  800  feet,  and  if  found  necessary  the  intervals  may  be  re- 
duced by  supplementing  others.  These  dams  can  be  constructed,  it  is  thought,  at  a 
cost  of  about  $7  per  linear  foot. 

This  process  of  narrowing  the  water-way  should  be  carried  to  the  lower  "  flats,"  or 
shoal  near  "  Philbrick's  Cut,"  thence  to  Venn's  Point,  or  along  the  island  shore,  as  may 
be  considered  best. 

Here  a  qnestion  arises,  which  would  have  been  fully  answered  and  eflectually  de- 
cided by  the  action  of  the  current  long  since,  if  the  contract  for  closing  the  openings 
between  the  islands  had  been  executed  as  designed,  and  the  dredgings  been  used  to  fill 
the  cribs,  ^^^7  ^o^  ^^^  current  so  suddenly  leave  the  concave  south  shore  and  cross 
over  to  Venn's  Point  f  Why  does  it  leave  Venn's  Point  and  recross  to  the  south  or  Long 
Island  shore  f  Why  does  the  channel  again  cross  to  the  north  side,  impinge  upon  the 
Oyster  Bed,  and  divide?  These  are  pertinent  questions,  and  noon  their  solution  de- 
pends the  course  we  should  pursue  in  improving  the  river  and  deepening  a  channel 
between  "Philbrick's  Cut"  and  the  Oyster  Bed. 

I  And  the  following  facts  to  exist  alons  the  Savannah  River,  from  the  Cross-Tides 
to  the  sea :  Other  thmgs  being  about  eqnal,  that  is,  where  no  obstruction  is  offered  the 
eurrent,  deep  water  is  found  on  the  southwest  side  of  the  river,  which  usually  forms  a 
concave  shore  line.  This  is  apparently  dne  to  the  prevailing  winds — storm-winds — 
from  the  northeast,  when  the  largest  amount  of  scouring  takes  place.  Let  us  a^ply 
this  principle.  At  the  breaks  in  the  south  shore  line  at  '*  Philbrick's  Cut,"  openings 
between  Bird  Island  and  the  islands  north  of  it,  and  Bird  and  Long  islands,  the  strong 
ebb-flow  deflects  thA  currents  of  the  main  channel  to  the  northeast  side  of  the  river, 
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where  it  is  sheltered  by  Jones  Island  until  the  end  of  that  island  is  reached,  when  the 
prevailine  winds  asain  drive  the  current  back  to  the  south  shore  at  Long  Island. 
Passing  along  the  shore  of  Long  Island  to  the  cross-current  between  it  and  Cockspur — 
as  it  exi«ted  there  three  or  four  years  ago — the  main  current  was  driven  to  the  north- 
east side  near  the  Red  Light,  from  thence  dividing  into  two  channels.  Thus  we  see 
most  clearly  why  the  channel  of  the  river  is  in  this  portion  of  its  course  deflected  from 
one  side  to  the  other — first  to  the  north  side  by  the  cross-currents  caused  by  the  open- 
ings between  the  islands.  When  the  protection  of  Jones  Island  ceases  to  exist,  the 
prevailing  winds  drive  it  back  to  the  south  side,  where  it  continues  alongside  of  Long 
Island  until  the  cross-current  from  the  opening  between  that  island  and  Cockspur 
again  forces  it  over  to  the  Red  Light  and  Oyster  Shoal. 

Such  seems  to  me  to  be  the  history  of  this  crooked  channel.  Whether  it  is  best  to 
straighten  it  or  not  we  can  best  judge  by  estimating  the  cost  of  opening  the  one  now 
not  in  use,  and  tlie  cost  of  maintaining  the  one  now  in  use.  The  distance  to  be 
dredged  along  the  inland  shores  is  3,600  yards,  and  the  average  depth  to  be  cut  is  6 
feet  or  2  yards,  and  width  of  cut  120  feet  or  40  yards.  The  amount  of  material  to  be 
removed  would  be  288,000  cubic  yards,  and,  at  15  cents  per  yard,  would  give  us  a  cost 
of  $43,200.  One-third  of  this  at  least  was  to  have  been  removed  and  used  in  filling 
the  crib-dams. 

W^hat  the  cost  will  be  of  deepening  and  maintaining  the  other  channel  I  do  not 
know,  but  leave  that  to  your  more  accurate  estimates,  as  I  am  entirely  indifferent  as 
to  which  side  of  the  river  the  channel  shall  be  made  to  conform  ;  I  want  to  secure  the 
best.  It  seems  to  me,  from  my  discussion  of  the  subject,  that  the  natural  course  of 
the  channel  would  be  along  the  south  shore  when  that  shore  shall  have  been  estab- 
lished. It  looks,  both  on  the  map  and  on  the  river,  that  the  natural  sweep  of  the 
current  from  the  lower  end  of  Spirit  Island  to  near  Cockspur  would  be  along  the 
slightly  concave  shore  of  islands.  With  this  explanation  I  am  ready  to  concur  in  the 
adoption  of  either  channel  as  you  may  prefer. 

FROM  THE  OYSTER  BED  TO  TYBEE  ROADS. 

There  should  be  a  training  wall  across  the  old  clkanuel,  known  more  generally  as  the 
"  Quarantine  Channel,"  from  the  "Red  Beacon  Shoal"  to  the  '*  Horaeshoe  Shoal, ^'  and 
another  training-wall  along  Saint  Michael's  Channel  across  a  portion  of  the  mouth 
of  Calibogue  Sound,  which  occasions  a  drift  of  snnd  into  the  ship  channel. 

I  send  you  a  tracing  from  a  Coast  Survey  map  which  has  the  works  of  improvement, 
so  far  as  I  am  able  to  judge  of  them  at  this  time,  laid  down. 

Estimates  based  upon  any  information  that  we  now  ^lossess  would  be  very  unreliable^ 
yet  I  have  ventured  an  approximation. 

HARBOR   OF   SAVANNAH. 

It  is  proposed  to  give  the  harbor  of  Savannah  a  width  of  600  feet  where  it  is  now 
narrower  than  that,  and  a  depth  sufficiently  great  to  enable  vessels  to  be  moved  from 
wharf  to  wharf  at  any  time  of  tide.  This  will  require  an  average  deepening  of  at 
least  6  feet  for  a  width  of  600  feet  and  a  length  of  3,960  feet.  The  widening  required 
will  extend  along  Hntchinson-s  Island  for  a  distance  of  2.530  feet,  and  the  surface  cut 
off  will  average  65  feet  in  width,  and  will  require  a  depth  of  20  feet  to  be  cut,  which 
will  give  121,815  cubic  yards  of  material  to  be  removed.  To  this  add  the  amount  of 
material  to  be  removed  from  the  bottom  of  the  harbor  to  give  it  the  proper  depth  of 
water,  533,000  cubic  yards,  and  we  have  654,815  cubic  yards  of  material  to  be  dredged 
from  the  harbor  of  Savannah  during  the  next  fiscal  year.  Now  to  this  add  20  per 
cent,  of  material  for  contingent  losses  in  calculations  in  estimating,  and  we  have 
785,778  cubic  yards  of  material  to  be  n*moved. 

The  accompanying  sketch  of  the  harbor  will  show  you  the  line  to  be  cut  ofl;*,  and  the 
general  form  of  the  harbor  proposed.  The  soundings  are  only  approximai  e,  no  survey 
having  been  made,  except  in  a  few  places,  in  several  years. 

The  Wrecks  Shoal,  *where  a  low  training-wall  for  the  protection  of  its  surface  and 
the  ultimate  conversion  of  it  int-o  a  northern  shore  of  the  Savannah  River  at  this 
point,  is  shown.  The  training-wall  should  connect  with  a  low  dam  across  Back  River, 
as  shown  in  the  sketch. 

The  estimates  for  damages  to  property  on  Hutchinson's  Island  have  not  yet  been 
made  by  the  commissioners  appointed  for  that  purpose,  but  the  question  has  been 
worked  down  to  a  point  within  the  proper  control  of  the  government.  The  city  will 
supply  a  quantity  of  land  equal  to  that  cut  off,  which  leaves  the  actual  damages  to  be 
paid  to  depen<f  upon  the  cost  of  removing  the  mills,  wharves,  &.C.,  and  if  too  large  an 
allowance  is  asked  for  this  change,  the  government  can  come  forward  and  make  the 
removals  of  wharves,  &c.,  after  the  line  has  been  dredged.     Of  course  the  removal  of 


mills,  buildings.,  &.c,  will  have  to  take  place  before  the  dredging  is  begun.    I  do  not 

jregate  damages  can  exceed  $100,000,  and  should 
iiscertuiued,  reach  ^5,000. 


suppose  the  aggregate  damages  can  exceed  $100,000,  and  should  not,  if  judiciously 
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ESTIMATES. 

For  harbor  improvements,  inclndiug  land  damages — say  land  and  property 
damages ,   ^100,000 

Dredging  bottom  of  harbor  and  widening  river  at  the  city 95, 000 

Completing  improvements  at  the  "Wrecks''  Shoal  and  deepening  the  chan- 
nel to  17  feet .* 35,000 

Baising  Cross-Tides  Dam  properly 10,000 

240,000 
Improvements  below  Elba  Island 350,000 

Total 1 590,000 

The  improvements  are  estimated  npon  the  project  approved  by  the  Board  of  Engi- 
neers in  leJ79  for  a  water-way  of  600  feet. 

The  universal  desire  of  the  business  communitv  here  is  for  a  channel  of  greater  widths 
as  much  as  800  feet,  in  consequence  of  the  manifest  necessities  for  the  future  business 
to  be  done  here  in  the  transshipment  of  produce  and  merchandise,  foreign  and 
domestic. 

I  will  go  to  Charleston  as  soon  as  my  annual  reports  are  completed,  and  we  can  then 
discuss  the  subject  embraced  in  this  report. 

I  am,  very  respectfully,  your  obedient  servant, 

S.  L.  Preemont, 
Jaaistant  United  Statet  Engineer, 
Capt.  B.  D.  Greene. 


J  5. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGIA.  BETWEEN  THE  CITIES 
OF  AUGUSTA  .AND  SAVANNAH. 

By  act  approved  March  3, 1881,  tbe  sum  of  $15,000  was  appropriated 
for  improving  Savannah  Elver,  Georgia,  referring  to  that  portion  of  the 
river  extending  from  Augusta  to  the  head  of  Hutchinson's  Island,  about 
4  miles  above  the  city  of  Savannah.  It  was  the  first  appropriation  ever 
made  by  Congress  for  that  purpose. 

This  portion  of  the  river  was  examined  under  my  direction  in  Septem- 
ber and  October,  1880,  and  my  report  thereon  was  forwarded  to  the 
Chief  of  Engineers  on  December  22, 1880. 

The  distance  between  the  cities  of  Savannah  and  Augusta  is  108 
miles  in  a  straight  line,  and  by  water  248  miles. 

For  a  greater  portion  of  the  year,  this  portion  of  the  stream  is  navi- 
gable for  steamboats  drawing  from  4  to  5  feet,  but  during  the  dry  season 
in  autumn  the  water  is  very  low  at  various  places,  with  depths  of  only 
2  to  3  feet  on  some  of  the  shoals,  and  boats  usually  have  to  discharge 
and  receive  their  cargoes  at  some  point  below  Augusta. 

The  principal  obstructions  to  navigation  are  shoals  or  bars  of  sand^ 
and  snags  of  floating  timber.    Pile  pbstructions  were  found  at  two  places. 

PROJECT  OF  IMPROVEMENT. 

The  project  for  improving  the  river  as  recommended  in  my  report  of 
December  22, 1880,  comprises  the  following  works : 

1.  Narrowing  the  river  by  low  wing-dams  where  excessive  widths 
produce  or  maintain  shoals. 

2.  Aiding  the  accumulation  of  silt  between  the  wing-dams  by  low  and 
light  hurdle  traverses. 

3.  Protecting  the  banks,  where  needed,  by  thin,  flexible  brush  mat- 
tresses, weighted  with  stone,  or^n  some  other  suitable  manner. 

4.  Cutting  off  some  projecting  points  of  land. 
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5.  Bemoviug  existing  pile  obstructions. 

6.  Bemoviug  snags,  floating  timber,  and  overhanging  trees. 

7.  Aiding  the  formation  of  the  low- water  channel  in  a  few  localities 
by  dredging. 

The  object  of  these  \vorks  is  to  procure  a  low-river  navigable  depth 
of  5  feet,  and  their  cost  is  estimated  at  $91,000. 

The  obstructions  formed  by  sand-bars,  that  should  be  removed,  are 
all  within  100  miles  of  Augusta  by  river.  The  worst  shoals  exist  just 
below  the  city  of  August a^  and  are  known  as  Gardner's  Bar  and 
Course's  Bar.  Snags  and  floating  trees  are  scatteretl  along  the  whole 
distance  from  near  Augusta  to  near  Savannah. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

f 

A  short  time  previous  to  June  30, 1881,  measures  were  taken  to  begin 
work  by  constructing  a  suitable  snag-boat  to  be  used  in  removing  snags, 
piles,  trees,  &c. 

It  had  been  expected  that  such  a  boat  might  be  purchased  and  fitted 
up  for  work  with  second-hand,  but  serviceable  machinery  and  boiler, 
at  a  cost  of  about  $7,500,  based  upon  an  offer  made  by  a  party  in  Wil- 
mington, N.  C,  who  subsequently  refused  to  execute  the  necessary 
contract. 

It  was  then  decided  to  build  and  fit  up  a  new  boat  with  new  machinery 
and  boiler.  The  cost  of  the  outfit  was  unavoidably  and  greatly  increased 
thereby,  and  especially  as  there  was  a  rise  in  the  price  of  labor  and  ma- 
terial during  the  year.  The  aggregjite  cost  of  the  boat  was,  however, 
still  less  than  estimated  for  in  the  project  submitted  with  my  report  of 
December  22, 1880. 

The  snag-boat  was  ready  for  service  in  February,  1882.  It  is  thor- 
oughly well  built,  suitably  fitted  up,  and  furnished  with  ample  motive- 
power,  derrick,  capstan,  and  capstan  engine,  &c. 

Since  this  boat  can  be  used  to  advantage  at  various  points  of  the  river, 
below  the  city  of  Savannah,  a  portion  of  its  cost,  amounting  to  $3,000, 
was  charged  to  the  improvement  of  Savannah  River  and  Harbor,  by 
department  letter,  dated  February  23,  1882.  A  further  sum  of  $5,00lb 
was,  by  authority  of  the  Chief  of  Engineers,  chargetl  to  the  improvement 
of  Altamaha  River,  Georgia,  where  the  boat  is  intended  to  be  exten- 
sively used. 

The  expenses  incurred  in  constructing  the  boat  were  so  great  that 
comparatively  little  work  could  be  performed  with  the  balance  of  the 
appropriation  left  on  hand. 

When  in  commission  the  expenses  of  running  the  boat  amount  to 
$1,200  per  month.  The  snag-boat  went  to  work  on  the  river  during  the 
latter  part  of  February,  1882,  and  continued  until  April  7, 1882,  when 
she  was  laid  up  at  Savannah,  the  appropriation  having  been  exhausted. 
She  operated  on  a  reach  of  about  60  miles  in  length,  from  the  '^obstruc- 
tions," or  rows  of  piles  driven  during  the  late  war,  between  Hack's  Bar  and 
Brigham's  Bar,  about  70  miles  below  Augusta,  and  Briar's  Creek,  about 
130  miles  below  that  city.  A  number  of  piles,  snags,  drift-logs,  and 
overhanging  trees  were  removed.  They  are  enumerated  in  the  accom- 
panying report  of  my  assistant.  Capt.  B.  D.  Greene,  Corps  of  Engineers. 

Owing  to  the  limited  time  auring  which  operations  could  be  carried 
on,  no  material  change  in  the  condition  of  the  river  could  be  produced. 
The  boat  proved  to  be  well  fitted  for  t^e  work. 
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OPERATIONS  CONTEMPLATED  DURING  THE  PRESENT  FISCAL  YEAR. 

With  siichfiiuds  a«  may  become  available  itis  proposed  to  continue  tlie 
work  of  removing  snags,  drift- logs,  overhanging  trees,  &c.;  in  building 
wing-dams  to  contract  the  river  where  excessive  widths  cause  and  main- 
tain shoals ;  and,  by  other  operations,  amending  first  those  portions  of 
the  river  most  urgently  requiring  improvement. 

Augusta  is  an  importaut  commercial  town  in  the  State  of  Georgia. 
Its  population  in  1880  was  23,023. 

A  large  area  of  country  is  directly  interested  in  securing,  greater  depth 
in  the  navigable  channel  during  low  stages  of  the  river,  from  Augusta 
to  tide- water. ' 

It  is  recommended  that  a  liberal  appropriation  for  this  work  should 
be  made  for  the  next  fiscal  year.  • 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga. 
Savannah  is  the  nearest  port  of  entry.    Amount  of  import  duties,  tonnage  dues,  &c., 
collected  in  1881,  $393,265.84. 

The  report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers,  is  transmitted 
herewith : 

Money  statement. 

July  1,  1881,  amount  available |15,000  00 

July  1,  1H8^,  amount  expended  during  fiscal  year,  excluMve  of  outstanding 
liabiliiies  July  1,  1«H1 14,924  82 

July  1,  1882,  amount  available 75  18 

Amouut  appi  opriated  by  act  passed  August  2,  1882 25, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 25, 075  18 

Amount  (estimated)  required  for  completion  of  existing  project 51, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     51, 000  00 


report  of  capt.  b.  d.  greexk.  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston,  S,  C,  Jaly  1,  1882. 
Colonel  :  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  im- 
provement of  Savannah  River,  Georgia,  for  the  fiscal  year  ending  June  30,  1882. 

As  the  first  thin^  to  be  done  on  this  part  of  the  river  was  to  remove  the  snaffs  and 
logs  that  were  in  the  channel-way,  and  pnll  out  of  the  way  the  leaning  trees  that  in- 
terfered with  the  navigation  of  the  river,  it  became  necessary  to  expend  a  good  share  of 
the  appropriation  in  the  constraction  of  a  boat  for  the  above  purposes.  This  boat — 
named  the  Toccoa — was  completed  in  February,  and  at  once  went  up  the  river.  She 
was  engaged  during  the  month  of  March  in  removing  snags,  piles,  trees,  &c.,  from  the 
channel  for  a  length  of  about  60  miles,  at  the  worst  points,  beginning  at  the  *'  Obstruc- 
tions^ and  working  down. 

These  "obstructions"  consist  of  rows  of  piling  driven  there  to  close  the  river  during 
the  war.    They  are  at  a  distance  of  180  miles  above  Savannah. 

During  the  time  the  boat  was  out  there  were  removed  from  the  channel  91  logs  and 
53  snags ;  14 1  overhanging  trees  were  cut  and  pulled  back ;  3  trash  piles  cleared  up. 

The  failure  of  the  approjpriation  available  rendered  it  necessary  to  lay  up  the  boat 
until  a  new  appropriation  is  made. 

The  time  employed  showed  the  boat  to  he  well-fitted  for  the  purpose,  and  it  may 
be  expected  another  season  that  she  will  do  a  great  deal  for  the  improvement  of  the 
rivers  in  this  district. 

Very  respectfully,  your  obedient  servant, 

Benj.  b.  Greene, 
Captain  of  Engineers. 
Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers,  U.  S,  A. 
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IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA. 

By  act  approved  March  3,  18^1,  the  sum  of  $8,000  was  appropriated 
for  improving  Savannah  River  above  Augusta,  Ga.  The  sum  of  $  16,000 
had  been  previously  approi>riat«d  by  act  approved  June  14,  1880,  which 
was  the  first  appropriation  ever  made  by  Congress  for  this  work. 

This  portion  of  the  Savannah  River  was  examined  in  November  and 
December,  1878,  and  the  report  tliereon  printed  in  Apperyiix  I  2,  An- 
nual Report  of  the  Chief  of  Engineers  for  1879. 

It  was  stated  in  that  report  that,  until  a  thorough  examination  could 
be  made  above  Trotter's  Shoal.  64  miles  above  Augusta,  any  money  that 
might  be  appropriated  shouki  be  expended  upon  that  portion  of  the 
river  below  that  shoal. 

Two  estimates  were  submitted,  viz : 

1.  Cost  of  improviDji;  the  river  for  pole-boat  channel,  3  by  30  feet,  from  Angnsta 

to  Trotter's  Shoal,  64  miles $45, 000 

2.  Cost  of  steamboac  channel,  3  by  90  feet,  on  same  ronte 124, 000 

OPERATipNS  PRIOR   TO  JUNE  ;^0,  1881. 

For  the  purpose  of  applying  the  sum  of  $16,000  first  appropriated  for 
this  improvement,  a  contract  had  been  entered  into  with  Messrs.  An- 
derson and  Blaisdell,  of  Boston,  Mass.,  on  November  26,  1880. 

The  beginning  of  the  operations  was  greatly  delayed  by  the  unusually 
long-continued  high  stage  of  the  river,  and  work  could  not  be  commenced 
until  June,  1881,  At  the  end  of  that  month  125  cubic  yards  of  rock  and 
27  cubic  yards  of  gravel  had  been  removed  from  ledges  and  shoals,  and 
37  cubic  yards  of  rock  from  an  old  dam.  A  number  of  wing-dams  for 
confining  the  currents  were  built,  containing  an  aggregate  of  658  cubic 
yards  of  broken  rock. 

These  improvements  were  made  at  Little  Eapid  Gap,  Steven's  Greek 
Falls,  and  Big  Rapid  Gap,  all  within  8  miles  of  the  city  of  Augusta. 

OPERATIONS  DURING  THE  FISCAL  YEAR  JUST  CLOSED. 

Operations  were  continued  during  the  first  part  of  the  last  fiscal  year 
under  the  contract  with  Anderson  and  Blaisdell,  and  concluded  on  Sep- 
tember 2, 1881. 

Previous  to  that  date  I  had  recommended  that  work  should  be  further 
continued  with  the  $8,000  appropriated  March  3,  1881,  by  purchasing 
material  and  hiring  the  labor  from  the  contractors,  who  had  their  plant 
and  force  of  experienced  laborers  on  the  ground.  This  plan  was  ap- 
proved in  department  letter  dated  August  18, 1881,  and  work  was  car- 
ried on  without  interruption,  and  at  the  same  prices  as  previously  paid. 

Operations  finally  ceased  on  September  23,  1881,  when  the  available 
funds  were  exhausted. 

From  July  1,  1881,  to  the  time  when  operations  had  to  be  suspended, 
3,365  cubic  yards  of  rock  and  35  cubic  yards  of  gravel  had  been  exca- 
vated, and  1,800  cubic  yards  of  riprap  dams  were  built. 

5^he  work  was  doneat  numerous  places  between  Steven's  Creek  Falls, 
8  miles  from  Augusta,  and  Trotter's  Shoal,  64  miles  from  Augusta.  At 
many  points  of  this  reach  the  work  remains  incomplete,  especially  in 
the  section  from  near  Pine  Log  Falls  to  the  vicinity  of  Long  Shoal,  at 
distances  of  13  and  33  miles,  respectively,  from  Augusta. 
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SUMMARY   OF   WORK    DONE    FROM    THE    BEGINNING    TO   THE    END  OP 

OPERATIONS. 

The  aggregate  amount  of  work  done  on  this  improvement  under  the 
contract  of  November/26,  1880,  and  under  the  subsequent  arrangement 
referred  to,  consisted  in  the  removal,  chiefly  by  blasting,  of  3,490  cubic 
yards  of  rock,  the  excavation  of  62  cubic  yards  of  gravel  from  bars  and 
ot  37  cubic  yards  of  rock  from  an  old  dam,  and  in  the  construction  of 
wing-dams  containing  a  total  of  2,458  cubic  yards  of  broken  rock. 

From  an  examination  of  the  river  made  after  operations  were  sus- 
pended it  appears  that  the  work  executed  had  undoubtedly  improved 
the  channel,  although  it  must  be  remarked  that  the  pole-boats  going 
down-stream  are  more  benefited  thereby  than  those  going  up,  since  the 
velocity  of  the  currents  through  the  improved  channels  has  been  some- 
what increased. 

Operations  will  be  continued  during  the  fiscal  year  just  commenced, 
if  an  appropriation  is  made  for  this  work. 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga.    Savannah  is  the 
nearest  port  of  entrj'. 
Amount  of  import  duties,  tonnage  dnes,  &o.,  collected  in  1881,  |393,266.84. 

The  report  of  Oapt.  B.  D.  Greene,  Corps  of  Engineers,  is  appended. 

Money  statement 

July  1,  1^<81,  amount  available 821,115  98 

July  I,  li^2f  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 20,868  74 

July  1,  188-2,  amount  available 247  24 

Amount  appropriated  by  act  passed  August  2,  1*^82 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 15, 247  24 


bkport  op  capt.  b.  d.  greene,  corps  of  enoineers. 

United  States  Engineer  Office, 

Charleston^  S.  C,  July  1, 1882. 

CoLONBii :  I  have  the  honor  to  snbinit  the  following  report  npon  the 
improvement  of  Savannah  River  above  Augnsta,Cra.,  for  the  fiscal  year 
ending  June  30,  1882. 

Work  was  commenced  upon  this  portion  of  the  river  in  the  latter 
part  of  June  and  completed  about  September  20,  1881.  In  this  time 
some  3,000  cubic  yards  of  rock  were  removed  from  the  low- water  channel 
at  a  great  many  localities  between  Augusta  and  Trotter's  Shoal. 

Dams  were  built  in  several  places  for  the  purpose  of  concentrating 
the  flow,  either  to  increase  the  depth  over  a  ledge  of  rock  or  remove 
sand  or  gravel  bars. 

The  work  that  was  done  probably  benefited  the  channel  considerably, 
but  the  slope  of  the  stream  is  so  great  that  the  limit  was  soon  reached 
beyond  which  the  plan  of  work  would  do  more  harm  than  good. 

A  plan  suited  to  the  case  would  involve  the  exi)enditure  of  some  mill- 
ions probably,  and  does  not  seem  demanded  by  the  present  or  prospect- 
ive needs  of  the  region  through  which  the  river  flows. 
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Under  these  circumstances,  no  further  appropriation,  in  my  opinion, 
should  be  made  for  this  work. 

Very  respectfully,  your  obedient  servant, 

Benj.  D.  Greene, 
Captain  of  Engineers. 
Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers y  U.  S.  A. 


J  7. 
IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

By  the  act  approved  March  3, 1881,  the  sum  of  $5,000  was  Appropri- 
ated for  improving  Altamaha  Eiver,  Georgia,  being  the  first  appropria- 
tion made  by  Congress  for  the  work. 

The  Altamaha  Kiver,  the  most  important  of  the  rivers  contained  en- 
tirely within  the  State  of  Georgia,  is  formed  by  the  confluence  of  the 
Oconee  and  Ocmulgee.  It  has  a  southeasterly  course,  and  empties  into 
the  Atlantic  Ocean  through  Altamaha  Sound,  below  the  town  of  Da- 
rien.    Its  total  length  is  about  155  miles. 

The  river  was  examined  under  my  direction  in  October,  1880,  as  pro- 
vided for  by  section  2  of  the  river  and  harb€#  act  approved  June  14, 
1880.  My  report  is  printed  in  Appendix  J  9  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1881. 

The  chief  obstructions  to  navigation  consist  in  rock  ledges  running 
nearly  across  the  stream,  sand  bars,  and  snags.  An  old  wreck  in  the 
upper  portion  of  the  river,  and  piles  driven  during  the  late  civil  war,  at 
two  places  lower  down,  also  more  or  less  impede  the  passage  of  vessels. 

PROJECT   OF  IMPROVEMENT. 

The  estimate  submitted  with  my  report  of  the  examination  provides 
for  the  removal  of  about  10,500  cubic  yards  of  rock,  and  of  the  old 
wreck  and  the  pile  obstructions,  as  well  as  of  several  thousand  snags, 
all  in  the  fresh- water  reaches  of  the  river  j  also  for  dredging  8,000  cubic 
yards  of  material  near  to  and  above  Darien. 

The  localities  where  sand  bars  occur,  and  which  would  likewise  re- 
quire improvement,  were  not  included,  since  it  will  be  necessary  to  have 
them  instrumentally  surveyed  before  a  plan  of  improvement  can  be 
devised.  The  partial  project  submitted  contemplated  the  establishment 
of  a  channel  navigable  for  boats  of  3  feet  draught. 

The  cost  was  estimated  as  follows : 

For  a  channel  200  feet  wide  by  3  feet  deep $61, 000 

For  a  channel  80  feet  wiJe  by  3  feet  deep 30,000 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

The  sum  of  $5,000  available  for  beginning  the  work  of  improving 
Altamaha  Kiver,  on  July  1, 1881,  was  entirely  expended  in  providing 
a  snag-boat  suitable  for  service  on  this  river.  This  snag-boat  was  com- 
pleted in  February,  1882.  As  she  is  designed  to  be  employed  also  on 
the  Savannah  Eiver,  below  Augusta,  Ga.,  the  balance  of  the  cost  of 
building  and  equipping  the  boat  was  paid  out  of  the  appropriations 
made  fur  improving  Savannah  River  and  Savannah  Harbor. 
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OPEBATIONS  CONTEMPLATED  DXJEINO  THE  FISCAL   YEAR   JUST    COM- 
MENCED. 

It  is  proposed  to  expend  such  money  as  shall  become  available  in 
removing  snags  of  the  worst  charactjpr;  piles  driven  in  the  bed  of  the 
river  at  two  places,  known  as  the  '*  Confederate  Obstructions,"  and,  if 
possible,  some  of  the  most  objectionable  rock,  bars,  or  reefs.  An  instru- 
mental survey  will  be  made  of  some  sections  of  the  river  where  special 
workft  seem  to  be  required. 

The  work  on  the  Altamaha  will  probably  have  to  be  done  by  hired 
labor,  it  being  of  a  character  that  cannot  well  be  described  in  specifi- 
cations. 

As  to  the  benefits  that  may  be  expected  to  follow  the  completion  of 
this  improvement,  I  beg  leave  to  refer  to  the  remarks  made  in  my 
report  of  November  27, 1880.  No  new  data  have  been  received  sincie 
then.  « 

This  work  is  located  id  the  collection  district  of  Brnnswick,  Ga.  Darien  is  the 
nearest  port  of  entry.  The  total  collections  of  the  ciistoni-honse  at  Darien  during  the 
calendar  year  1881  were  |18,980.02. 

A  table  of  commercial  statistics  furnished  by  the  collector  of  the  port 
of  Darien  accompanies  this  report. 

Money  statement 

July  1,  1881,  amount  available f5,000  00 

July  1,  1H82,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 4,993  90 

July  1, 1882,  amount  available 6  10 

Amount  appropriated  by  act  passed  August  2,  1882 15,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 15, 006  10 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 1884.  40, 000  00 


COMMEECIAL,  STATISTICS.  ' 
ArrivaU  and  clearances  of  vessels  at  Darien,  Oa.,frcm  January  1, 1880,  to  December  31, 1881 » 

VESSELS  ARRIVED. 


Coastwise. 

American  vessels 
from  foreign  ports. 

Forelim  vessels  from 
foreign  ports. 

Total. 

Year. 

ll  1 

489 
849 

11 

S  J' 

H 

n 

{25 

H 

J 

1,608 
1,991 

si 

201 
266 

Tonnage. 
Crew. 

1S80 

M     21,639 

101  1  40. 619 

1 

068 

13 

134     68, 072 
162     84, 456 

1 

90, 279     2, 110 

1881 

3       1.220  '      29 

126, 295     2, 869 
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•  VESSELS  CLEARED. 


I 


Coabtwise. 


American  vessels   j  Foreign  vessels  for  ! 
foreign  porta. 


Year. 


I   9  ^ 

I  gi 


1880. 
1881. 


65  , 
80 


17,076 
28, 492 


for  f 

oreign  p 

orts. 

Crew. 

Number   of 
vessels. 

r 

a 

3,5fi9 
3,120 

o 

393  1        7 
617  i        8 

1 

72  • 

70, 

•Si 

a  > 


Total 


168     84, 172  <    2, 016  I    220 
70  I     184     95, 353  i     2, 164       — 


(m 

o 

1 

^ 

H 

U 

220 

104.837 

2,481 

272 

126,965 

2,851 

Year. 


I  Value  of  ex- ,  Valne  of  im- 
I       ports.        j       ports. 


Duties   col- 
lected. 


1880. 
1881. 


$1,021,904 
1,137,496  , 


$5,600  I 
3,356 


$16, 806  72 
18, 980  02 


J  8. 

IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

DuriDg  the  fiscal  year  ending  June  30,  1882,  operations  were  carried 
on  in  general  conformity  to  the  project  of  improvement  first  suggested 
in  my  report  of  April  29,  1876,  modified  as  described  in  my  annual 
report  for  the  fiscal  year  ending  June  30,  1880. 

Previous  to  the  beginning  of  operations  under  the  approved  project, 
an  appropriation  of  $10,000  was  made  by  Congress  in  1836,  and  ex- 
pended for  removing  a  shoal  in  the  same  locality  where  improvements 
are  now  being  made. 

The  project  under  which  work  has  been  recently  prosecuted  provides, 
for  the  construction  of  a  jetty  projecting  from  the  most  easterly  point 
of  Buzzard's  Island,  located  approximately  parallel  to,  and  about  1,000 
feet  distant  from  the  opposite  shore,  for  the  purpose  of  contracting  the 
water-way,  and  concentrating  the  currents ;  also,  for  more  or  less  dredg- 
ing, where  it  is  necessary  to  aid  the  action  of  the  cun^ents  in  deepening 
the  channel. 

The  object  of  these  operations  is  to  establish  and  maintain  a  ship- 
channel  of  15  feet  depth  at  mean  low-water  through  the  shoal  situated 
about  1  mile  below  the  city  of  Brunswick  where,  heretofore  there  ex- 
isted a  navigable  low-water  depth  of  only  9  feet.  The  cost  of  this  pro- 
ject was  estimated  at  $73,187.50.  In  the  project  no  estimates  were  in- 
•cluded  for  works  at  the  upper  end  of  Buzzard's  Island,  or  elsewhere, 
that  eventually  might  be  needed  for  the  purpose  of  augmenting  the  ebb- 
flow  in  the  branch  under  improvement.  These  matters  were  held  iu 
abeyance,  for  future  consideration. 

RECAPITULATION  OF  OPERATIONS  PRIOR  TO  JUNE  30,  1881. 

From  the  time  the  present  project  was  adopted  to  June  30, 1881,  the 
following  work  was  executed : 

A  hydrographic  survey  of  the  whole  length  of  Bast  Eiver,  on  which 
the  city  of  Brunswick  is  situatod ;  preparations  of  working  plans,  and 
beginning  work  on  the  crib-jetty,  and  dredging.  The  crib- work  was  done 
as  described  in  my  annual  reports  of  1880  and  1881,  and  under  a  con- 
tract with  J.  Brady,  dated  January  30,  1880. 
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Dredging  operations  were  carried  on  under  a  contract  made  with  J.  E. 
Walter,  dated  February  28, 1880. 

Up  to  June  30,  1881,  thirty-seven  cribs  had  been  sunk  in  position. 
Fourteen  of  these,  of  an  aggregate  length  of  310  feet,  formed  the  return 
face  of  the  jetty,  at  a  right-angle  to  the  shore  line,  with  an  extension  to 
high-water  line  of  about  35  feet  length  and  24  feet  width,  formed  by  a 
log  mattress  loaded  with  riprap  stone. 

Tlie  balance  of  the  cribs,  twenty-three  in  number,  had  been  placed 
on  the  main  line,  and  occupied  an  aggregate  length  of  475  feet.  These 
cribs  are  kept  some  feet  below  low- water  lino ;  they  are  tilled  with  some 
brush,  and  with  material  obtained  by  dredging,  and  are  topped  off  with 
broken  stone. 

During  the  same  period  a  total  amount  of  36,002  cubic  yards  was  re- 
moved by  dredging  a  rudimentary  channel  through  the  shoal  portion  of 
the  approach  to  the  harbor  and  parallel  to  the  main  line  of  the  jetty. 

Two  appropriations,  aggregating  $30,000,  had  be<'ome  available,  but, 
owing  to  the  slow  progress  made  by  both  contractors,  the  first  appro- 
priation of  820,000,  by  act  approved  March  3,  1879,  had  not  been  ex- 
hausted at  the  end  of  June,  1881,  while  the  second  appropriation  of 
$10,000  remained  untouched. 

OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,   1882. 

During  the  fiscal  year  just  closed,  the  main  line  of  the  jetty  was  fur- 
ther extended  by  an  additional  length  of  1,319  feet. 

About  305  feet  of  this  length  is  formed  by  twelve  palmetto  cribs,  rest- 
ing on  grillages  of  [)ine  logs,  placed  under  the  Brady  contract,  built  and 
filled  like  those  previously  sunk,  and  described  in  the  Annual  Report 
of  1881.    The  Brady  contract  was  completed  in  January,  1882. 

The  balance  of  work  done  on  the  main  line  of  the  jetty,  during  the 
past  fiscal  year,  comprising  a  length  of  1,014  feet,  consisted  in  putting 
down  double  raft  mattresses  formed  of  two  tiers  of  pine  logs  averag- 
ing 12  inches  in  diameter,  with  lOiuch  binders  between  the  upper  and 
lower  tiers,  drift  bolted  to  the  logs.  The  lower  tier  varied  from  30  to 
34  feet  in  width  5  the  logs  of  the  upper  tier  were  10  feet  shorter  than 
those  of  the  lower  tier.  These  mattresses,  which  measured  about  3  feet 
in  height,  were  covered  with  broken  stone  to  a  thicknessof  about  12  inches. 
Twenty  of  such  mattresses  were  sunk ;  half  of  their  number  received  in 
addition  a  compact  layer  of  brush  12  inches  thifek  and  12  feet  wide. 
This  work  was  done  under  a  contract  entered  into  on  May  2,  1881,  with 
Messrs.  Anderson  and  Blaisdell,  and  wa«  concluded  in  April,  1882,  from 
exhaustion  o{|,funds. 

The  aggregate  length  of  the  jetty  amounts  at  present  to  2,104  feet, 
exclusive  of  the  portion  35  feet  long,  on  shore,  above  the  low- water  line. 
The  length  of  the  retufn  fVice  is  310  feet ;  the  main  line,  as  far  as  now 
built,  measures,  therefore,  1,794  linear  feet,  of  which  a  length  of  780  feet 
is  occupied  by  palmetto  cribs,  and  the  balance  by  double  raft  mattresses. 

The  direction  of  the  main  line  of  the  jetty  was  originally  about  south 
140  30'  east,  for  a  length  of  650  feet,  from  the  point  of  junction  with  the 
return  face;  in  September,  1881,  it  was  slightly  modified,  and  theline 
has  since  that  time  followed  a  direction  south  12^  east.  This  change 
was  made  with  a  view  of  improving  the  direction  of  the  proposed  bulk- 
head line  of  the  Brunswick  shore,  which  is  designed  to  be  located  at  a 
distance  of  about  850  feet  from  the  axis  of  the  jetty. 

The  crib  portion  of  the  jetty  is  placed  in  comparatively  deep  water, 
varying  from  12  to  17  feet,  at  low-tide ;  the  double  raft  mattresses  oc- 
cupy shoaler  water. 
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During  the  fiscal  year  just  closed  16,016  cubic  yards  of  material  were 
dredged  on  a  line  parallel  to  the  jetty,  and  about  240  yards  east  of  it. 
One  cut  was  made  to  a  bottom  width  of  about  20  feet,  a  length  of  over 
3,400  feet,  and  to  a  low-water  depth  of  15  feet,  and  it  extended  to  deep 
water,  about  opposite  Brandy  Point,  the  southeasterly  end  of  Buzzard's 
Island.  Of  the  total  amount  tlredged  4,000  cubic  yards  were  removed 
under  the  contract  made  with  J.  E.  Walter  on  February  28, 1880,  and 
the  balance,  or  12,016  cubic  yards,  was  taken  out,  at  the  price  of  27 
cents  per  cubic  yard,  under  another  contract  entered  into  with  the  same 
party  on  July  16,  1881. 

Dredging  operations  were  suspended  in  March,  1882,  the  available 
funds  having  been  expended. 

Since  the  beginning  of  operations  a  total  of  52,018  cubic  yards  has 
been  removed  by  dredging.  This  material  was  excavated  on  2  lines  of 
cutting,  each  line  about  4,400  feet  in  length,  20  to  25  feet  in  width  at 
bottom,  and  cut  to  a  low-water  depth  of  15  feet;  and  in  two  adjoining 
unfinished  lines,  each  of  the  same  bottom  width  of  20  to  25  feet,  but 
only  1,350  feet  in  length,  and  cut  to  a  low- water  depth  of  12  feet. 

These  four  lines  of  dredging  all  commence  at  a  point  a  little  above 
the  angle  formed  by  the  jetty  with  its  return  face. 

Work  during  the  fiscal  year  ending  June  30,  1882,  was  carried  on  by 
means  of  the  balance  of  $20,240.24,  available  on  July  1,  1881,  as  stated 
in  my  annual  report  for  1881,  which  amount  included  the  sum  of  *5,000, 
appropriated  by  act  approved  March  3, 1881.  In  the  beginning  of  April, 
1882,  the  funds  were  exhausted,  and  oi)eratious  had  to  be  suspended. 

CONDITION   OF  THE  WORK. 

The  jetty  cribs,  as  well  as  the  double  raft  mattresses,  stand  well.  A 
remarkable  accumulation  of  barnacles  and  oyster  shells  is  observed  to 
be  going  on  upon  the  logs  of  the  cribs,  and  upon  the  riprap  stone  cov- 
ering their  tops.  This  process  is  especially  noticed  on  the  cribs  of  the 
return  face,  which  were  sunk  fi  i-st.  This  species  of  coating,  it  is  thought, 
will  contribute  to  insure  the  permanency  of  the  work.  It  seems  that 
even  now,  in  its  unfinished  state,  the  jetty  has  some  effect  in  concentrat- 
ing the  waters  of  the  ebb-flow  in  the  narrow^ed  w^ater-way. 

The  depth  of  15  feet  at  low-water,  obtained  by  dredging  in  the 
through-cuts,  has  been  reduced  only  about  1  foot  by  shoaling,  except 
at  a  few  spots,  where  13  feet  depth  is  found.  The  general  low-water 
depth  on  these  lines  before  dredging  began  amounted  to  about  9  feet. 

The  shoalest  water  on  the  dredged  lines  shows  an  increase  of  about 
4  feet  in  depth.  The  maintenance  of  such  depth  is  ascribed  to  some  in- 
crease in  the  strength  of  the  currents  of  the  ebb-flow,  due  to  the  jetty. 

Since  the  survey  was  made  under  my  direction,  in  August,  1879,  the 
upper  entrance  of  the  East  Eiver  branch,  on  which  the  town  of  Bruns- 
wick is  located,  which  was  then  found  to  be  characterized  by  shallow 
depths  of  water,  appears  to  have  shoaled  still  more.  Consequently,  the 
entrance  of  the  waters  of  Turtle  Eiver,  during  the  ebb-tide,  is  becoming 
more  obstructed,  and  the  eifects  of  the  jetty,  now  partly  built,  are  pro- 
portionally weakened.  Some  works  at  the  point  indicated  are  evidently 
needed.  That  they  would  be  necessary  eventually  was  pointed  out  in 
my  annual  report  for  the  fiscal  year  ending  June  30, 1880. 

Complaint  has  recently  been  made  by  the  mayor  of  Brunswick,  and 
by  members  of  the  mercantile  community  of  that  place,  in  regard  to  the 
bar  existing  near  the  north  end  of  the  city,  at  the  confluence  of  Academy 
Creek  and  East  or  Brunsw  ick  River. 
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« 

Academy  Creek  is  an  arm  of  the  East  River.  It  has  a  tortuous  course 
oC  about  4  miles  length ;  its  head  is  iu  the  marshes,  only  a  short  distance 
from  Turtle  River.  The  Brunswick  and  Altamaha  Canal  enters  it  about 
three-quarters  of  a  mile  from  its  mouth. 

The  low-water  depth  on  the  shoal  complained  of  is  from  6  to  7  feet, 
and  it  is  claimed  that  by  increasing  the  depth  to  10  feet  great  benefits 
would  accrue  to  the  shipping  business  of  the  upper  part  of  the  city  of 
Brunswick,  and  the  citizens  requested  that  an  appropriation  of  about 
$1,000  be  made  by  Congress  for  dredging  at  this  place.  This  shoal  is 
probably  due  to  the  circumstance  that  the  ebb  currents  flowingfrom 
Academy  Cfeek  meet  those  of*Brunswick  River  at  about  a  right  angle, 
causing  a  diminution  of  velocity  and  scouring  power.  The  strongest 
currents  are  deflected  to  the  opposite  side,  near  Buzzard's  Island,  where 
deep  water  is  found.  Dredging  alone  will  therefore  afford  only  tem- 
porary relief,  as  the  operation  will  not  remove  the  cause  of  shoaling. 
A  stronger  influx  of  water  into  Brunswick  River  from  Turtle  River 
during  ebb-tide,  through  suitable  works  at  the  head  of  Buzzard's  Island, 
will  tend  to  lower  the  shoal.  Additional  depth  would  most  likely  be 
obtained  by  closing  the  mouth  of  Academy  Creek,  which  would  naturally 
operate  to  throw  the  waters  of  the  ebb  flow  of  Brunswick  River  into  the 
concave  bend  where  the  shoal  is  located,  and  thereby  wash  it  off.  This 
would  probably  be  the  safest  plan ;  but  an  objection  to  it  would  be  that 
the  canal  mentioned  above  would  be  cut  off  from  connection  with  Bruns- 
wick River. 

Assistant  Fremont  suggests  as  a  remedy  to  cut  through  the  narrow 
etrip  of  intervening  marshland,  from  Turtle  River  to  the  head  of  Acad- 
emy Creek,  to  produce  stronger  ebb  currents  through  the  latter,  which 
would  lower  the  bar  at  the  mouth.  He  estimates  the  cost  of  such  a  cut 
at  $4,000. 

OPERATIONS    CONTEMPLATED    DURING    THE   PRESENT  FISCAL  YEAR. 

With  any  appropriation  that  may  become  available  it  is  proposed  to 
continue  work  on  the  jetty,  and  widen  and  deepen  the  ship  channel  by 
dredging. 

The  jetty  will  be  further  extended  down  stream  by  means  of  sink- 
ing double-raft  mattresses,  covered  with  broken  stone,  in  the  manner 
already  described. 

Dredging  in  the  channel  to  be  improved  will  be  resumed.  It  is  also 
intended  to  expend  a  small  part  of  the  appropriation  in  making  a  survey 
of  the  upper  part  of  East  River,  and  of  an  adjoining  portion  of  Turtle 
River,  for  the  purpose  of  designing  works  of  improvements  in  that  locality, 
as  already  referre4l  to. 

Brunswick  is  still  a  small,  but  thriving,  and,  of  late,  rapidly  growing 
place.  Its  harbor  has  ample  anchorage  for  large  numbers  of  heavy- 
draught  vessels.  The  minimum  depth  a<3ross  the  outer  bar  is  from  16 
to  17  feet  at  mean  low- water,  with  a  rise  and  fall  of  tides  of  nearly  7 
feet.  The  X)rkicipal  drawback  to  a  more  rapid  development  of  marine 
commerce  consists  in  the  shoal,  the  improvement  of  which  has  lately 
been  begun.  The  city  is  the  seaboard  terminus  of  two  lines  of  rail- 
road, extending  far  into  the  interior  of  the  country,  capable  of  bringing 
here  for  shipment  a  large  amount  of  the  products  of  the  Western  States. 
It  is  understood  that  grain-elevators  and  cotton-presses  are  soon  to  be 
<K>n8tructed  at  this  place. 

As  the  upper  reach  of  Turtle  River,  above  Buzzard^s  Island,  and  there 
fore  above  the  upper  end  of  the  branch  on  which  the  town  of  Bruns- 
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« 

wick  is  located,  is  both  deep  and  capacious,  it  is  not  improbable  that 
wharves  and  railroad  depots  will  be  established  at  that  point  at  a  dis- 
tance of  about  5  miles  above  the  town,  in  order  to  avoid  the  shallow 
navigation  in  the  branch,  where  the  jetty  is  in  progress. 

No  further  particulars  or  statistics  have  been  received  in  addition  to 
those  briefly  stated  in  my  last  annual  report.  « 

An  early'completion  of  this  improvement  seems  to  be  very  desirable. 

This  impTOvement  is  located  in  the  coUection  district  of  Brunswick,  Oa.    Bruns- 
wick is  the  nearest  port  of  entry. 
Import  duties  and  other  dues  collected  during  the  last  fiscal  year,  129,305.30. 

For  carrying  out  the  present  plan  of  improvement  the  following  ap- 
propriations have  been  made: 

By  act  of  Congress  approved  March  3, 1879 120,000 

By  act  of  Congress  approved  June  14,  1880 10,()t)O 

By  act  of  Congress  approved  March  3, 18il 5, 000 

Total.... .• 35,000 

The  expenditures  to  June  30,  1882,  amounted  to ' 34,998  53 

The  estimated  cost  of  the  improvement  is 73, 187  50 

A  revised  project,  with  estimates  of  cost,  will  be  prepared  during  the 
fiscal  year  just  commenced. 
The  following  papers  accompany  this  report: 

1.  Chart  of  Brunswick  Harbor,  showing  location  of  works  and  progress  made  to 
June  30,  1882. 

2.  Commercial  statistics  by  the  collector  of  customs  at  Brunswick. 

Money  statement. 

July  1,1881,  amount  available $20,240  24 

Julv  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstandiug 
liabilities  July  1,  1881 20,238  77 

July  1,  1882,  amount  available 1  47 

Amount  appropriated  by  act  passed  August  2,  1882 —     25, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 25, 001  47 

Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     13, 000  00 


COMMERCIAX  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Brunswick^  Ga,,  from  Januaryj  1878,  to  December  31, 

1881. 

VESSELS  ARRIVED. 


CoMtwise. 


Years. 


-I- 


American  vessels 
I  from  foreign  ports. 


Foreign  vessels  from 
foreign  ports. 


Total. 


1878 

1879 
1880 
1881 


116 
148 
271 
279 


32.584 
44.397 
77,656 
100,451 

850 
1,090 
1,892 
2,239 
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VESSELS  CLEARED. 


PAftRtwiM              American  veseela  for 
l^oaBtwiae.                  foreign  porta. 

1                  ■                    1 

Foreign  vesaelB  for 
foreign  ports. 

TotiJ. 
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•a                            !•- 
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1878 

-     124 

32,767 

874  '      28 

9,231 

236 

1 

49     21.268 

550 

201 

63,266 

1.660 

1679 

.;     157 

42,345 

1,116 

21 

7,172 

172 

47 

21, 7S0 

556 

226 

71,247 

1,843 

IPSO 

.      270 

78, 913 

2,010 

14 

6,010 

115 

48 

19,977 

550 

832 

103.900 

2,676 

1881 

.1    252 

82,155 

1.732 

17 

7,218 

156 

87 

42,659 

1,014 

356 

182,032 

2.902 

Yean. 

Value  of 

Value  of 

Total  col- 

export«. 

imports. 

lections. 

1878 

1  «.  379-842 

$400 

$4.560  97 
5,644  38 
17  723  24 

1879 

1,894,401 
1, 702, 570 

8  197 

18»0 

8  908 

1881 

2, 230  000 

4,  a77 

29, 3AS  ao 

•          1 

J  9; 

IMPROVEMENT  OF  ENTRANCE  TO  CUMBERLAND  SOUND,  FLORIDA  AND 

GEORGIA. 

Daring  the  fiscal  year  ending  June  30,  1882,  operations  for  improv- 
ing the  entrance  to  Cumberland  Sound,  Florida  and  Georgia,  were  con- 
tinued in  conformity  to  the  project  submitted  with  my  report  of  June 
30,  1879,  printed  as  Appendix  I  8,  Annual  Report  of  the  Chief  of  En- 
gineers for  1879. 

The  first  appropriation  ever  made  by  Congress  for  this  improvement, 
amounting  to  $30,000,  was  provided  by  act  approved  June  14, 1880.  A 
second  appropriation  to  the  amount  of  $100,000  was  made  by  act  ap- 
proved March  3^  1881. 

The  plan  of  improvement  comprised  the  construction  of  two  low 
jetties,  composed  of  riprap  stone,  resting  on  a  foundation  mattress  of 
logs,  or  logs  and  brush,  starting  respectively  from  the  shores  on  op- 
posite sides  of  the  entrance  and  extending  seaward  across  the  bar, 
upon  lines  so  directed  that  the  outer  ends  will  be  parallel  to  each  other, 
and  from  3,000  to  2,500  feet  apart,  or  such  distance  as  may  hereafter  be 
deemed  necessary. 

Two  low  jetties,  reaching  entirelj'^  aerossthe  bar,  would  be  expected 
to  maintain  a  low- water  channel  not  less  than  20  to  21  feet  deep.  Greater 
depth  could  be  secured  by  carrying  the  jetties  to  higher  levels.  The 
estimated  cost  of  the  work  is  $2,071,023. 

With  a  single  long  jetty  placed  on  the  north  shoal,  and  a  spur  jetty 
on  the  south  side,  a  low-water  channel  16  to  17  feet  deep  would  be 
maintained.    In  this  case  the  work  would  cost  $1,000,000. 

OPERATIONS  PREVIOUS  TO  JUNE  30,  1881. 

Actual  work  was  begun  on  the  north  jetty  in  June,  1881,  under  the 
contract  entered  into  with  Messrs.  Lara,  Ross  &  Co.,  on  September  4, 
1880. 

The  land  end  of  the  jetty  is  located  on  the  east  shore  of  Cumberland 
Island,  and  about  2,000  feet  from  its  southern  end.    The  work  was 
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started  on  a  range  bearing  south  63^  east,  which  direction  was  to  be 
followed  until  Cumberland  Channel  was  passed. 

Up  to  June  30, 1881,  the  total  length  of  apron  foundation  laid  was 
276  feet,  from  25  to  35  feet  in  width,  composed  of  a  mattress  of  logs  and 
brush,  about  19  inches  thick,  overlaid  with  about  313  cubic  yards  of 
riprap  stone. 

No  work  was  done  on  the  south  jetty  prior  to  June  30, 1881. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882- 

On  July  1,  1881,  the  sum  of  $128,922.98  was  available  for  continuing 
the  work. 

During  the  last  fiscal  year  the  foundation  course  of  the  north  jetty 
was  further  extended,  and  a  second  course  placed  upon  a  part  of  its 
length.  Work  was  also  commenced  on  the  south  jetty.  The  entrance 
to  Cumberland  Sound  was  partially  resurveyed. 

Operations  were  carried  on  under  two  contracts.  Messrs.  Lara,  Ross, 
&  Co.,  under  their  contract  of  September  4,  1880,  employed  for  some 
months,  Messrs.  Blaisdell  &  Greely  as  their  agents,  but  towards  the 
close  of  the  fiscal  year  they  took  the  work  in  their  own  hands. 

As  stated  in  my  last  annual  report  the  contract  for  work  to  be  exe- 
cuted by  means  of  the  second  appropriation,  amounting  to  $100,000, 
was  to  be  awarded  to  Mr.  A.  Blaisdell,  one  of  the  agents  just  named, 
provided  he  made  good  progress  on  the  north  jetty,  where  he  was  then 
engage<l.  His  progress  during  the  first  three  months  of  the  fiscal  year 
was  very  unsatisfactory,  however,  and  no  reasonable  hope  could  be 
entertained  that  he  would  be  able  to  do  better  in  future. 

By  direction  of  the  Chief  of  Engineers,  new  proposals  for  doing  the 
work  were  called  on  October  11, 1881.  The  specifications  provided  that 
the  mattress  should  consist  simply  of  a  raft  of  round  logs,  not  less  than 
12  inches  in  average  diameter,  and  not  less  than  9  inches  in  diameter  at 
the  small  end,  placed  in  close  contact,  side  by  side,  at  right  angles  to  the 
line  of  jetty,  and  firmly  held  there  by  transverse  pole  binders  spiked  or 
bolted  to  them.  The  binders  were  to  be  smaller  logs  or  poles,  not  less 
than  4  inches  thick  at  the  small  end,  and  placed  not  more  than  8  feet 
apart.    Those  on  the  outside  were  to  be  close  to  the  end  of  the  logs. 

It  was  optional  with  the  engineer  in  charge  to  have  a  layer  of  live 
hard- wood  brush,  9  feet  wide  and  6  inches  thick,  placed  on  the  opposite 
edges  of  the  mattress,  extending  about  1  foot  beyond  the  ends  of  the 
logs.  The  brush  was  to  be  firmly  held  down  to  the  mattpess  by  pole 
binders.  A  layer  of  stone,  not  exceeding  one  or  two  feet  in  thickness, 
was  to  be  placed  on  the  mattress. 

The  bidders  were  required  to  name  a  price  per  square  yard  for  mat- 
tresses in  the  work,  a  price  per  square  yard  for  the  layer  of  brush,  and 
a  price  per  cubic  yard  for  stone  in  the  work.  Mr.  A.  M.  Newton,  of 
Xew  York  City,  was  found  to  be  the  lowest  bidder.  The  prices  named 
by  him  were,  97  cents  per  square  yard  for  mattresses,  8  cents  per  square 
yard  for  brush,  and  $3.83  per  cubic  yard  for  stone.  These  terms  were  con- 
sidered to  be  reasonable,  and  a  contract  was  concluded  with  Mr.  Newton 
on  November  20, 1881.  He  commenced  work  soon  after,  and  made  satis- 
factory progress. 

North  jetty. — The  apron  foundation  was  continued  on  the  first  range 
to  a  point  2,200  feet  from  shore.  Cumberland  Channel  was  crossed  in 
this  reach.  The  greatest  low-water  depth  met  with  was  13  feet,  at  a 
distance  of  1,250  feet  from  high- water  line  on  shore.  The  work  was  then 
extended  on  a  line  bearing  about  south  80  degrees  east,  which  direction 
will  bring  it  to  the  North  Breakers,  north  of  Pelican  Shoal. 


Digitized  by  VjOOQ IC 


APPENDIX   J.  1185 

The  nearest  distance  of  the  second  range  line,  from  the  shore  of  Ame- 
lia Island,  near  Fort  Clinch,  is  about  1  mile.  At  the  initial  point  of  the 
new  line,  the  depth  is  about  7  feet  at  low- tide;  farther  on  the  water  is 
very  shallow  at  some  places,  alternating  with  deeper  portions,  and  vary- 
ing from  less  than  1  foot  t^o  10  teet  at  low-water.  It  seems  that  scour- 
ing currents,  which  produce  greater  depths,  are  developed  ahead  of  the 
work  as  it  progresses. 

Since  February  the  mattresses  of  the  bottom  course  have  been  gener- 
ally laid  to  lap  from  8  to  10  feet,  as  far  as  practicable,  in  order  that  no 
spaces  shall  be  left  between  them,  which,  in  endeavoring  to  place  the  mats 
end  to  end,  were  often  found  to  be  unavoidable,  in  consequence  of  the 
rough  water  and  troublesome  currents  here  prevailing.  From  the  same 
cause  several  mats  were  unavoidably  placed  more  or  less  out  of  range, 
and  the  uncovered  spaces  had  to  be  filled  by  additional  work.  Several 
lighters  were  sunk  while  at  work,  and  the  contractor's  tug- boat  grounded 
and  was  badly  damaged. 

During  the  fiscal  year  now  closed,  the  bottom  course  of  the  north 
jetty  was  extended  7,196  feet.  The  widths  of  the  log  and  brush  mat- 
tresses ranged  from  35  to  52  feet,  and  their  thickness,  or  height,  exclu- 
sive of  stone,  from  19  to  21$  inches. 

A  second  course  of  mattresses  of  similar  thickness,  from  20  to  25  feet 
wide  and  aggregating  1,366  feet  in  length,  was  placea  upon  the  apron  at 
the  deeper  portions  of  the  Cumberland  Channel,  on  the  first  range.  There 
were  10,824  cubic  yards  of  stone  deposited  on  the  work  during  the  year. 

South  jetty, — ^Work  was  begun  here  in  May  last.  The  starting  point  of 
the  jetty,  on  the  eastern  or  seaward  shore  of  Amelia  Island,  is  situated 
about  5,700  feet  from  Fort  Clinch,  on  a  line  bearing  south  78^<=^  east 
from  that  place.  Its  shortest  distance  from  the  second  range  line  of 
the  north  jetty  produced  is  about  5,600  feet.  It  was  the  intention  to 
begin  at  a  point  about  1,000  feet  farther  south,  but  the  water  was  found 
to  be  too  rough  and  shaJlow,  and  the  line  too  difficult  of  access  to  ren- 
der it  practicable.  The  first  range  as  adopted  runs  due  east,  and  it  is 
proposed  to  maintain  that  course  for  a  length  of  about  4,000  feet. 

On  June  30, 1882,  the  apron  foundation  of  the  south  jetty  had  reached 
a  point  1,316  feet  from  shore.  The  greatest  depth  in  which  the  work 
was  laid  was  about  5  feet  at  low-water.  The  mattresses  are  from  40 
to  50  feet  wide  and  about  21  inches  thick.  Au  aggregate  of  2,443  cubic 
yards  of  riprap  stone  was  deposited  upon  the  mattresses,  averaging 
about  1  foot  of  stone  in  thickness  upon  the  work. 

SUMMABY  OF  WOBK    DONE  FROM    THE    BEGINNING    OF    OPEBATIONS 

TO  JUNE  30,  1882. 

North  jetty, — ^The  apron  foundation  of  the  north  jetty  was  laid  for  a 
length  of  7,372  feet.  The  width  of  the  mattress  varies  from  25  to  52 
feet  A  second  course  of  mats  was  laid  for  a  length  of  1,366  f^eet,  and 
from  20  to  25  feet  wide. 

Biprap  stone  was  distributed  over  the  work,  aggregating  11,137  cubic 
yards. 

South  jetty. — ^The  apron  foundation  has  reached  a  length  of  1,316  feet 
It  is  composed  of  log  and  brush  mattresses  firom  40  to  50  feet  in  width, 
and  is  covered  with  2,443  cubic  yards  of  stone. 

CONDITION  OF  THE  WOBK. 

r.  No  noteworthy  changes  in  the  general  condition  of  either  the  north 
jetty  or  souUi  jetty,  as  far  as  built,  are  to  be  recorded,  but  some  &ct8 
have  been  observea^which  should  be  mentioned. 
75  E 
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In  Cumberland  Channel  the  strength  of  the  currents  seems  to  have 
rather  increased,  and  both  above  and  below  the  line,  where  the  north 
jetty  crosses  the  channel,  there  is  now  deeper  water  than  formerly.  The 
work  has  not  settled,  however,  and  it  is  well  covered  with  sand.  Ad- 
ditional height  must  be  gained  here  as  soon  as  funds  shall  have  become 
available. 

Beyond  Cumberland  Channel  in  the  shallow  water,  in  which  the  east- 
erly portion  of  the  north  jetty  is  i>laced,  a  number  of  the  mat«  are  near 
the  surface  of  the  water  at  low-tide,  some  even  above  that  level.  Near 
the  period  of  low-tide  strong  currents  cross  the  work  at  all  the  lower 
places. 

At  the  higher  stages  of  the  tide,  the  transverse  currents  increase  in 
strength,  and  finally  sweep  across  the  crest  of  the  work,  on  its  entire 
length.  They  also  pass  around  the  outer  end  of  the  rudimentary  jetty, 
and  produce  greater  depths  ahead  of  it. 

If  operations  have  to  be  suspended  for  a  considerable  length  of  time, 
or  cannot  be  carried  on  upon  a  sufficiently  large  scale,  it  may  be  ex- 
pected that  this  process  of  scouring  and  deepening  will  be  inconveniently 
developed,  to  such  a  degree  probably  as  to  add  very  considerably  to 
the  cost  of  the  work.  These  shoal  water  currents  also  prevent  the  ac- 
cumulation of  drift  sand  upon  the  mattresses,  and  therefore  expose  the 
logs  more  or  less  to  the  attacks  of  the  teredo.  Eiprap  stone  should  be 
therefore  liberally  distributed  over  the  foundation  apron  to  protect  it 
and  to  bring  the  crest  of  the  work  to  a  greater  heights  Parallel  cur- 
rents will  probably  be  created  as  the  jetty  rises  higher,  and  substantial 
spurs  will  have  to  be  built  to  break  up  these  currents  or  keep  them  at 
a  safe  distance  from  the  main  line. 

The  condition  of  the  beach  in  the  vicinity  of  the  shore  ends  of  both 
jetties  is  satisfactory.  Near  the  north  jetty  the  low-water  line  has  ad- 
vanced toward  Cumberland  Channel  for  a  distance  of  350  feet,  and  the 
foundation  course  of  the  jetty  is  covered  with  sand  to  that  extent. 

At  the  south  end  of  Cumberland  Island  some  washing  off  is  noted, 
both  the  high-w^ater  and  low- water  line  having  receded  about  60  feet. 

At  the  site  of  the  south  jetty,  the  high-water  line  has  advanced  sea- 
ward about  350  feet  since  the  survey  of  1879  was  made. 

OPERATIONS  CONTEMPLATED  DURING  THE  PRESENT  FISCAL  YEAR. 

With  the  small  balance  on  hand,  July  1,  1882,  and  with  such  addi- 
tional funds  as  may  be  appropriated  by  Congress,  it  is  proposed  to  ex- 
tend the  apron  foundation  of  both  jetties,  and  raise  the  work  to  a  greater 
height  at  several  places.  The  work  will  be  continued  substantially  in 
the  same  manner  and  by  the  same  methods  as  heretofore. 

In  my  last  annual  report,  printed  as  Appendix  1 11  of  the  Annual  Ee- 
port  of  the  Chief  of  Engineers  for  1881, 1  oftered  a  few  remarks  upon 
the  commerce  and  navigation  of  the  harbors  of  Fernandina  and  Saint 
Mary's,  to  which  I  have  nothing  new  to  add  at  present.  It  may  be  said, 
however,  that  the  work  of  improving  the  entrance  to  Cumberland  Sound 
having  been  now  fairly  begun,  it  seems  desirable  that  it  should  be  pushed 
forward  with  vigor.  With  large  ai)propriations,  which  imply  favorable 
contracts  with  responsible  and  eflicieut  parties,  the  ground  eventually 
to  be  occupied  by  the  jetties  can  be  covered  more  rapidly,  avoiding 
thereby  the  greater  exi)ense  that  will  naturally  be  connected  with  slow 
progress,  on  suspension  of  work,  by  allowing  the  currents  time  to  deepen 
the  bar  ahead  of  the  advancing  jetties;  while  the  ever-changing  condi- 
tion of  the  bar,  and  of  the  cliannels  leading  through  the  same,  as  long 
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ae  the  currents  are  not  suitably  controlled  by  the  jetties,  will  compli- 
cate the  problem,  and  still  more  increase  the  cost  of  the  work. 

This  work  is  located  in  two  collection  districts,  the  north  jetty  being  in  the  col- 
lection district  of  Saint  Mary's,  Ga.,  and  the  soutn  jetty  in  that  of  Femandina,  Fla. 
Femandina  is  the  nearest  port  of  entry. 

The  following  appropriations  have  been  made  : 

By  act  of  Congress  approved  Jnne  14,  1880 $30,000 

By  act  of  Congress  approved  March  3,  1881 100,000 

Total 130,000 

The  expenditures  to  Jnne  30,  1882,  including  outstanding  liabilities,  amounted  to 
•114,256.89. 

The  following  pai>ers  accompany  this  report : 

Longitudinal  section  and  diagram  of  widths  of  the  north  jetty. 
Keport  of  Capt.  J.  C.  Post,  Corps  of  Engineers. 

Money  statement. 

July  1,  1881,  amount  available $128,922  96 

July  1,  1882,  amount  expended  during  fiscal  ^ear,  exclusive 

of  outstanding  liabilities  July  1,1881 $78,988  54 

July  1,  1882,  outstanding  liabifities 30,191  33 

109, 179  87 

July  1,  1882,  amount  available 19,743  11 

Amount  appropriated  by  act  passed  August  2,  1882 50, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 69, 743  11 

Amount  (estimat-ed^  required  for  completion  of  existing  project 1, 841, 023  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1884 500,000  00 


Abwtraet  of  pri^posaUfor  coMtruciion  of  jetties  at  entrance  to  Cumberland  Sound,  Georgia^ 
and  Florida,  opened  November  1,  1881. 


Ko. 

Bidders. 

'I 

For     brush    per 
square    yard. 

For  riprap  stone 
per  cabio  yard. 

Bemarks. 

1 
2 

Atod  S.  Lata  and  John  Kirby 

♦*s? 

i 
10  20  >    $4  00     Contract  awarded  to  A.  M. 

A  Iff  Newton 

08  ,      3  85        Newton  at  the  nriflea  AtatAd. 

Ahairaet  ofeontradfor  continuing  improvement  at  entrance  to  Cumberland  Sound,  Georgia 

and  Florida, 


Contractor. 


Bate  of  contract. 


Nature  of  work. 


To  commence. 


A  M  Newton '  November  26, 1881. '  Continning  constmc-     January  1, 1882  . 

I  I     tion  of  Jetties.  \ 


To  complete. 


Jnly21,1882. 
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report  of  capt.  james  c.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

JaoksoHvilU,  Fla,,  July  1,  1882. 

Colonel:  I  have  to  submit  the  following  report  upon  the  work  for  the  improve- 
ment of  the  entrance  to  Cumberland  Sound,  Georgia  and  Florida,  for  the  year  ending 
June  30,  1882. 

During  the  previous  year  277  feet  of  the  foundation  course  of  the  north  jetty  had 
been  constructed  under  the  contract  of  Lara,  Ross  &  Co.,  by  their  agents,  Messrs. 
Blaisdell  &  Greely.  They  continued  laying  mats  until  November,  and  constmcted 
an  additional  length  of  930  feet,  when  they  abandoned  the  work.  This  extension 
crossed  the  deepest  part  of  Cumberland  or  Swash  Channel,  and  was  composed  of 
widths  varying  from  35  to  52  feet.  The  maximum  depth  at  low-water  found  in  this 
channel  was  13  feet. 

In  the  following  month,  December,  work  was  again  resumed  upon  this  Jetty,  under 
a  contract  madQ  with  A.  M.  Newton,  of  New  York.  It  has  progressed  rapidly,  and  the 
bottom  course  has  been  extended  6,165  feet.  This  was  laid  in  water,  varying  from  0  to 
10  feet  at  low-water,  and  it  was  constructed  50  feet  wide,  with  the  exception  of  a  single 
mat  51  feet  in  width. 

A  second  course  1,366  feet  long,  and  of  widths  of  20  and  25  feet,  was  laid  where  the 
work  crosses  the  channel.  This  contract  will  be  completed  as  soon  as  one  mat  and 
4,609  cnbic  yards  of  stone  required  to  give  the  1  foot  in  thickness  upon  the  m&ts  are 
in  position. 

'  In  May,  Lara,  Ross  &,  Co.,  having  clpsed  their  contract  at  Saint  John's  Biver,  they 
commenced  work  upon  the  south  jetty  under  their  unfinished  contract.  This  jet^ 
was  located,  by  your  direction,  near  the  upper  or  north  end  of  Amelia  Island,  and  e^iven 
a  bearing  due  east;  1,316  feet  of  the  foundation  course  has  been  constructed,  of  widths 
varying  from  40  tu  50  feet,  and  the  contract  completed.  The  greatest  depth  found 
where  this  work  was  laid,  was  5.3  feet  at  low-water. 

The  following  progress  has  been  made  upon  the  jetties  up  to  the  present  time: 


NORTH  JETTT. 


ITeet 


Length  of  foundation  course  reported  last  year 277 

Length  of  foundation  course  constructed  during  year  ending  June  30, 1882 .  7, 095 

7,37« 

Length  of  second  course  constructed  during  year  ending  June  30,  1882  . .  1, 366 

Total  length  of  both  courses  constructed  up  to  June  30, 1882 8, 738 

SOUTH  JETTY, 

Length  of  foundation  course  constructed  during  year  ending  June  30,  1862,  1,316 
feet. 

CONDITION  OF  THE  WORK  AND  ITS  EFFECTS. 

In  the  vicinity  of  the  north  jetty  on  Cumberland  Island  the  beach  has  increased 
to  such  an  extent  that  the  low-water  line  has  advanced  350  feet  and  completely  cov- 
ered the  work.  The  current  in  the  channel,  along  the  front  of  the  beach,  has  increased 
in  strength,  particularly  on  the  flood-tide,  and  produced  a  scour  from  1  to  3  feet  on  both 
sides  of  the  work.  This  increased  depth  extends  a  considerable  distance  above  and 
below,  especially  the  latter,  and  at  the  lower  or  south  end  of  the  island  both  the 
high  and  low  water  lines  have  receded  about  60  feet.  No  settlement  has  been  de- 
tected where  the  work  crosses  the  channel.  The  ends  of  the  logs  of  the  foundation 
course  were  found  to  be  well  covered  with  sand.  In  sinking  the  second  course  great 
care  was  used  to  cover  the  ends  of  the  logs  with  stone. 

Beyond  the  channel  the  extreme  shoal  water  causes  much  of  the  work  to  be  partly, 
and  some  of  it  wholly,  exposed  at  low- water.  The  overhanging  portions  of  the  bmsh 
on  all  those  mats  which  can  be  seen  have  entirely  disappeared,  and  none  can  be  de- 
tected in  those  submerged. 

There  has  been  little,  if  any,  accumulation  of  sand  at  the  ends  of  the  logs  or  on  the 
work.  Generally  spealdng,  there  was  a  slight  deepening  from  scour  along  this  part 
of  the  work  as  it  progressed.  This  has  been  retained  and  increased  some^at  by  the. 
current  flowing  along  its  sides  and  across  it  when  the  tide  is  sufficiently  high.  The* 
strength  of  these  currents  has  been  so  great  that  where  small  gaps  were  len  by  the 
contractor  failing  to  lap  his  mats,  or  butt  them  end  to  end,  an  increased  depth  of  from 
1  to  3  feet  has  been  found.  In  one  case  this  scour  caused  about  one-hauof  each  of 
the  adjacent  mats  to  settle.  All  of  these  places  have  now  been  closed,  and  the  work 
is  apparently  secure  except  from  the  ravages  of  the  teredo.    Its  protection  against 
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ibis  ship  worm  is  regarded  of  especial  importance,  as  without  it  the  entire  wood-work 
of  the  foundation  coarse  may  be  destroyed  in  a  single  year.  This  can  be  best  attained 
by  indncing  a  permanent  accnmulatiou  of  sand  about  the  work.  Lying  as  it  does 
on  the  top  of  extensive  shoals,  where  the  movement  of  the  sand  is'  comparatively 
slight  except  during  storms,  this  is  not  likely  to  take  place  rapidly  unless  something 
is  done  to  cause  the  deposit  of  all  the  drifting  sand  in  its  immediate  vicinity.  At 
present  the  greater  portion  of  what  is  thrown  upon  the  work  by  one  sea  is  washed 
away  by  the  next,  and  so  on,  and  the  accumulation  is  exceedingly  slow.  To  increase 
this  effect  and  hold  all  the  sand  that  is  deposited,  it  is  proposed  to  form  a  narrow 
ridge  of  riprap  stone,  2  to  3  feet  high,  along  the  axis  of  the  work.  By  giving  this  flat 
side  slopes,  snch  as  it  would  naturally  assume  in  the  breakers,  it  is  thought  that  it 
will  catch  all  the  moving  sand  and  soon  cause  the  work  to  be  entirely  covered. 

The  completion  of  the  full  amount  of  stone  required  on  the  mats  will  undoubtedly 
expedite  the  deposit  somewhat ;  but  even  with  this,  additional  stone,  placed  as  sug- 
gested, is  considered  necessary  before  the  work  will  be  thoroughly  protected  in  this 
shoal  water.  If  the  current  at  the  ends  of  the  logs  continues  to  scour,  this  can  easily 
be  checked  by  placing  mats,  as  short  spurs,  at  proper  intervals  along  its  sides. 

The  portion  of  the  south  jetty  now  constructed  has  been  too  recently  laid  and  is  too 
short  to  have  had  much  effect.  Beyond  an  increase  in  the  rapidity  with  which  the 
beach  and  the  shoals  near  its  site  have  been  forming,  nothing  has  been  observed. 
Since  the  snrvey  of  1879  the  high- water  line  of  this  portion  of  Amelia  Island  has  ad- 
vanced 350  feet. 

Neither  of  the  jetties  for  this  improvement  has  been  sufficiently  extended,  as  yet, 
to  warrant  the  expectation  of  any  effect  being  produced  by  them  on  the  bar. 

The  length  required  in  the  north  jetty  before  the  bar  is  reached  is  about  20,000 feet, 
or  nearly  4  miles,  and  but  7,400  feet,  or  a  little  more  than  1^  miles,  have  been  con- 
structed. The  same  extension  for  the  south  jetty  requires  a  length  of  11,000  feet,  or 
about  2  miles,  and  only  about  one-fifth  of  a  mile  of  this  has  been  laid.  Both  must 
therefore  be  prolonged  very  considerably  before  any  change  that  will  affept  the 
draught  of  wat«r  entering  the  port  can  be  attributed  to  them. 

From  a  recent  instnimental  location  of  the  entrance  buoys,  it  seems  that  the  outer 
portion  of  the  north  channel  has  moved  some  300  feet  towards  the  north  since  the  last 
examination.  This  is  confirmed  by  the  pilots.  The  south  channel  has  become  so 
shoal  that  it  has  been  abandoned  and  the  buoys  removed. 

Before  work  is  commenced  under  a  new  appropriation  it  is  suggested  that  the  foun- 
dation course  of  both  jetties  be  carefully  examined  to  ascertain  if  some  protection  is 
needed  to  preserve  them  from  the  teredo.  This  should  be  done  immediately,  if  found 
necessary.  In  the  continuance  of  the  work  it  is  suggested  that  both  jetties  should  be 
extended,  the  north  one  principally,  as  it  is  thought  that  it  will  give  greater  protec- 
tion to  the  present  channel. 

This  improvement  is  located  in  two  collection  districts,  the  north  jetty  in  that  of 
Saint  Mary's,  Ga.,  and  the  south  jetty  in  that  of  Fernandina,  Fla. 

Femandina  is  the  nearest  port  of  entry. 

The  following  drawings  accompany  this  report : 

Sheet  1,  showing  the  site  of  the  two  jetties,  the  progress  made,  and  the  recent 
soundings. 

Sheet  2,  showing  longitudinal  section,  and  diagram  of  widths  of  both  jetties  as 
constrncted. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Post, 
Captain  of  Engineers, 

Lieut.  Col.  Q.  A.  Gillmore, 

Chrps  of  Engineers f  U,  S,  A, 


J  10. 

IMPROVEMENT  OF  SAINT  JOHN'S  RIVER,  FLORIDA. 

During  the  fiscal  year  ending  June  30,  1882,  the  work  of  improving 
the  channel  over  the  bar  at  the  mouth  of  the  Saint  John's  River,  Florida, 
was  continued  in  conformity  to  the  project  submitted  in  my  communica- 
tion  to  the  Chief  of  Engineers  dated  June  30, 1879,  and  printed  as  a 
part  of  Appendix  I  7  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1879. 

The  plan  of  improvement  essentially  consists  in  the  construction  of 
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two  low  jetties  built  of  riprap  stone,  supported  by  a  foundation  mattrew 
or  platform  of  logs^  with  a  mattress  hearting  wherever  found  practicable, 
to  reduce  the  cost  of  the  work. 

Two  plans  were  discussed,  differing  from  each  other  in  magnitude  and 
probable  effects. 

One  plan  contemplated  the  construction  of  two  long  jetties  starting 
from  tbe  opposite  shores  of  the  entrance  and  extending  seaward  across 
the  bar. 

By  the  other  plan  only  one  long  jetty,  that  upon  the  north  shoal,  would 
be  constructed,  and  a  short  spur  on  the  south  side. 

Some  works  of  improvement  in  the  river  proper,  between  the  bar  and 
the  city  of  Jacksonville,  constituted  a  requisite  part  of  the  larger  project. 

The  usual  available  low-water  depth  over  the  bar  in  its  unimproved 
condition  was  6  feet,  more  or  less,  with  a  mean  rise  and  fall  of  tides  of 
about  5  feet. 

By  carrying  out  the  larger  project  it  is  expected  that  a  mid  channel 
depth  of  15  feet  at  mean  low-water  can  be  obtained  at  an  estimated  cost 
of  $1,'306,409. 

With  a  long  jetty  only  ou  the  north  side  and  a  spur-jetty  on  the  south 
side,  it  is  calculated  that  a  practicable  high-water  depth  on  the  bar  can 
be  secured  equivalent  to,  and  perhaps  exceeding,  the  greatest  draught 
that  can  at  present  be  carried  from  the  bar  to  Jacksonville.  This  plan 
could  probably  be  executed  with  the  expenditure  of  $800,000. 

The  cost  of  improving  several  deficient  reaches  of  the  river  below 
Jacksonville,  a  work  which  shovild  be  done  when  a  low- water  depth  of 
15  feet  or  more  has  been  established  on  the  bar,  was  not  included  in  the 
estimate  of  $1,306,409  for  the  larger  plan.  Such  works  are  considered 
to  be  properly  the  subject  of  a  special  project,  and  to  be  built  by  means 
of  separate  appropriations. 

Since  the  general  plan  of  improvement  of  June  30, 1879,  has  been 
adopted,  two  appropriations  were  made  by  Congress  for  this  work,  ag- 
gregating $225,000. 

Previously  a  total  sum  of  $57,476.28  was  expended  in  dredging,  for 
the  temporary  improvement  of  the  bar-channel  since  the  close  of  the 
civil  war. 

For  making  the  preliminary  surveys  and  preparing  the  project,  the 
sum  of  $2,523.74  was  expended. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JUNE  30,  1881. 

Work  was  commenced  in  December,  1880.  The  operations  consisted 
in  laying  the  apron-foundation  of  a  portion  of  the  south  jetty.  Nothing 
was  done  on  the  north  jetty. 

The  shore  end  of  the  south  jetty,  beginning  at  the  high-water  line,  was 
laid  to  a  length  of  874  feet,  on  a  range  bearing  north  46^  45'  east.  At 
a  point  of  this  line  74  feet  from  the  outer  end,  and  near  the  low-water 
line,  the  main  line  of  the  jetty  begins,  following  a  range  bearing  north 
740  64'  east  A  first  or  bottom  course  of  log-mattresses  covered  with 
brush  and  stone  was  laid  upon  this  range  for  a  length  of  1,912  feet. 

The  aggregate  length  of  apron  foundation  laid  was,  therefore,  2,786 
linear  feet. 

The  width  of  mattresses  ranged  from  20  to  87  feet ;  their  thickness 
irom  19  to  21  inches,  and  the  thickness  of  mattress  and  stone  combined 
from  34  to  36  inches.  The  total  quantity  of  riprap  stone  deposited  on 
the  mats  was  6,029  cubic  yards.||This  work  crossed- the  oldjsouth  chan- 
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nel  of  entrance,  where  the  greatest  depth  encountered  was  22.8  feet  at 
low-water. 

All  the  work  was  done  by  Messrs.  Lara,  Ross  &  Company,  under  the 
contract  entered  into  with  them  on  September  4,  1880,  as  stated  in  my 
last  annual  report. 

OPERATIONS  DURINa  THE  FISCAL  YEAR  ENrgNO  JUNE   30,    1882. 

The  apron  foundation  of  the  south  jetty  was  farther  extended  seaward, 
and  from  one  to  four  additional  courses  of  log  mattresses  and  riprap 
stone  were  placed  over  portions  of  the  bottom  course  to  raise  the  work 
to  a  higher  level.  Spurs  were  constructed  at  some  points  of  the  main 
line  to  protect  and  strengthen  the  jetty. 

The  north  jetty  was  commenced  by  laying  a  portion  of  its  apron  foun- 
dation. 

The  operations  were  carried  on  under  two  different  contracts.  That 
made  with  Messrs.  Lara,  Ross  &  Co.  on  September  4,  1880,  was  termi- 
nated during  the  last  fiscal  year.  Work  under  the  other  contract  en- 
tered into  With  Mr.  J.  H.  Durkee,  of  Jacksonville,  Fla.,  on  June  10, 1881, 
already  referred  lo  in  my  last  annual  report,  was  not  yet  completed  on 
June  30,  1882,  but  will  be  so,  probably,  within  a  few' weeks  from  that 
date. 

Under  the  contract  made  with  Mr.  Durkee,  the  mattresses  he  had  to 
famish  and  put  down  were  simply  rafts  of  round  logs  of  not  less  than 
12  inches  in  average  diameter,  held  together  by  transverse  binders  spiked 
or  bolted  to  the  logs.  These  binders  were  to  be  logs  or  poles  of  not  less 
than  4  inches  diameter  at  the  small  end,  placed  not  more  than  8  feet 
apart ;  those  on  the  outside  to  be  close  to  the  end  of  the  logs. 

It  was  subsequently  thought  desirable  to  increase  the  thickness  or 
height  of  the  mattresses  by  filling  in  the  spaces  between  the  binders  on 
top  of  the  logs  with  poles  or  saw-mill  slabs.  With  the  approval  of  the 
Chief  of  Engineers  a  supplementary  contract  was  entered  into  with  Mr. 
Durkee  on  April  6,  1882,  according  to  which  he  was  to  supply  and 
put  in  place  such  poles  or  slabs  when  directed,  at  the  pri6e  of  $2.55  per 
cubic  yard. 

Sauth  jetty. — The  apron  foundation  of  the  south  jetty  was  extended 
2,027  linear  feet,  the  mats  varying  from  55  to  78Seet  in  width.  The 
first  1,626  linear  feet  follows  the  original  direction  of  the  main  line  north 
740  54/  east.  In  laying  the  next  328  feet  the  line  was  deflected  one  de- 
gree to  the  east,  which  was  followed  by  another  deflection  of  two  de- 
grees more  eastward.  Only  73  feet  were  laid  on  this  last  range,  which 
bears  north  77<^  54'  east. 

A  second  course  of  mats  covers  the  greater  part  of  the  length  of  the 
apron  of  the  main  line,  the  total  length  of  the  coni^se  being  3,002  linear 
feet.    The  width  of  the  mats  varies  from  42  to  77  feet. 

The  second  course  is  further  overlaid  with  from  one  to  three  addi- 
tional courses  of  mats,  depending  on  the  depth  of  water.  The  aggre- 
gate lengths  of  the  third,  fourth,  and  fifth  courses  are,  respectively, 
1,776  feet,  1,380  feet,  and  331  feet.  In  every  case  the  mattresses  of  these 
courses  were  about  8  feet  less  in  width  than  those  immediately  below 
them. 

About  1,000  feet  in  length  of  the  jetty,  next  to  the  angle  of  junction 
with  the  shore  line,  now  reaches  up  to  the  level  of  low-water.  The  next 
adjoining  500  linear  feet  are  about  1  foot  lower,  and  the  balance  is  from 
2  to  13J  feet  below  the  level  of  low- water. 

The  latter  depth  was  temporarily  reserved  for  a  length  of  300  feet  to 
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permit  vessels  to  cross  the  jetty,  because  the  work  has  notyetadyanced 
far  enough  to  force  the  main  channel  across  the  bar  into  the  position 
designed  for  it  north  of  the  south  jetty. 

Considerable  scour  having  been  developed  on  both  sides  of  the  jetty 
during  the  past  fiscal  year,  which  ultimately  might  threaten  the  stability 
of  the  work,  eight  spur-jetties  were  constructed,  four  on  each  side,  oppo- 
site to  each  other.  They  are  located  at  distances  of  from  500  to  1,800 
feet  from  the  angle  of  junction  with  the  shore  end,  and  are  at  present 
formed  of  two  courses  of  mattresses  with  riprap  stone  on  top.  The 
foundation  courses  of  the  spurs  are  from  81  to  98  feet  in  length ;  the 
width  is  75  feet  on  the  north  side  of  the  jetty,  and  100  feet  on  the  soath 
side.  The  second  courses  are  both  shorter  and  narrower  than  the  first 
courses.    These  spurs  will  have  to  be  raised  higher. 

Since  July  1,  1881,  there  were  deposited  18,504  cubic  yards  of  riprap 
stone  on  the  south  jetty,  a  portion  of  which  was  used  for  leveling  off  the 
top  of  the  work.  This  was  generaUy  done  at  those  places  where  the 
superstructure  had  reached  a  height  of  less  than  4  feet  below  the  low- 
water  line. 

North  jetty. — ^The  work  of  laying  the  apron  foundation  of  the  north 
jetty  was  commenced  in  January,  1882.  • 

On  June  30, 1882,  the  bottom  course  had  reached  a  length  of  1,115 
feet,  beginning  at  the  low- water  line  of  Fort  George  Island.  The  mat- 
tresses, logs,  and  brush,  or  logs  and  poles  together,  are  from  19  to  22^ 
inches  thick,  and  vary  from  42  to  60  feet  in  width.  They  are  held  in 
place  by  2,162  cubic  yards  of  riprap  stone  distributed  over  them.  The 
axis  of  the  jetty  is  a  straight  line  bearing  south  73^  east.  The  greatest 
depth  along  the  work  is  about  7  feet  at  low- water.  The  seaward  end  of 
the  apron  is  in  the  vicinity  of  a  large  shoal  east  of  it  and  known  as 
Ward's  Bank.  This  shoal  as  at  present  located  praetically  forms  a  con- 
tinuation of  the  jetty  at  and  above  the  level  of  low-water,  for  a  distance 
of  about  2,000  feet. 

CONDITION  OF  THE  WORK. 

As  far  as  can  be  observed,  both  jetties  are  in  a  good  condition  gener- 
ally. 

The  first  mat  of  tl^  north  jetty,  placed  near  the  line  of  low-water,  has 
now  nearly  2  feet  of  sand  over  it,  owing  to  the  growth  of  the  lower  part 
of  the  beach  of  Fort  George  Island  in  the  vicinity  of  the  jetty.  The  last 
mat  laid,  near  Ward's  Bank,  is  similarly  covered  up,  that  shoal  appar- 
ently growing  toward  the  jetty. 

On  the  main  line  of  the  south  jetty  no  settlement  ha«  been  noticed 
except  in  a  slight  degree  in  the  heavier  parts,  which  is  ascribed  to  the 
gradual  compacting  of  the  several  courses.  Sand  was  found  to  have 
freely  accumulated  on  the  second  course  of  mats  when  the  third  tier  was 
sunk  thereon. 

The  shore  end  of  the  south  jetty  settled  from  1  to  4  feet  on  a  portion 
of  its  length,  which  was  undoubtedly  caused  by  the  little  rivulet  known 
as  South  Run,  that  crossed  the  line  obliquely  and  produced  under- 
scour.  It  has  now  changed  its  course,  and  the  depression  in  the  shore 
end  has  been  gradually  tilling  up  with  drift  sand. 

EFFECTS  OP  THE  WORK  AND   CHANGES  GENERALLY. 

The  beach  at  Fort  George  Island,  near  the  north  jetty,  has  made  oat 
seaward,  but  the  high- water  line  is  still  some  300  feet  inside  of  its  gene- 
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ral  position  three  years  ago.  The  beach  has  become  flatter  than  it  was 
formerly.  ]N^o  unfavorable  changes  have  been  observed  here  lately,  and 
the  beach  is  considered  to  be  at  present  in  a  condition  of  stability. 

Ward's  Bank  rises  from  1  to  5  feet  above  the  low-water  level.  The 
main  body  of  this  large  shoal  lies  across  the  proposed  path  of  the  north 
jetty,  while  the  spit  of  its  easterly  elongation  overlaps  the  axis  of  the 
south  jetty  when  produced,  about  700  feet  east  from  its  present  seaward 
end.  During  the  first  part  of  the  fiscal  year  the  shoal  seemed  rather  to 
grow  towards  the  south  jetty,  but  since  the  latter  has  been  raised,  on  a 
large  part  of  its  length  has  been  again  receding  northward.  In  connec- 
tion with  this  washing  off,  there  are  recent  indications  that  a  temporary 
channel  may  again  break  out  to  the  north,  as  it  has  done  occasionally 
before. 

No  material  changes  have  taken  place  in  the  shore  lines  near  the  south 
jetty  since  the  last  year. 

Pelican  Bank  is  now  still  nearer  to  the  shore  than  it  was  a  year  ago, 
and  the  area  exposed  at  low- water  is  much  reduced.  The  fall  gales  of 
1881  washed  off  its  entire  top  and  carried  it  into  the  deep  basin  south 
of  the  jetty.  About  a  year  ago  the  surface  of  the  shoal  waa  not  less 
than  2  feet  above  high- water.  In  December,  1881,  it  was  entirely  under 
water  at  half-tide. 

In  the  deep  basin  just  mentioned  sand  is  fast  accumulating,  except 
in  the  vicinity  of  the  jetty. 

As  a  consequence  of  the  raising  of  the  inner  portion  of  the  main  line 
of  the  south  jetty,  the  point  where  the  present  sailing  line  crosses  the 
work  has  been  pushed  farther  out.  It  is  now  about  700  yards  from  the 
angle  of  junction  of  the  main  line  with  the  shore  end ;  in  August,  1881, 
the  distance  was  about  570  yards,  and  at  the  beginning  of  operations 
perhaps  260  yards.  The  channel  crosses  the  axis  of  the  jetty  at  an 
angle  of  22^.  The  least  depth  of  water  on  the  bar  on  the  channel  line 
is  9  feet  at  low-water. 

Considerable  scour  has  lately  occurred  on  both  sides  of  the  raised 
portions  of  the  south  jetty,  causing  an  increase  of  depth  of  from  9  to 
16  feet  at  a  distance  of  about  25  feet  from  the  edges  of  the  apron  foun- 
dation. On  the  south  side  of  the  jetty  this  deepening  is  ascribed 
chiefly  to  the  water  falling  over  the  top  of  the  work,  since  the  currents 
along  the  jetty  are  not  considerable  j  but  on  the  north  side  strong  cur- 
rents run  more  or  less  parallel  to  the  axis  of  the  work,  and  the  greatest 
scour  is  produced  near  the  end  of  the  raised  work.  To  force  these  cur- 
rents away  from  the  north  side  and  fill  up  the  scoured  holes  on  both 
sides,  spurs  have  been  built ;  but  more  will  probably  be  needed.  A 
mattress  apron  may  also  be  necessary  at  some  points. 

The  channel  over  the  bar  has  certainly  improved  of  late,  but  it  is  not 
yet  in  the  proi)er  position,  and  is  liable  to  changes,  and  it  will  continue 
to  be  in  a  state  of  transition  until  the  south  jetty  is  further  extended 
and  has  been  brought  to  a  greater  height.  It  is  reported  that  the  sand 
in  the  whole  outer  harbor  is  active,  and  that  shoals  are  often  formed 
unex|>ectedly,  only  to  disappear  again  in  a  short  time.  These  phenom- 
ena of  transformation  are  due,  at  least  in  part,  to  the  south  jetty,  which 
hastens,  and  doubtless  in  many  cases  initiates  these  changes,  but  the 
work  has  not  yet  sufliciently  advanced  either  in  length  or  height  to  con- 
trol these  movements.  Generally  speaking,  however,  the  prospects  of 
ultimate  success  are  sufficiently  encouraging. 
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OPERATIONS     CONTEMPLATED     DT7RINO    THE    FISCAL    YEAR    ENDUCa 

JUNE  30,  1883. 

On  July  1, 1882,  the  sam  of  $6,771.18  was  available,  being  the  unex- 
pended balance  of  last  year's  appropriation.  It  is  to  be  applied  to 
strengthening  the  spurs  of  the  south  jetty  lately  commenced. 

K  an  appropriation  for  this  improvement  is  made  by  Congress  at  its 
present  session,  it  is  intended  to  increase  the  length  and  height  of  the 
existing  spurs  of  the  south  jetty  and  build  additional  works  of  similar 
description,  if  necessary.  The  jetty  itself  will  be  built  up  to  the  level 
of  low- water  where  it  has  not  yet  attained  that  height,  leaving,  however, 
a  gap  of  ample  width  and  depth  for  the  passage  of  vessels  over  it  until 
a  channel  in  the  desired  locality  is  opened.  In  view  of  the  scour  that 
will  be  induced  by  raising  the  work,  additional  mattresses  will  be  sunk 
to  increase  the  width  of  the  apron  foundation,  especially  at  or  near  the 
gap  where  strong  currents  are  anticipated  when  the  work  shall  have 
been  raised  on  either  side.  It  is  proposed  to  attend  to  these  operations 
first,  as  it  is  impracticable  to  extend  the  apron  of  the  south  jetty  imme- 
diately, ifhe  water  ahead  of  the  present  seaward  terminus  of  the  jetty 
is  very  rough  and  very  shallow  for  the  next  half  mile :  the  low- water 
depths  for  that  length  in  the  prolongation  of  the  axis  of  the  work  range 
from  less  than  1  foot  to  5  feet  at  most.  When  the  jetty  shall  have  been 
raised  as  far  as  the  present  apron  foundation  extends,  it  is  expected 
that  strong  currents  will  pass  around  the  head  of  the  work,  creating 
better  depths,  which  will  permit  the  extension  of  the  jetty  seaward. 

Whether  any  work  shall  be  done  on  the  north  jetty  during  the  present 
fiscal  year  will  depend  on  circumstances.  Nothing  need  be  done,  it 
appears,  if  Ward's  Bank  preserves  its  present  condition.  If  sufficient 
depths  are  being  developed  in  the  prolongation  of  the  axis  of  the  work, 
the  apron  foundation  of  the  north  jetty  may  be  further  extended,  if 
means  shall  be  on  hand  after  providing  for  the  more  important  work  on 
the  south  jetty. 

Jacksonville  is  the  seaport  of  the  Saint  John's  Eiver,  and  is  situated 
about  24  miles  from  its  mouth.  The  anchorage  in  front  of  the  city  is 
deep  and  capacious.  During  the  year  ending  June  30,  1882,  there 
arrived  at  this  port  487  vessels  with  an  aggregate  tonnage  of  168,961 
tons,  and  501  vessels  cleared  of  a  total  tonnage  of  159,550  tons.  A  large 
business  was  done  in  lumber,  of  which  83,261,759  feet  was  shipped  dur- 
ing the  year. 

By  far  the  larger  number  of  vessels  and  tonnage  are  engaged  in  the 
coastwise  trade.  The  foreign  commerce  is  small,  and  will  continue  to 
be  so  until  the  channel  of  entrance  at  the  mouth  of  the  river  shall  have 
been  permanently  located  and  deepened. 

The  river  from  the  bar  to  the  wharves  at  Jacksonville  is  generally  in 
a  good  navigable  condition  except  at  the  bend  at  Dame's  Point.  A  re- 
port on  the  condition  of  the  ship-channel  in  that  vicinity  was  submitted 
by  me  to  the  Chief  of  Engineers  under  date  of  March  25, 1872,  printed 
as  a  part  of  Appendix  P  5  of  the  Annual  Beport  of  the  Ohief  of  Engi- 
neers for  1872.  In  my  annual  report  for  the  year  1879  the  cost  of  such 
works  as  would  be  needed  for  the  permanent  improvement  of  the  river 
at  Dame's  Point  was  estimated  at  $120,000,  an  estimate  which  is  subject 
to  revision  when  the  government  shall  decide  to  make  this  improvement", 
and  when  a  new  survey  shall  have  been  made.  Although  the  acts  of 
Congress  of  1880  and  1881,  by  which  appropriations  were  made,  simply 
provide  for  the  improvement  of  the  Saint  John's  River,  without  any 
qualification,  it  was  understood  that  the  funds  thus  provided  were  to 
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be  expended  in  improving  the  mouth  of  the  river,  and  that  the  amelio- 
ration of  the  river  proper  requires  special  appropriations.  This  remark 
also  applies  more  or  less  to  the  case  of  the  wreck  of  the  steamer  Maple 
lieaf.  This  boat  was  sunk  by  the  explosion  of  a  torpedo  during  the  civil 
war,  near  Mandarin  Poiot,  15  miles  above  Jacksonville.  A  communica- 
tion was  received  from  the  Chief  of  Engineers  dated  March  16,  1882, 
requiring  a  report  to  be  made  on  the  alleged  obstructions  to  navigation 
formed  by  this  wreck,  as  complained  of  by  parties  navigating  the  river. 

An  examination  ha\ing  been  made,  it  was  recommended  that  the  wreck 
be  removed  in  accordance  with  section  4  of  the  river  and  harbor  act  of 
June  14,  1880,  and  notice  was  given  by  advertising  to  parties  inter- 
ested in  vessel  or  cargo  to  remove  the  wreck  as  soon  as  practicable,  as 
otherwise  it  will  be  considered  as  derelict,  to  be  removed  by  government. 

I  have  nothing  new  to  add  to  the  few  remarks  made  by  me  in  my 
annual  report  for  the  year  ending  June  30, 1881,  in  regard  to  the  amount 
of  commerce  and  navigation  that  will  be  benefited  by  completing  the 
work  of  improvement  now  in  progress  at  the  mouth  of  the  Saint  John's 
River.  With  a  deep  channel  secured  across  the  bar,  the  maritime  com- 
merce of  Jacksonville  will  soon  assume  larger  dimensions,  and  a  strong 
impulse  will  be  given  to  the  development  of  the  natural  resources  of  a 
large  portion  of  the  State  of  Florida. 

This  improvemeut  is  located  Id  tt^e  collection  district  of  Saint  John's ;  Jacksonville 
is  the  nearest  port  of  entry.   Import  duties  for  the  year  ending  June  30, 1882,  $4,456.09. 

The  following  appropriations  have  been  made  for  this  work  since  the 
present  project  of  improvement  was  adopted  : 

By  act  approved  June  14,  1880 $125,000 

By  act  approved  March  3,  1881 100,000 

Total 225,000 

The  estimated  cost  of  the  improvement  is  $1,306,409. 

The  expenditures  up  to  June  30,  1882,  amounted  to  $218,228.82,  including  outstand- 
ing liabihties. 

The  following  papers  accompany  this  report : 

Sheet  1,  chart  of  entrance,  showljig  progress  of  work  and  results  of  recent  surveys. 
Sheet  2,  showing  longitudinal  sections  and  diagrams  of  widths  of  the  south  jetty. 
Report  of  Capt.  J.  C.  Post,  Coi'ps  of  Engineers. 

Money  statement. 

July  1,  1881,  amount  available 182,703  08 

July  1,  1882y  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabiUties  July  1,  l«8l $152, 677  67 

July  1,18»2,  outstanding  liabilities 23,254  23 

175,931  90 

July  1, 1882,  amount  available 6,771  18 

Amonnt  appropriated  by  act  passed  August  2,  1882 150,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 156, 771  18 

Amount  (estimated)  required  for  completion  of  existing  project 1, 081, 409  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .      600, 000  00 


^rport  of  ca.pt.  jambs  c.  post,  cokps  of  engineers. 

United  States  Engineer  Office, 

Jacksonvilley  Fla.,  July  1,  1882. 
Colonel.  :  I  have  to  submit  the  following  report  upon  the  work  for  the  improvement 
of  Saint  John's  River,  Florida,  for  the  year  ending  June  30,  1882: 
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During  the  last  year  work  has  been  done  on  both  jetties  under  two  contracts,  one 
with  Messrs.  Lara,  Ross  &  Co.,  and  the  other  with  Mr.  J.  H.  Durkee.  The  former 
constructed  on  the  sonth  jetty  2,027  feet  of  the  first  or  foundation  course  varying  from 
55  to  78  feet  wide,  3,002  feet  of  the  second  course  from  42  to  77  feet  wide,  and  on  the 
north  jetty  635  feet  of  the  first  courne  42  to  61  feet  wide.  Total  length  of  the  different 
courses  of  both  jet  lies,  5,664  feet.  The  latter  constructed  on  the  south  jetty  1,776  feet 
of  a  third  course  "M  to  69  feet  wide,  l,3clO  feet  of  a  fourth  course  30  to  57  feet  wide,  and 
331  feet  of  a  fifth  course  32  to  50  feet  wide,  and  on  the  north  jetty  480  feet  of  the  first 
course  49  to  60  feet  wide.  Total  length  of  the  diflerent  courses  of  both  jetties  laid  bv 
J.  H.  Durkee,  3,967  feet. 

In  addition  to  the  above,  under  the  second  contract,  4,072  cubic  yards  of  stone  in 
excess  of  the  1  foot  in  thickness  required  on  each  course  were  placed  upon  the 
top  of  the  south  jetty,  where  the  water  was  too  shoal  to  lay  another  coarse  of 
mats.  In  this  manner  the  work  was  raised  level  with  low-water  for  a  distance  of  abont 
1,000  feet  from  the  beginning  of  the  second  range  or  main  direction  of  the  work,  and 
to  about  1  foot  below  low-water  for  an  additional  distance  of  500  feet.  The  remainder 
of  the  work,  to  the  end  of  the  fourth  course,  a  length  of  350  feet,  has  a  general  level 
of  from  2  to  3  feet  below  low-water.  Very  little  of  the  extra  stone  has  been  placed 
upon  the  latter  portion. 

Eight  spurs,  each  about  90  feet  long,  and  composed  of  two  courses  of  mats,  the  sec- 
ond being  55  feet  in  length  on  the  north  side  and  60  feet  long  on  the  south  side,  were 
also  constructed.  These  have  been  completed,  with  the  exception  of  1,073  cubic  yards 
of  stone.  When  this  is  in  place,  which  will  probably  be  done  before  the  first  of  next 
month,  the  appropriation  available  for  this  contract  will  be  exhaosted.  The  contract 
with  Messrs.  Lara,  Ross  &  Co.  has  been  completed. 

The  following  progress  has  been  made  upon  the  Jetty  up  to  the  present  time : 

SOUTH  JETTY, 

Yeet 

Length  of  first  coarse,  reported  June  30,  1881 2,786 

Length  of  first  course  constructed  this  year 2, 027 

4.813 

Length  of  second  course  constructed  this  year 3,003 

Length  of  third  course  constructed  this  year 1,776 

Length  of  fourth  course  constructed  this  year 1,380 

Length  of  fifth  course  constructed  this  year 331 

Length  of  spurs,  first  course,  constructed  this  year 717 

Length  of  spurs,  second  course,  constructed  this  year 427 

1,144 

Total  length  of  the  several  courses  and  spurs  June  30,  1882 12. 447 

NORTH  JETTVj 

Length  of  first  course  constructed  June  30,  1882,  1,115  feet. 

The  widths  of  the  firat  or  foundation  courses  were  determined  by  the  depth  of  water 
in  which  they  were  placed.  The  second  course  was  made  10  feet  narrower  than  the 
first,  and  each  of  the  succeeding  courses  was  8  feet  less  in  width  than  the  one  which 
precedes  it.  These  courses  vary  in.  thickness  from  2^  to  4  feet,  depending  upon  the 
terms  of  the  contract  under  which  they  were  constructed.  Of  the  extension  of  the 
south  jetty  made  during  the  year,  1,626  feet  were  laid  on  the  second  or  main  range, 
328  feet  on  a  line  deflecting  1  degree,  and  73  feet  on  a  line  deflecting  2  degrees  from 
this  range,  in  accordance  with  your  instructions. 

CONDITION  OF  THE  WORK  A¥D  ITS  EFFECTS. 

As  far  as  can  be  ascertained  without  the  iiid  of  a  diver,  both  jetties  are  in  perfectly 
good  condition.  Examinations  made  from  time  to  time  have  developed  considerable 
scour  along  both  sides  of  the  raised  portion  of  the  south  jetty.  In  some  places  a  deep- 
ening of  &om  9  to  16  feet  has  been  found  about  25  feet  from  the  base  of  the  work,  but 
as  yet  no  settlement  has  been  detected  in  any  portion  of  it,  except  from  a  consolida- 
tion of  the  different  layers  comprising  it.  It  is  impossible  to  have  the  riprap  stone 
distributed  so  evenly  upon  the  various  courses  that  its  upper  surface,  upon  which  a 
mat  is  to  be  laid,  will  be  free  from  considerable  irregularities.  This  gives  each  of  the 
courses  a  greater  thickness  when  first  laid  than  they  have  later  when  they  are  heavily 
weighted  by  those  above  them.  The  irregular  settlement  of  about  1  foot,  which  was 
observed,  was  accounted  for  in  this  way. 

The  scour  on  the  south  side  is  principally  due  to  the  fall  of  the  layer  of  water  pass- 
ing over  the  work,  as  there  is  but  little  current  along  this  side,  except  at  the  higher 
stages  of  the  tides,  when  the  water  can  pass  freely  over  its  inner  or  shore  end.  Raising 
the  work  to  the  level  of  low- water  has  diminished  this  layer  and  retarded  the  scour. 
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On  the  north  aide,  where  the  ship  channel  is  situated,  and  is  limited  by  the  work,  the 
current  is  very  strong,  and  the  sconr,  especially  near  the  extremity  of  the  raised  por- 
tion, has  been  very  great.  To  remove  this  action  from  the  base  of  the  work  and  re- 
form the  scoured  bottom  on  both  sides,  several  perpendicular  spurs  have  been  con- 
«tmcted  at  those  places  where  the  greatest  deepening  has  taken  place.  These  have, 
been  made  as  large  as  the  balance  of  the  appropriation  would  permit,  but  it  is  not 
expected  that  they  are  either  of  sufficient  length  or  height  to  answer  fully  their  pur- 
pose. All  the  mats  forming  these  spurs  are  in  position,  but  until  the  entire  comple- 
ment of  stone  is  in  place  tlieir  full  effect*  cauuot  be  known.  While  laying  the  mats 
the  contractors  experienced  great  difficulty  in  getting  them  properly  set,  because  of 
the  eddies  formed  by  the  currents  impinging  against  the  work.  The  bridle  lines  hold- 
ing them  were  necessarily  long — some  20  to  35  feet< — and  the  effect  of  the  eddies  was 
to  twist  the  mats  out  of  position  as  they  were  settling  upon  the  bottom.  The  entire 
work  rests  upon  a  sandy  bottom,  except  at  the  ridge  where  the  second  set  of  spurs, 
reckoning  from  the  west,  is  located.  At  this  place  there  seems  to  be  a  bed  or  stiff 
blae  cla^,  but  as  even  in  this  a  depth  of  9  feet  was  scoured  out,  and  as  this  part  of  the 
foundation  course  was  quite  narrow,  it  was  thought  best  to  protect  it. 

The  north  jetty  was  commenced  at  the  line  of  low-water  on  the  beach  of  Fort 
CSeorge  Island  and  given  a  direction  south  73^  east.  It  was  extended  in  a  straight 
line  towards  a  large  shoal  known  as  Ward's  Bank,  which  is  from  1  to  5  feet  high  at 
low- water.  The  beach  in  rear  of  the  first  mat  has  increased  and  covered  it  with  sand, 
and  Ward's  Bank  has  grown  towards  the  work  and  covered  the  last  mat.  This  closes 
the  entire  shallow  channel  between  the  shoal  and  the  beach  at  low-water,  except  at 
the  narrow  depressions  in  the  work.  The  high-water  line  at  this  place  has  receded 
300  feet  between  the  snrvey  of  1878  and  the  one  made  in  December  last  to  locate  the 
north  jetty.  No  change  has  been  noticed  sinoe  then,  except  in  the  growth  of  the  beaoh 
below  this  line. 

There  has  been  but  lltde  or  no  change  in  the  beach  sonth  of  the  south  Jetty  as  far 
east  as  the  Atlantic  House,  during  the  past  six  months.  Prior  to  this  time,  and  since 
the  snrvey  of  1878,  considerable  erosion  bad  been  observed  In  the  vicinity  of  the  lat- 
ter. From  tbia  point  to  the  Bamside  House,  on  the  front  beaoh,  a  very  material  in- 
crease has  t^en  place. 

Between  the  jetty  and  the  beach,  which  inclndee  the  Old  South  Channel,  there  has 
been  a  marked  shoaling,  except  within  a  distance  of  about  200  feet  of  the  work,  and 
Pelican  Bank  has  moved  very  much  nearer  the  sonth  shore.  Comparative  soundings 
taken  recently,  more  than  a  month  apart,  do  not  indicate  any  additional  chauji^e.  At 
the  shore  end  of  this  jetty,  where  the  work  is  but  20  feet  wide,  the  chanffe  of  direction 
of  an  outlet  from  the  marshes  known  as  South  River  caused  a  portion  200  feet  long  to 
settle  from  1  to  4  feet.  This  was  about  40  feet  from  the  inner  end  of  the  shore  Oonnec- 
tion.  near  high-water  line.  The  stream  has  again  changed  its  direction  and  left  the 
work,  and  the  depression  caused  by  the  settlement  has  filled  with  drift  sand.  The 
high- water  line  is  about  the  same  as  originally. 

The  inner  portion  of  the  channel  remains  in  about  the  same  position  as  it  was  a  few 
vears  ago,  with  the  exception  of  its  place  of  crossing  the  line  of  the  south  Jetty.  This 
nas  moved  seaward  about  400  feet,  and  is  undoubtedly  the  result  of  extending  the 
raised  portion  of  the  jetty.  It  was  expected  that  by  eucroaohiuff  upon  the  channel 
on  its  south  side  it  would  be  pressed  gradually  northward  and  eastward  until  it 
connected  with  the  sea  north  of  the  jetty.  The  raised  part  of  the  work  was  ex- 
tended as  far  as  the  appropriation  would  allow,  before  it  became  necessary  to  con- 
struct the  spars,  bnt  the  shoals  beyond,  protected  by  the  extension  of  the  two  courses 
of  mats,  have,  np  to  the  present  time,  prevented  the  spread  of  the  current  a  greater 
distance.  The  seaward  end  of  the  channel  in  January  last,  when  I  assumed  charge 
of  the  work,  nnder  your  direction,  extended  well  toward  the  south.  Since  then  it  has 
gradually  advanced  northward  until  now  ite  general  direction  makes  an  angle  of  about 
22^  with  the  second  or  main  range  of  the  work,  and  it  contains  a  greater  depth  by  2 
feet  than  is  given  in  either  channel  by  the  survey  of  1878.  The  least  depth  in  this 
channel  over  the  bar  is  9  feet  at  low- water,  or  13.5  feet  at  high-water.  The  depth  of 
water  where  the  channel  crosses  the  work  is  13.5  feet  at  low- water. 

North  of  the  channel,  Ward's  Bank,  which  had  increased  materially  towards  the 
south  since  the  last  report,  has  a^in  scoured  away  as  the  south  jetty  was  raised. 
This  sconring  is  apparently  continuing,  and  at  present  there  seem  to  be  indications  that 
the  channel  may  again  break  out  north  of  the  jetty  in  the  direction  of  the  wreck  of  the 
steamer  Lizzie  BaKer.  It  has  already  occupied  this  position  in  former  years.  Sudden 
chaoges  have  often  been  noted  in  the  channel  across  this  bar,  and  frequently  the  effect 
of  a  single  gale  is  to  give  it  an  entirely  new  direction.  It  is  not  at  all  improbable, 
therefore,  if  the  present  conditions  continue,  that,  if  a  new  channel  is  not  formed  be- 
fore the  nsual  autumn  gale,  that  one  will  break  out  in  the  direction  indicated  at  that 
time. 

When  work  is  resumed  under  another  appropriation,  the  protection  of  the  south 
jetty  being  of  first  importance,  an  examination  should  be  made  to  ascertain  if  addi- 
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tional  work  for  this  purpose  is  needed.  If  the  scour  still  encroaches  upon  its  founda- 
tions on  the  north  side,  the  spurs  should  be  increased  in  length  and  height,  and  possi- 
bly others  should  be  built.  If  it  continues  on  the  south  side  and  is  likely  to  undermine 
the  work,  it  will  probably  be  necessary  to  form  an  apron  between  the  spurs  to  receive 
the  falling  w^ater.  The  length  of  the  spurs  on  this  side  is  likely  to  prove  sufficient^ 
unless  the  current  along  the  work  is  increased ;  their  height  might  be  added  to  with 
with  good  effect. 

As  soon  as  the  work  in  its  present  advanced  state  is  made  secure,  if  the  direction  of 
the  channel  remains  unchanged,  the  remaining  portion  for  which  the  foundation  has 
been  laid  should  be  raised  to  low-water  after  leaving  a  gap  of  300  feet  wide  for  the 
accommodation  of  commerce.  This  gap  with  the  rapid  current,  which  will,  without 
doubt,  flow  through  it,  will  always  be  a  source  of  dauber  to  the  work,  and  it  should  be 
closed  as  soon  as  circumstances  will  permit.  In  forming  it  by  sinking  the  additional 
courses  of  mats,  precautions  should  be  taken  to  strengthen  those  parts  of  the  jetty 
adjacent  to  it.  It  is  thought  preferable  to  raise  this  portion  as  proposed  before  ex- 
tending the  foundation  course  in  order  to  create  scour.  By  this  means  it  is  expected 
a  greater  depth  of  water  will  be  obtained  in  which  this  course  can  be  laid  and  thus 
give  greater  protection  to  it  from  the  action  of  the  heavy  seas. 

The  present  condition  of  the  shoals  on  the  north  side  of  the  channel  renders  the  further 
extension  of  the  north  jetty  unnecessary.  Should  these  change  so  as  to  permit  the 
laying  of  the  foundation  of  its  extension  in  a  fair  depth  of  water,  from  4  to  8  feet  at 
low-water^  it  should  be  continued,  even  if,  by  reason  of  the  intervening  shoals,  it  is 
necessary  to  leave  large  gaps.  These  latter  could  be  filled  as  soon  as  the  water  be- 
came of  sufScieut  deptn. 

The  principal  article  of  export  from  this  river  is  lumber,  of  which  over  83,000,000  feet 
have  been  shipped  during  the  year  ending  June  30,  1882. 

This  improvement  is  located  in  the  collection  district  of  Saint  John's.  Jacksonville 
is  the  nearest  port  of  entry.  Import  duties  collected  for  the  year  ending  June  30, 
1882,  (4,455.09. 

The  following  drawings  accompany  this  report : 

Sheet  1.  Showing  site  of  the  two  jetties,  the  progress  made,  and  the  recent  sound- 
ings. 

Sheet  2.  Showing  longitudinal  section  and  diagram  of  widths  of  both  jetties  as  con- 
structed. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Oaptain  of  Engineers, 

Lieut.  Col.  Q.  A.  Gillmore, 
Corp«  of  Engineers^  V.  S.  A. 


J  II. 
IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

During  the  fiscal  year  ending  Jane  30,  1882,  the  work  of  improving 
Volusia  Bar,  Florida,  was  carried  on  in  conformity  to  the  plan  submitted 
with  my  report  of  July  16, 1879. 

The  existing  plan  of  permanently  improving  Volusia  Bar  comprises 
the  construction  of  two  jetties,  with  a  view  of  establishing  a  channel 
depth  of  6  feet.  Heretofore  the  low-river  depth  on  tiie  bar  has  occasion- 
ally not  exceeded  3J  to  4J  feet.  For  this  purpose  the  jetties  were  to  be 
carried  out  beyond  the  bar  into  about  6  feet  of  water,  with  their  outer 
ends  200  to  250  feet  apart,  and  their  crests  at  the  level  of  low- water. 
These  two  jetties  were  estimated  to  cost  $15,000. 

Volusia  Bar  is  located  at  the  south  end  of  Lake  George,  about  162 
miles  from  the  mouth  of  the  Saint  John's  River,  at  a  i)oint  where  the 
waters  of  the  river  discharge  into  the  lake. 

The  first  appropriation  ever  provided  for  improving  this  locality^ 
amounting  to  $5,000,  was  made  by  act  of  Congress  approved  June  14, 
1880. 

A  second  appropriation  of  $5,500  was  made  by  act  approved  March 
3, 1881. 
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WORK  DONE  PRIOR   TO   JUNE  30,   1881. 

The  work  of  improving  Volusia  Bar  was  commenced  with  the  first 
appropriation  of  $5,000. 

The  west  jetty  was  built  to  a  length  of  1,950  linear  feet,  extending 
from  the  shore  to  about  3^  feet  depth  of  water  on  the  bar.  For  a  length 
of  988  feet  from  shore  the  width  of  the  mats  was  made  6  feet,  widen- 
ing to  9  feet  in  a  length  of  32  feet,  while  the  outer  portion,  930  feet  long, 
was  made  12  feet  wide. 

The  mattresses  were  made  of  poles  and  brush,  and  they  were  covered 
with  broken  stone  averaging  50  pounds  per  square  foot  of  mattresses. 
The  height  of  the  jetty  along  the  crest  varies  from  2  to  2^  feet. 

Some  piles  were  driven  as  fenders  to  keep  boats  from  running  against 
the  work. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

On  July  1, 1881,  the  sum  of  $5,500  was  available  for  continuing  the 
work  of  improving  Volusia  Bar. 

Proposals  for  expending  that  sum,  by  extending  the  west  jetty  across 
the  bar  to  the  6-foot  curve,  and  beginning  the  east  jetty,  had  been  in- 
invited  on  May  28,  1881. 

The  specifications  provided  for  the  jetty-work  to  be  composed  of  a 
compact  pole  and  brush-mattress  12  inches  thick,  exclusive  of  the  pole 
hinders  on  top  and  bottom,  covered  with  broken  stone  to  a  depth  of  from 
6  to  18  inches,  as  might  be  directed. 

Only  one  bid  was  received,  which  was  rejected  as  being  too  high. 

As  authorized  by  department  letter  dated  June  29, 1881,  copies  of  the 
specifications  just  referred  to  were  circulated  among  contra<3tors  famil- 
iar with  the  kind  of  work  therein  described. 

Two  proposals  were  received.  The  lowest  bid  was  made  by  Mr.  L. 
A.  Cunningham,  who  offered  to  furnish  and  put  in  place  mattresses  at 
the  price  of  Jl  per  square  yard,  and  broken  stone  at  the  price  of  t6  per 
cubic  yard.  With  the  approval  of  the  Chief  of  Engineers,  the  contract 
was  awarded  to  Mr.  Cunningham,  under  date  of  December  7,  1881. 

Operations  commenced  in  January,  1882.  Some  weeks  were  spent  in 
collecting  and  preparing  the  necessary  material ;  towards  the  latter  part 
of  February  the  first  mats  were  laid  for  the  east  jetty. 

Prom  an  examination  made  about  the  end  of  February,  1882,  by  my 
assistant,  Capt.  J.  C.  Post,  Corps  of  Engineers,  it  appeared  that  the  bar 
had  made  out  into  the  lake  for  a  length  of  about  150  feet  since  the  con- 
struction of  the  west  jetty  was  commenced.  It  was  thought  expedient 
to  adopt  means  for  opening  a  channel  of  about  75  feet  width  and  from 
6  to  7  feet  depth  across  the  bar,  by  driving  two  rows  of  piles,  arranged  in 
clusters,  between  the  two  jetties.  These  piles  would  prevent  the  steam- 
ers from  grounding  on  the  jetties,  and  require  them  to  follow  the  same 
coarse  in  passing  over  the  bar.  The  action  of  the  steamers  was  ex- 
pected also  to  keep  open  a  channel  of  adequate  depth  when  once  made, 
by  confining  them  within  the  narrow  limits  of  the  piling. 

This  additional  work  was  approved  by  the  department,  and  since  it 
was  not  provided  for  in  the  contract  of  December  7, 1881,  a  supplement- 
ary agreement  was  entered  into  with  the  contractor,  Mr.  Cunningham, 
ou  March  31,  1882,  under  which  he  was  to  furnish  and  drive  piles  across 
the  bar  inside  the  lines  of  jetties,  as  might  be  directed  by  the  engineer  in 
charge,  at  the  price  of  $12  per  pile  for  50  or  more  up  to  75  piles,  or  Jll 
for  75  or  more  up  to  100  piles,  and  $10  per  pile  for  100  or  more.  The 
piles  were  to  be  25  feet  long,  not  less  than  12  inches  in  diameter  at  the 
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large  end,  and  were  to  be  driven  10  feet,  or  as  far  as  would  be  consid- 
ered reasonable  by  the  engineer  in  charge. 

Operations  were  closed  in  May,  1882,  the  appropriation  having  be-' 
come  exhausted. 

The  work  done  comprised  the  construction  of  1,836  linear  feet  of  the 
bottom  course  of  mattresses  on  the  line  of  the  east  jetty  of  6  feet  width 
beginning  from  shore.  The  west  jetty  was  extended  across  the  bar  by 
a  bottom  course  of  mats  12  feet  wide,  and  aggregating  256  feet  in  length. 
A  second  course  of  mats  of  6  feet  width,  and  aggregating  159  linear 
feet,  was  placed  on  the  outer  portion  of  the  west  jetty.  About  1,660 
square  yards  of  mattress  and  over  370  cubic  yards  of  broken  stone 
were  placed  in  executing  the  work.  There  were  also  one  hundred  piles 
driven  in  clusters  of  three  and  four  to  confine  the  passage  of  boats  over 
the  bar  to  a  channel  75  feet  in  width. 

The  bottom  course  of  the  west  jetty  has  now  reached  a  length  of  2,206 
feet. 

The  bar  has  narrowed,  and  has  increased  about  1  foot  in  depth  since 
the  survey  of  1879  was  made. 

OPERATIONS    OONTEMPLATEB    DURING    THE    PRESENT   FISOAIi  TEAR. 

With  such  appropriation  as  shall  become  available,  it  is  proposed  to 
continue  work  on  the  east  jetty  and  make  a  resurvey  of  the  locality^ 
in  order  to  see  whether  matericd  changes  have  occurred  since  the  sur- 
vey was  made,  a  report  of  which,  dated  July  16, 1879,  was  printed  as 
Appendix  I  9  of  the  Annual  Beport  of  the  Chief  ]^ngineers  of  1879,  and 
to  determine  what  additional  work,  if  any,  will  be  required  to  secure  a 
permanent  channel  of  sufficient  depth  over  the  bar. 

It  is  probable  that  the  original  estimate  will  be  somewhat  exceeded 
in  completing  the  improvement,  since  the  jetties  will  be  longer  than 
first  calculated,  and  their  outer  portions  will  be  higher  and  consume 
more  material,  being  located  in  water  from  5  to  7  feet  depth.  The  piles 
lately  driven  formed  no  part  of  the  original  project.  Some  dredging 
may  also  have  to  be  done. 

As  to  the  amount  of  commerce  and  navigation  that  would  be  benefited 
by  the  completion  of  the  improvement  of  Volusia  Bar,  I  beg  leave  to 
refer  to  the  few  remarks  made  on  that  subject  in  my  annual  report  to 
the  Chief  of  Engineers  for  1881. 

This  work  is  located  in  the  coUeotion  dtBtrict  of  Saint  John's.  Jacksonyille  is  the 
nearest  port  of  entry.    Amount  of  duties  coUected  in  1881,  $4,455.09. 

The  following  papers  are  transmitted  herewith : 
Beport  of  Capt.  J.  C.  Post,  Corps  of  Engineers. 
Chart  of  Volusia  Bar,  showing  sites  of  jetties. 

Money  statement 

July  1,  1881,  amount  availahle $5,500  00 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 |5,389  00 

July  1,  1882,  outstanding  liabilities 45  00 

5,434  00 

Julyl,  1882,  amount  ayallable 66  00 

Amount  appropriated  by  act  passed  August  2,  1882 5,000  OD 

Amount  ayailable  for  fiscal  year  ending  June  30,  1883 5,066  00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .    1, 000  00 
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Abftraet  of  proposals  for  oonstrwsling  jetties  at  Volusia  Bar.  Florida,  opened  September 

2S,  1881. 


No.  •  Bidden. 


L.  A.  CnnniDRluun,  BateTia,  N.  Y. 
J.  C.  Groelej,  JaokaottTllle,  Fla 


*  Contract  awarded  at  prices  stated.    Work  completed  In  Kay,  1882. 


report  of  capt.  james  o.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

Jaeksonvilley  July  1,  1882. 

Colonel:  I  have  to  Babmit  the  following  report  of  the  progress  of  the  work  for  the 
improvemeDt  of  Volasia  Bar,  Florida,  for  the  nscal  year  ending  June  30,  1882. 

By  act  of  Congress  approved  March  3, 1881,  the  sum  of  $5,500  was  appropriated  for 
this  work,  and  operations  were  commenced  upon  it  under  your  direction  in  January 
last.  Since  then  the  east  jetty  has  been  constructed  6  feet  wide  for  a  length  of  1,836.2 
feet,  the  water  being  generally  2  feet  or  less  in  depth  at  low -water  for  the  entire  dis- 
tance. It  was  formed  of  log  matfl  about  30  feet  long  and  28  inches  thick  laid  end  to 
end.  These  consisted  of  a  bottom  grillage  of  poles  4  inches  in  diameter  placed  5  feet 
apart  in  two  courses  perpendicular  to  each  other.  Two  layers  of  brush,  traos verse  to 
each  other,  and  aggregating  1  foot  in  thickness,  were  then  placed  upon  this,  and  on 
the  top  of  the  brusu  another  grillage  similar  to  th6  one  underneath  was  laid,  and  the 
two  firmly  fajstened  together  at  the  points  of  intersection  of  each.  About  3  cubic  feet 
of  stone  were  placed  on  each  linear  foot  of  the  work,  or  about  50  pounds  of  stone  to 
the  square  foot.  The  accompanying  chart  gives  the  position  and  a  section  of  the 
work  as  constructed.    Its  out-er  end  lies  in  water  2.2  feet  in  depth. 

The  west  Jetty,  which  had  been  made  1,950  feet  long  during  the  previous  year,  was 
also  extended  256  feet,  to  a  depth  of  5.8  feet  at  low-wat-er.  .  This  oxt-ension  was  made 
12  feet  wide,  and  the  mats  were  constructed  similarly  to  those  of  the  east  Jetty,  except 
the  outer  portion,  159  feet  long,  where,  on  account  of  the  increased  depth,  a  double 
mat  was  used.  A  cross-section  of  this  latter  is  also  shown  in  drawings.  About  14 
cubic  feet  of  etone  were  placed  on  each  litiear  foot  of  this  extension.  The  work  was 
closed  June  1 ,  the  appropriation  being  exhausted. 

The  constant  changes  in  the  bar,  which  increases  during  high- water  or  freshets  and 
■oooTB  again  during  low- water,  as  well  as  the  shifting  character  of  the  channel,  caused 
in  part  by  the  shoals  formed  by  the  grounding  of  the  passing  steamers,  induced  an  at- 
tempt, with  your  approval,  to  confine  the  crossing  of  the  latter  to  a  narrow  channel. 
It  was  thought  that,  if  the  action  of  all  the  steamers  were  restricted  as  nearly  as 
possible  to  one  line,  better  water  and  a  more  constant  channel  could  be  maintained 
than  by  allowing  each  vessel  to  find  its  own  way,  run  aground,  and  form  some  new 
shoal.  Accordingly  two  lines  of  piling,  75  feet  apart  and  inclosing  the  best  water, 
were  driven,  extending  from  6  feet  of  water  outside  the  bar  to  the  sam^  depth  within. 
They  were  placed  in  clusters  of  three  and  four,  and  are  located  upon  the  chart,  together 
with  the  soundings  taken  Just  before  the  close  of  the  work.  These  latter  snow  a 
channel  of  more  than  5  feet  in  depth  at  low- water,  or  about  1  fpot  greater  than  the 
depth  given  by  the  chart  prepared  by  Mr.  Daubeney  from  "his  survey  of  1879.  By  a 
comparison  of  these  two  cnart>s  it  will  also  be  seen  that  the  6-foot  curve  on  the  north 
side  of  the  bar  has  advanced  into  Lake  George  250  feet,  and  the  same  curve  on  the 
inside  or  south  of  the  bar  has  advanced  375  feet.  The  bar  is,  therefore,  about  125  feet 
narrower  than  it  was  in  1879.  The  materials  composing  it,  ascertained  while  the  piles 
were  being  driven,  are  sand  for  a  depth  of  from  1  to  2  feet,  then  soft  mud  or  clay  3  to 
5  feet,  after  which  very  hard  bottom  was  encountered,  supposed  to  be  sand. 

Lake  George,  into  which  the  Saint  John's  River  enters  at  this  place,  is  12  miles 
long  and  7  miles  wide,  with  a  greatest  depth  of  11  feet  given  by  the  Coast  Survey 
charts  of  187H.  The  water  deepens  so  gradually  that  this  depth  is  not  fuuud  within 
3  miles  of  the  6-foot  curve  of  the  bar,  though  9  feet,  or  a  depth  of  3  feet  greater,  Is 
foand  in  a  comparatively  short  distance.  This  shoal  water  materially  adds  to  the  dif- 
ficulties of  gaining  an  increased  depth  in  the  channel  through  the  use  of  Jetties,  as  the 
bar  is  likely  to  advance  with  them  as  they  are  prolonged.     With  the  present  arrange- 
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ment;  if  the  steamers  can  I'etain,  with  the  aid  of  the  jetties,  the  present  depth  In  the 
narrow  channel  between  the  piles,  it  wotild  seem  ^is  if  the  best  resnlts  po>8ible  are 
obtained,  unless  dredging  is  attempted.  This  latter  will  be  attended  by  doubtfnl  re- 
sults, as  it  will  depend  upon  the  ability  of  the  steamers  to  keep  the  channel  open  after 
it  is  once  dredged.  A  slight  additional  and  probably  beneficial  effect  might  be  [irodaceil 
by  the  extension  of  the  east  jetty  to  the  line  of  piling,  and  the  current  across  the  bar 
might  also  be  increased  somewhat  by  raising  a  low  place  to  the  level  of  low-watex  in 
each  of  the  jetties  as  at  present  constructed.  It  might  albo  be  well  to  construct  a  short 
deflecting  spur  from  the  west  jetty  to  prevent  the  cnrrt-nt  from  leaving  the  present 
channel  under  the  influence  of  the  east  jetty.  Beyond  this  it  appears  as,  if  an  attempt 
to  lengthen  either  of  the  works  was  made,  it  would  only  result  in  the  advance  of  the 
bar  without  better  water,  except  possibly  for  a  very  limited  period. 

The  country  likely  to  be  beneflttd  by'  this  imnrovement  comprises  at  least  eight 
counties  in  the  State,  whose  united  area  is  2t),:i00  squari-  miles.  According  to  the 
latest  statistics,  those  of  1879,  the  population  of  this  area  was  about  40,000,  and  the 
valuation  of  the  land  under  cultivation  with  its  improvements  |7,500, 000.  The  produc- 
tion from  this  area  for  the  same  year  amounted  to  $800,000.  During  the  past  year  8 
steamers,  making  regular  trips  on  the  river  and  crossing  thin  bar, have  carried  freight 
valued  at  |:{,^00,000,  and  collected  about  $54,000  in  passenger  fares.  Still  another 
steamer  was  run  between  Palatka  and  Sanford  during  the  winter  months,  connecting 
with  the  regular  day  line  from  Jac-ksonville.  No  account  of  the  business  done  by  this 
boat,  which  consisted  chiefly  of  carrying  passengers,  could  be  obtained.  All  of  the 
steamers  connect  with  two  lines  of  railroads  into  the  interior.  One  extends  from 
Astor,  7  miles  above  Lake  George,  to  Fort  Macon,  on  Lake  Eustis,  a  distance  of  28  miles. 
The  other  is  now  running  from  Sanford  to  Kissimmee  City,  at  the  head  of  LakeTohopo- 
keliga,  and  is  40  miles  in  length.  lYom  Kissimmee  City  steamers  run  to  Lakes  Istokpoga 
and  Okeechobee,  a  distance  of  about  140  miles.  There  are  several  other  projects  for  the 
construction  of  roads  to  connect  with  the  upper  river  steamers,  which,  if  built,  will 
largely  increase  the  freights  and  passengers  passing  over  this  bar.  On  the  other  hand, 
the  river  business  may  be  somewhat  reduced  by  the  construction  of  other  roads  also 
contemplated,  which  are  to  connect  with  the  through  lines  running  north. 

This  work  is  located  in  the  collection  district  of  Saint  John's.  Jacksonville  is  the 
nearest  port  of  entry. 

Amount  of  impprt  duties  collected  for  the  year  ending  June  30,  1882,  is  $4,455.09. 
Very  respectfully,  your  obedient  servatit, 

Jas.  C.  Post, 
Captain  of  Engineers, 

Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers  J  U.  S,  J. 


J    12. 

IMPROVEMENT  OF  SAINT  AUGUSTINE'S  CREEK  (THUNDERBOLT   RIVER), 

GEORGIA. 

By  river  and  harbor  act  approved  March  3,  1879,  the  sum  of  $5,(K)0 
was  appropriated  for  improving  Saint  Augustine's  Creek,  Georgia,  con- 
stituting a  part  of  the  inside  passage  between  the  Savannah  River  and 
Jacksonville,  Fla. 

This  is  the  first  appropriation  ever  made  by  Congress  for  this  river. 

The  improvement  consisted  in  the  partial  removal  of  the  wreck  of  a 
large  timber  dry  dock  sunk  in  the  middle  of  the  stream  during  the  late 
civil  war.  As  stated  in  my  last  annual  report,  the  wreck  was  removed 
to  a  minimum  depth  of  10  feet  below  mean  low- water. 

There  appears  to  be  no  necessity  at  present  for  any  further  improve- 
ment of  the  river  at  this  point,  and  no  further  appropriation  is  asked. 

Tbis  work  is  located  in  the  collection  district  of  Savannah.      Savannah  in  the  nearest 
port  of  entry. 
Amount  of  import  duties,  tonnage  dues,  &c.,  collected  in  1881,  |393,265.84. 

Money  statement 

July  1,  1881,  amount  available f3,417  66 

July  1, 1882,  amount  available. 3,417  60 
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J  13. 

IMPROVEMENT  OF  INSIDE  PASSAGE  BETWEEN  FERNANDINA  AND  SAINT 
JOHN'S  RIVER,  FLORIDA. 

By  act  approved  June  14,  J  880,  tbe  sum  of  $7,000  Wcos  appropriated 
for  continiiiiig  the  improvement  of  this  passage. 

Appropriations  for  its  improvement  were  made  at  various  times  from 
1828  to  1838,  aggregating  $78,000,  chiefly  expended  in  dredging  out 
Kjngsley's  Cut  in  Amelia  River,  3  or  4  miles  south  of  Fernandina,  and 
Gunnison's  Cut,  in  Saw  Pit  Creek,  4J  miles  south  of  Nassau  Sound. 

Xo  further  appropriations  were  made  until  the  year  1874. 

By  act  approved  June  23,  1874,  the  sum  of  $10,000  was  appropriated, 
of  which  $2,627.60  was  employed  in  making  a  thorough  survey  of  that 
part  of  the  route  south  of  Nassau  Inlet,  about  14  miles  in  length,  except 
3^  miles  on  the  northern  end  of  it.  The  balance  of  the  appropriation  was 
expended  during  the  fiscal  year  ending  June  30, 1876,  in  <lredging  at  va- 
rious shoals  between  Nassau  Sound  and  Saint  John's  River.  It  resulted 
in  a  cut  being  made  4  feet  deep  and  40  feet  wide  at  mean  low-water, 
gixing  a  flood-tide  channel  of  9  feet  depth  over  the  worst  shoals. 

Two  other  appropriations  were  subsequently  made  of  $7,000  by  acts 
approved  March  3,  1879,  and  June  14,  1880. 

Since  the  survey  above  referred  to  was  made  the  shoalest  portions  of  the 
inside  passage  were  temporarily  improved  by  dredging,  mainly  at  the 
confluence  of  Sisters  Creek  and  Saint  John's  River,  at  Cow  Bank,  Oc- 
mnlgee  Point,  Deep  Water  Point,  and  Ounnison's  Cut. 

The  last-mentioned  appropriation  of  $7,000  was  not  exhausted  when 
work  was  suspended  on  December  1, 1880.  Operations  have  not  been 
resumed  since  that  time,  for  the  reasons  that  th^e  seemed  to  be  not 
only  no  urgent  need  for  their  continuance,  but  no  prospect  of  securing 
any  permanent  benefit  from  the  expenditure  of  small  appropriations. 

The  direct  connection  of  Fernandina  and  Jacksonville  by  rail,  re- 
cently completed,  undoubtedly  lessens  the  value  of  this  inland  water- 
route.  After  the  bar  at  the  mouth  of  Saint  John's  River,  and  that 
river  itself  as  far  as  Jacksonville,  have  been  improved,  passengers  and 
freight  between  Jacksonville,  Fernandina,  and  Savannah  will  have  a 
choice  between  transit  by  rail,  on  a  moderately  quick  schedule,  and 
transit  by  sea  and  river  by  coasting  steamers. 

Still  the  inside  passage  between  Savannah  and  Jacksonville,  which 
actuallj'^  continues  far  into  the  interior  of  Florida,  by  means  of  the 
Saint  John's  River,  may  be  considered  as  a  valuable  water-route  for 
many  purposes. 

Its  importance  in  the  case  of  the  United  States  becoming  involved  in 
war  with  a  maritime  power  has  been  pointed  out  in  former  reports. 

Its  improvement,  when  undertaken,  should  be  on  a  liberal  scale. 

The  following  appropriations  have  been  made  for  this  work  since 
1874: 

By  act  of  Congress  approved  June  23,  1874 |10, 000 

By  act  of  Congress  approved  March  3, 1879 7,000 

By  act  of  Con;^es8  approved  June  14»  1880 7, 000 

Total 24,000 

The  total  expenditures  since  1874,  including  the  cost  of  the  survey, 
were  $19,565.55. 

This  inland  Tonte  is  partly  in  tbe  collection  district  of  Fernandina  and  partly  in  that 
of  Saint  John's,  of  which  Fernandina  and  Jacksonville  are  the  respective  ports  of 
entry. 
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Money  statement 

July  1, 1881,  amount  available $4, 437  51 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 3  06 

July  1,  1881?,  amount  available 4,434  4I» 


J  M- 

SURVEY  FOR  OPENING  OF  STEAMBOAT  COMMUNICATION  FROM  THE 
SAINT  JOHN'S  RIVER,  FLORIDA,  BY  WAY  OF  TOPOKALIJA  LAKE,  TO 
CHARLOTTE  HARBOR  OR  PEACE  CREEK. 

United  States  Engineer  Office, 

New  York^  May  23,  1882. 

General:  Section  2  of  the  river  and  harbor  act  approved  June  14, 
1880,  provided  that  the  Secretary  of  War  be  directed  to  cause  an  ex- 
amination or  survey,  or  both,  with  estimates  of  cost,  to  be  made  for  the 
opening  of  steamboat  communication  from  the  Saint  John's  Ki  ver,  Florida, 
by  way  of  Topokalija  Lake,  to  Charlotte  Harbor  or  Peace  Creek. 

By  department  letter  dated  June  17. 1880,  the  work  was  assigned  to 
my  charge,  and  I  have  the  honor  to  submit  the  following  partial  report 
thereon,  which  has  been  made  as  full  as  the  limited  means  at  my  disposal 
would  permit. 

The  general  location  of  the  lines  to  be  examined  or  surveyed  was  in- 
dicated by  the  condition  that  Topokalija,  or  more  correctly' Tohopoke- 
liga.  Lake  should  constitute  an  integral  part  of  the  route,  and  the  field 
work  was  planned  and  executed  accordingly. 

The  great  extent  of  country  representing  the  site  of  the  operations, 
the  innumerable  diflBculties  encountered  in  the  wilderness  of  swamps, 
marshes,  and  prairies  through  which  very  many  miles  of  the  survey  had 
to  be  run,  and  an  almost  total  absence  of  any  regular  or  organized 
means  of  communication,  have  intervened  to  prevent  a  thorough  and  in 
all  respects  satisfactory  accomplishment  of  the  object  in  view. 

It  is  believed,  however,  that  the  leading  object  of  the  survey,  which 
has  been  understood  to  be  the  determination  of  the  feasibility,  or  other- 
wise, of  a  project  for  opening  up  steamboat  communication  between  the 
points  indicated  in  the  act,  has  been  fully  attained. 

Assistant  Engineer  G.  Daubeney  was  originally  selected  to  conduct 
the  survey.  He  proceeded  to  Florida  in  December,  1880,  where  he  was 
for  some  time  engaged  in  examining  the  Upper  Saint  John's  River,  in 
procuring  information  necessary  for  deciding  upon  a  detailed  plan  of 
^operations,  in  obtaining  numerous  copies  of  township  maps  from  the 
CTnited  States  land  oflftce  at  Gainesville,  Fla.,  and  in  making  arrange- 
ments for  transportation  and  supplies. 

The  first  party  took  the  field  February  1,  1831,  and  another  very  soon 
thereafter. 

During  the  month  of  March,  1881,  Mr.  Daubeney  was  relieved  from 
his  duties  at  his  own  request,  and  Mr.  W.  G.  Williamson,  of  Lexington, 
Ya.,  was  appointed  his  successor.  His  assistants  on  the  survey,  in  charge 
of  parties,  were  Mr.  J.  F.  Le  Bar  ron,  Mr.  J.  Gartland,  and  Mr.  R.  Paulsen. 

The  field  work  was  completed,  so  far  as  the  funds  allotted  therefor 
would  allow,  in  July,  1881. 

Since  the  act  providing  for  the  survey  explicitly  states  that  the  con- 
templated route  should  include  Lake  Tohopokeliga,  the  principal  lines 
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examined  and  surveyed  were  run  so  as  to  connect  that  lake  with  the 
eastern  and  western  terminal  points  indicated  in  the  act.  Practically 
the  operations  extended  from  longitude  80©  48'  west  to  longitude  82^ 
15'  west,  and  from  latitude  26©  30'  north  to  latitude  28©  30'  north. 

Neither  the  terminal  point  of  the  route  on  the  Saint  John's  River  nor 
the  draught  and  tonnage  of  steamboats  to  be  accommodated  had  been 
indicat^'d  in  the  act.  Mr.  Daubeney's  examination  of  that  river  from 
liake  Monroe  to  Lake  Winder  showed  that  although  it  was  in  some 
places  only  about  50  feet  wide,  it  contained  plenty  of  water  for  a  Rtern- 
wheel  steamboat  about  70  feet  long,  with  20  feet  beam  and  drawing  3 
feet  of  water.  Assistant  Williamson  says  of  this  reach  that  it  is  ex- 
tremely crooked  and  in  some  places  quite  shoal,  but  thinks  it  capable 
of  being  made  navigable  for  boats  drawing  from  4  to  5  feet  of  water. 
That  section  of  the  river  between  Lakes  Poinsett  and  Winder  was  found 
to  be  as  good  in  regard  to  navigation  as  any  of  the  other  reaches  above 
Lake  Harney,  and  since  that  section  was  nearest  to  the  given  interme- 
diate point  of  the  route.  Lake  Tohopokeliga,  it  was  decided  to  run  a 
transit  and  level  line  from  that  lake  to  either  Lake  Poinsett  or  Winder. 

A  line  to  Lake  Poinsett  was  found  to  be  impracticable  for  the  passage 
of  ateam,  which  necessarily  had  to  accompany  a  party  carrying  with  it 
a  quantity  of  provisions  and  other  material.  A  transit  and  level  line 
to  Lake  Winder  was  then  chosen  and  successfully  run. 

The  surface  of  Lake  Winder  was  found  to  beat  an  elevation  of  18.737 
feet  above  the  mean  high- water  level  of  the  Gulf  at  the  mouth  of  Peace 
Creek. 

The  eastern  terminus  of  the  line  on  that  lake  was  located  near  Fort 
Taylor,  at  the  mouth  of  Wolf  Creek,  township  26  south,  range  35  east. 

It  was  assumed  that  in  order  to  comply  fully  with  the  requirements 
of  the  act  of  Congress  it  was  necessary  to  determine  whether  a  practi- 
cable route  might  be  established  by  utilizing  as  portions  of  it  the  lakes 
between  Tohopokeliga  Lake  and  Upper  Saint  John's  River,  on  the  east 
side,  and  certain  other  lakes  situated  between  Tohopokeliga  Lake  and 
Peace  Creek  on  the  west  side. 

It  was  likewise  assumed  that  the  act  contemplated  a  water-route 
without  locks,  suitable  for  such  steamboats  as  are  able  to  ascend  the 
Saint  John's  Biver  as  far  as  Lake  Winder. 

From  the  facts  developed  by  the  surveys  and  examinations  of  Mr» 
Williamson  and  his  assistants  the  conclusion  is  reached  that  it  is  not 
practicable  to  establish  a  through  route  from  the  Saint  John's  River,, 
by  way  of  Tohopokeliga  Lake,  to  Charlotte  Harbor  or  Peace  Creek,  on 
the  west  coast  of  the  Florida  peninsula,  without  the  employment  of 
locks,  except  perhaps  at  a  cost  plainly  unwarranted  by  the  amount  of 
traffic  and  the  extent  of  population  that  would  for  many  years  to  come 
be  accommodated  by  it. 

For  convenience  of  description  the  route  via  Tohopokeliga  Lake,  as 
surveyed,  will  be  considered  as  composed  of  three  sections,  to  wit:  An 
easterly  section,,  from  Lake  Winder  to  Tohopokeliga  Lake ;  a  central 
section,  from  the  last-named  lake  to  Lake  Kissimmee;  and  a  westerly 
section  from  Lake  Kissimmee  west  to  Peace  Creek,  and  following  that 
creek  down  to  its  entrance  into  Cbarlotte  Harbor.  These  different  sec- 
tions will  be  briefly  reviewed. 

EASTERLY  SECTION. 

There  are  two  lakes  of  importance  situated  between  the  terminal  points 
of  this  section  that  might  be  utilized  either  as  parts  of  the  route  or 
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as  reservoirs  for  supplying  it  with  water.  They  are  Little  Tohopoke- 
liga  Lake,  with  an  area  of  20.75  square  miles  of  water  surface,  and  Alli- 
gator Lake,  having  an  area  of  5.83  square  miles.  A  small  sheet  of 
water,  Lake  Isabel,  of  about  half  a  square  mile  area,  lies  between 
them.  Tohopokeliga  Lake  extends  over  an  area  of  about  26  square 
miles.  At  the  time  of  the  survey  its  water  level  was  45.86  feet  above 
that  of  Lake  Winder,  and  from  6  to  7  feet  below  that  of  the  three  in- 
termediate lakes  named,  which  are  practically  on  the  same  level,  the 
smallest  lake  being  slightly  the  highest  of  the  three. 

By  the  transit  and  level  line  run  from  Lake  Winder  to  the  Lakes 
Tohopokeliga,  by  way  of  the  intermediate  lakes,  the  distance  is  41.68 
miles,  and  from  the  northeasterly  point  of  Tohopokeliga  Lake,  the  ter- 
minal point  of  the  transit  line,  down  the  lake  to  the  exit  of  Kissimmee 
River,  11.3  miles  more,  or  an  aggregate  length  of  52.98  miles  from  Lake 
Winder  to  the  outflow  of  the  river. 

An  open  cut  along  such  a  route  would  result  in  draining  the  water 
of  the  three  intermediate  lakes  and  their  tributary  swamps  into  Tohopo- 
keliga Lake,  unless  a  lock  is  interposed  between  the  two  Tohopokeliga 
Lakes. 

Assista^nt  Williamson  suggests,  without  recommending  it,  a  shorter 
line  by  connecting  Alligator  Lake  directly  with  Tohopokeliga  Lake,  but 
says  that  a  lock  would  likewise  be  necessary  between  these  two  lakes. 

A  third  scheme  might  consist  in  connecting  Lake  Winder  by  nearly 
a  straight  line  with  Tohopokeliga  Lake  near  its  southern  end.  The 
length  of  this  line  to  the  exit  or  head  of  Kissimmee  liiver,  at  the  south 
end  of  the  last-named  lake,  would  be  about  32  miles,  of  which  about  30 
miles  is  in  excavation. 

Such  a  line,  if  locks  could  be  dispensed  with,  would  not  be  impossible 
in  regard  to  the  currents  that  would  be  produced  in  it  during  ordinary 
low-water  stages.  The  difference  of  the  elevation  of  the  water  level  at 
the  two  ends  of  the  cut  is  shown  by  the  survey  to  be  45.856  feet,  equal 
to  aslope  of  .0002895,  or  18.34  inches  per  mile. 

With  a  normal  cross-section  of  the  canal  of  40  feet  width  at  bottom, 
65  feet  widtii  at  the  water  surface,  and  5  feet  depth,  the  mean  velocity 
of  tlie  current  would  be  about  2.577  feet  per  second,  or  1|  miles  i>er 
hour,  which  would  not  be  objectionable. 

The  volume  of  discharge,  under  such  conditions,  amounts  to  676  cubic 
feet  per  second.  During  a  month  of  thirty  days  the  consumption  of 
water,  to  maintain  a  depth  of  5  feet  in  tj^e  cut,  would  amount  to  not  less 
than  1,753,400,000  cubic  feet,  without  estimating  for  losses  by  evapora- 
tion and  filtration.  Possibly  there  would  be  no  loss  from  the  latter  source 
that  would  not  be  compensated  by  infiltration  owing  to  the  depth  of  the 
cut. 

But  a  little  calculation  shows  that  during  the  dry  season  of  the  year 
the  quantity  of  water  required  for  keeping  the  open  cut  in  navigable 
condition  cannot  be  secured  from  the  rainfall  occurring  in  that  time. 

Observations  in  regard  to  rainfall  have  for  several  years  been  made  at 
Punta  Kassa,  near  the  mouth  of  theCaloosahatchie,  by  the  United  States 
Signal  Service,  and  the  general  data  of  these  observations  are  appended 
to  Assistant  Williamson's  report.  In  this  part  of  the  country  the  driest 
mouths  of  the  year  are  generally  February,  March,  and  April.  Duriug 
these  three  months,  in  1881,  while  the  survey  was  in  progress,  the  ag- 
gregate rainfall  amounted  to  2.24  inches.  Allowing  that  one-third  of 
this  quantity  could  be  drawn  into  the  canal,  it  would  require  a  drainage 
area  of  over  3,000  square  miles  to  supply  the  canal  with  water  if  de- 
pendence be  placed  solely  on  the  rainfall  during  the  three  months. 
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Sack  an  area  would  be  equal  in  extent  to  about  eighty-four  townships, 
and  a  glauce  at  tlie  map  clearly  shows  that  it  would  not  be  available. 

Gates  would  therefore  be  needed  at  the  several  lakes  serving  as  res- 
ervoirs for  retaining  the  water  collected  during  the  rainy  season,  and 
for  regulating  the  outiiow;  but  even  then  the  result  wonld  be  doubtful 
and  uncertain,  for  the  following  reasons: 

Tohopokeliga  Lake,  together  with  the  Little  Tohopokeliga,  Lake  Isa- 
bel, and  Alligator  Lake,  have  an  aggiegate  area  of  water  surface  of 
about  53  square  miles.  The  area  of  the  swamps,  &c.,  tributary  to  these 
lakes  is  estimated  at  250  square  miles. 

The  evaporation  at  the  water  surface  of  the  lakes  may  be  estimated 
at  three-tenths  of  an  inch  per  day.  Assuming  the  favorable  case  that 
at  the  swamps  the  daily  evaporation  amounts  only  in  the  aggregate  to 
one-tenth  of  an  inch,  and  supposing  that  a  large  proportion  of  the  water 
sinks  down  low  enough  to  escape  evaporation,  to  appear  subsequently 
as  subterranean  feed-water,  it  is  found  that  during  the  eight  mouths 
comprising  the  dry  and  the  wet  season  of  the  year  it  would  require  a 
rainfall  of  about  52  inches  to  furnish  the  canal  with  water  and  provide 
for  evaporation.  But  the  observed  rainfall  at  Punta  Eassa  in  the  rainy 
months  from  May  to  October,  1 880,  amounted  only  to  22.58  inches,  which, 
added  to  the  rainfall  of  2.24  inches  during  the  three  dry  months  in  the 
first  part  of  the  year  1881,  gives  an  aggregate  of  only  24.82. 

Assuming  even  that  further  investigations  may  show  the  probability 
of  a  more  abundant  water  supply  than  seems  to  be  possible  under  the 
circumstances,  the  great  depths  which  a  cut  without  locks  would  reach 
at  many  points  are  highly  objectionable.  At  some  i)laces  the  line  would 
pass  over  ground  about  60  feet  above  Lake  Winder,  and  the  excavation 
would  be  over  45  feet  deep.  The  average  depth  of  the  cut  would*  prob- 
ably be  about  30  feet.  With  a  berme  4  feet  wide  on  each  side  of  the 
canal,  placed  on  the  ordinary  water  level,  and  with  side  slopes  above  of 
1^  base  to  1  in  height,  the  aggregate  amount  of  excavation  needed  on 
the  eastern  section  would  reach  12,000,000  cubic  yards  of  material.  It 
is  impossible  to  form  even  an  approximate  estimate  of  the  cost  of  such 
an  undertiiking  without  such  a  knowledge  of  the  nature  of  the  lower 
strata  of  the  ground  as  could  be  furnished  only  by  a  comprehensive 
series  of  borings. 

Another  point  deserves  attention.  It  is  a  peculiar  feature  of  the  soil 
of  Florida,  owing  to  its  sandy  and  generally  nearly  level  surface,  that 
a  large  portion  of  the  rain-water  is  absorbed  and  sinks  down  into  the 
ground. 

The  subsoil  is  a  well-stocked  receptacle  and  storage  magazine  of  the 
rain-water  thus  absorbed,  from  which,  by  innumerable  subterranean 
veins  and  rivulets,  the  lakes  and  ponds  are  fed.  This  cx>ndition  is  very 
favorable  to  the  employment  of  the  large  lakes  as  natural  reservoirs  for 
a  canal  with  locks,  since  the  demand  for  water  to  operate  such  a  canal 
woul^  be  moderate  enough  to  cause  no  violent  disturbance  of  the  ex- 
isting hydraulic  relations.  But  an  open  and  comparatively  deep  cut 
would  soon  cause  a  very  active  flow  of  .these  subterranean  waters  to  its 
bed,  which  would  probably  be  abundantly  provided  with  water  from 
that  source  for  a  certain  length  of  time.  But  gradually  the  level  of 
these  subterranean  waters  will  be  lowered  by  the  unceasing  drain,  the 
stock  of  stored-up  water  will  become  exhausted,  an(^ while  the  swamps 
may  be  reclaimed  by  the  operation,  their  usefulness  as  direct  or  indirect 
feeding  reservoirs  to  the  canal  will  be  destroyed  or  very  materially  im- 
paired. 

Moreover,  a  deep  cut  would  act  as  a  catch-basin  for  the  flood  waters 


Digitized  by  VjOOQ IC 


1208   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

for  miles  on  each  side  daring  the  rainy  season,  and  carry  them  down 
to  the  Saint  John's  River,  increasing  the  destructive  effects  of  freshets 
in  the  valley  of  that  river.  The  cat  wonld  actually  be  a  great  channel 
of  drainage  for  the  upper  part  of  the  eastern  section,  and  would  proba- 
bly effect  the  reclamation  of  a  very  large  area  of  swamp  land  which  i8 
now  useless,  but  it  would  also  drain  off  a  vast  amount  of  water  which^ 
if  retained,  would  have  been  available  for  purposes  of  navigation  during 
the  dry  season. 

CENTRAL  SECTION. 

This  part  of  the  route  comprises  the  Eissimmee  River  from  its  head 
or  point  of  exit  at  the  southern  end  of  Tohopokeliga  Lake  down  to  Kis 
simmee  Lake. 

The  river  passes  on  its  course  through  two  lakes — Little  Cypres* 
Lake,  with  an  area  of  6  square  miles,  and  Big  Cypress  Lake  (Hatchini- 
haw),  having  an  area  of  18.38  square  miles.  It  enters  Eissimmee  Lake 
at  its  northern  end,  near  Fort  Gardner.  The  southern  terminal  point 
of  the  line  as  surveyed  is  at  or  near  the  point  where  Tiger  Creek  enters 
Eissimmee  Lake  from  the  southwest,  about  2|  miles  south  of  the  entrance 
of  Eissimmee  Eiver  into  the  lake.  The  whole  length  of  this  section,  by- 
river  and  lake,  is  about  25  miles,  of  which  a  portion  15.8  miles  long- 
forms  the  river  route ;  the  balance  is  lake  route. 

The  total  fall  from  end  to  end  of  this  section  was  found  to  be  5.925 
feet,  Eissimmee  Lake  at  the  mouth  of  Tiger  Creek  being  at  an  eleva- 
tion of  39.931  feet  above  Lake  Winder,  and  58.668  feet  above  mean  hig-h.- 
water  Jn  Charlotte  Harbor. 

The  central  section  is  entirely  practicable  for  a  steamboat  line  of 
communication  without  locks;  in  fact  it  has  been  used  for  some  time 
past  by  a  light-draught  steamboat  plying  between  Tohopokeliga  Lake 
and  Lake  Okeechobee,  into  which  Eissimmee  River  discharges.  The 
river,  however,  requires  to  be  improved  at  several  points  by  widening 
and  straightening.  A  uniform  enlargement  of  the  river  to  the  dimen- 
sions assumed  in  discussing  the  eastern  section  would  undoubtedly 
result  in  drawing  off  a  larger  volume  of  water  from  Tohopokeliga  Lake 
than  heretofore,  and  would  render  an  ample  supply  of  water  for  an 
open  cut  in  the  eastern  section  still  more  precarious. 

WESTERLY  SECTION. 

The  western  branch  of  the  route  surveyed  begins  on  the  west  side  of 
Eissimmee  Lake,  at  the  mouth  of  Tiger  Creek. 

Going  westward,  a  number  of  lakes  are  met  with.  They  are  named 
as  follows,  in  the  order  from  east  to  west: 

Tiger  Lake  (or  Lake  Eot-sa); 

Lake  Walk-in  the-water  (or  We-ohya-rap-kah);  « 

Lake  Lenoir; 

Little  Tiger  Lake: 

Crooked  Lake  (On-kah  shay-konhee); 

Lake  Buflfum. 

Every  suc<5essive  lake,  going  in  a  westerly  direction,  is  higher  thau 
the  preceding  on%;  Lake  Buflfura,  the  most  westerly  one  and  nearest 
to  Peace  Creek,  being  the  summit  or  highest  lake  of  all.  Its  water 
level  was  found  to  be  79.597  feet  above  Eissimmee  Lake,  73.672  feet 
above  Tohopokeliga  Lake,  119.528  feet  above  Lake  Winder,  and  138.265 
feet  above  mean  high-water  of  the  Gulf. 
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The  distance  from  Kissimmee  Lake  to  Lake  Baffam  by  the  line  sar- 
Teyed  is  26.57  miles    In  a  straight  line  it  would  measure  about  21  miles. 

On  this  line  the  ridge  that  traverses  the  peninsula  of  Florida  from 
north  to  south  was  crossed. 

The  summit  point  was  found  between  Little  Tiger  Lake  and  Orooked 
Lake,  about  16^  miles  southwest  from  the  initial  point  on  Kissimmee 
Lake.  This  point  is  at  an  elevation  of  163.257  feet  above  the  Gulf  and 
about  25  feet  above  Lake  Buffum. 

Between  Lake  Buffum  and  Fort  Meade,  on  Peace  Creek,  high  sand 
hills  exist ;  for  which  reason  the  line  of  survey  followed  Bowlegs  Oreek^ 
the  outlet  of  Lake  Buffum,  to  its  junction  with  Peace  Creek,  2.8  miles 
below  Fort  Meade.  On  the  length  of  about  15  miles,  from  Lake  Buffum 
to  its  mouth,  Bowlegs  Creek  falls  65.125  feet.  From  the  junction  to  the 
mouth  of  Peace  Creek,  at  Charlotte  Harbor,  the  length  of  that  river  is 
95.36  miles. 

It  will  be  evident  from  this  brief  description  that  a  number  of  locks 
would  be  necessary  on  the  line  from  Kissimmee  Lake  to  Peace  Creek; 
indeed,  a  mere  glance  at  the  longitudinal  profile  shows  that  they  are 
indispensable. 

It  was  thought  advisable  to  ascertain  whether  Peace  Creek  could  be 
reached  more  conveniently  by  following  the  creek  named  Big  Charley- 
I>opka,  its  most  important  tributary  from  the  east. 

A  transit  and  level  line  was  run  from  Lake  Lockapopka  (about  1  mile 
southeast  of  Crooked  Lake;  elevation  above  the  Gulf,  116.63  feet),  in  a 
southerly  direction  to  the  headwaters  of  the  Charleypopka,  passing  the 
highest  ridge  or  divides,  134  feet  above  the  Gulf  level,  about  9  miles 
south  of  Lake  Lockapopka.  The  survey  then  followed  Big  Charley- 
popka to  its  entrance  into  Peace  Creek,  about  51^  miles  from  the  mouth 
of  the  latter,  and  47f  miles  below  Fort  Meade. 

It  was  found  that  the  Big  Charleypopka  was  generally  too  narrow 
and  crooked  to  be  navigated,  even  during  flood  stoges,  except  perhaps 
by  straightening  and  deepening  it  at  great  expense,  especially  since  lime 
rock  and  rotten  sand  rock  were  found  to  exist  at  several  places,  either  in 
the  bed  of  the  creek  or  in  its  vicinity.  At  low-water  it  would  afford  no 
navigation  for  lack  of  water. 

Peace  Creek  was  examined  from  Fort  Meade  to  its  mouth  by  means 
of  an  instrumental  boat  survey.  The  total  length,  by  stadia  measure- 
ment, was  found  to  be  98.196  miles;  in  a  straight  line  it  would  only  be 
about  55  miles. 

The  principal  obstructions  to  navigation,  besides  its  great  tortuous- 
ness,  especially  in  the  upper  portion,  are  thousands  of  snags  and  lean- 
ing trees  and  numerous  sand  and  rock  shoals. 

During  high  stages  of  the  water  light-draught  steamers  might  ascend 
the  creek  to  Fort  Meade  if  the  snags  and  leaning  trees  were  removed, 
but  to  render  it  navigable  during  the  dry  season  the  lock  and  dam  sys- 
tem would  most  probably  be  required. 

It  is  quite  clear  that  a  steamboat  route  without  locks  from  the  Saint 
John's  Eiver  to  Peace  Creek,  on  the  route  designated  by  Congress,  is 
not  practicable  on  account  of  the  obstacles  met  with  on  the  eastern  and 
western  sections. 

An  alternative  project  was  thought  of,  but  the  necessary  survey  or 
examination  was  not  completed ;  moreover,  by  that  project  only  the 
western  section  would  have  been  modified,  while  the  eastern  section 
would  still  have  formed  a  part  of  it. 

This  project  consisted  in  continuing  the  central  section  further  south 
through  Kissimmee  Lakeand  down  Kissimmee  River  to  LakeOkeechobee, 


Digitized  by  VjOOQ IC 


1210      REPORT    OF    THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

and  through  that  lake,  by  way  of  the  Oaloosahatchie,  to  San  Carlos  Bay. 

It  is  true  that  the  act  of  Gongrei?8  names  Peace  Creek  or  Charlotte 
Harbor  as  the  western  terminal  points  of  the  route ;  but  since  San  Car- 
los Bay  is  connected  with  Charlotte  Harbor  by  Pine  Island  Sound  and 
Matlacha  Pass,  it  was  assumed  that  this  route  would  perhaps  come 
within  the  meaning  of  the  act. 

On  this  assumption  it  can  scarcely  be  doubted  that  such  a  route  would 
represent  a  solution  of  the  problem,  provided  the  eastern  section  as  de- 
scribed were  entirely  practicable.  Kissimmee  River  is  now  navigable 
for  small  steamboats,  although  it  requires  a  good  deal  of  improvement 
in  the  way  of  straightening  and  otherwise  correcting  its  course,  and 
there  is  no  question  about  sufficient  depth  in  Okeechobee  Lake,  except 
near  its  banks. 

Kissimmee  River  was  cursorily  examined  as  far  down  as  Fort  Kissim- 
mee, a  few  miles  below  the  boundary  line  of  Polk  and  Brevard  counties. 

A  ra}>id  reconnaissance  only  could  be  made  of  the  Caloosahatchie, 
from  its  mouth  to  its  headwaters  in  Lake  Hikpochee,  a  few  miles  west 
of  Okeechobee  Lake. 

Hikpochee  Lake  is  undoubtedly  fed  from  Okeechobee,  but  an  uncom- 
monly dense  growth  of  very  tall  saw-grass  has  repeatedly  foiled  the  at- 
tempts of  parties  to  pass  through.  It  also  hapx)ened  that  the  examining 
party  had  to  be  recalle<l  just  at  that  juncture  because  the  funds  were 
nearly  exhausted. 

The  total  length  of  the  Caloosahatchie  is  estimated  at  about  65  niles. 
Ko  levels  could  be  taken  on  this  examination.  From  the  report  made 
to  Capt.  A.  N.  Damrell,  United  States  Engineers,  by  Mr.  J.  L.  Meigs, 
who  examined  the  river,  and  ran  a  line  of  levels  from  Lake  Hikpochee 
to  low-water  at  Fort  Myers  (see  Annual  Report  of  the  Chief  of  Engi- 
neers, 1879),  it  appears  that  the  aggregate  fall  in  that  distance  was 
21.94  feet.  He  could  not  penetrate  the  Okeechobee  Lake,  but  assumed 
it  to  be  on  the  same  level  with  Lake  Hikpochee.  It  is  said  that  a  re- 
cent leveling  operation  executed  by  a  private  company  has  shown 
Okeechobee  Lake  to  be  about  2^  feet  higher  than  Lake  Hikpochee,  a 
diff'erence  of  level  that  seems  to  be  rather  excessive. 

At  times  of  flood  large  volumes  of  water  pour  through  the  belt  of 
saw-grass  from  Okeechobee  Lake  to  Lake  Hikx>ochee  and  down  the  Ca- 
loosahatchie to  the  Gulf.  At  such  times  the  river  is  subject  to  excessive 
and  long-continued  overflows,  and  many  settlements,  especially  between 
Fort  Meyers  and  Fort  Thompson,  have  been  abandoned  for  that  reason. 

From  Lake  Hikpochee  down,  the  river  was  found  to  flow  in  many 
channels  through  tall  saw-grass  and  other  aquatic  plants  to  Lake  Flirt, 
a  large  expanse  of  water  filled  with  lilies  and  grass,  and  with  several- 
channels  through  it.  From  that  ])lace  the  river  is  clearer,  gradually 
increasing  in  width  from  100  feet  upward. . 

The  Caloosahatchie  assumes  the  charactei*  of  an  estuary  of  the  Gulf 
some  miles  above  Fort  Myers, 

As  a  preliminary  improvement  of  the  river,  the  removal  of  numerous 
snags  and  leaning  trees  below  Fort  Thompson,  and  of  a  few  shoals,  not- 
ably Beautiful  Island  Shoal,  would  doubtless  be  necessary.  But  a  more 
comprehensive  regulation  of  its  course  would  consist  in  cutting  a  wide 
and  deep  channel  through  the  saw-grass  marsh  between  Lakes  Hikpo- 
chee and  Okeechobee,  and  extending  it  to  and  below  Lake  Flirt,  as 
well  as  deepening  and  otherwise  regulating  the  course  of  the  river  lower 
down  to  accommodate  an  increased  flow  of  water. 

It  was  not  thought  expedient  to  prepare  an  estimate  of  the  probable 
cost  of  a  i)ermanent  and  thorough  improvement  of  the  Calooshatchie, 
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inasiDQch  as  a  regular  survey  of  the  river  should  be  made  first,  and  the 
Tvliole  question  requires  further  study.  In  its  improved  condition  the 
river  would  act  at  all  seasons  of  the  year  as  the  great  channel  of  drain- 
age of  Okeechobee  Lake.  At  the  same  time  its  depth,  area  of  cross- 
sectiou,  and  slope  should  be  so  managed  as  to  keep  the  river  within  its 
banks,  prevent  the  recurrence  of  disastrous  overflows,  and  render  the 
rich  and  productive  lands  adjoining  the  banks  attractive  to  settlers. 

It  may  not  be  impossible  to  establish  a  steamboat  route  without  locks 
from  the  Saint  John's  River  to  Charlotte  Barbor,  but  not  by  way  of  Toho- 
]H)keliga  Lake.    The  easterly  section  should  be  placed  farther  south. 

From  the  information  obtained  by  Assistants  Williamson  and  Le 
Baron,  a  canal  without  locks  can  possibly  be  cut  from  the  headwaters 
of  the  Saint  John's  Kiver,  south  of  Lake  Washington,  to  the  northern 
end  of  Okeechobee  Lake. 

The  length  of  the  cut  would  be  about  48  miles,  three-fourths  of  which 
would  be  through  morasses  so  boggy  that  the  surveyors  of  the  United 
States  Laud  Office  have  been  unable  to  penetrate  them  to  subdivide 
them,  pronouncing  them  impassable. 

Either  Taylor's  or  Cow  Creek,  both  tributaries  of  Okeechobee  Lake, 
might  be  improved  and  form  the  southern  portion  of  the  eastern  section. 

Nearly'  the  whole  tract  of  land  to  be  traversed  by  such  a  cut  is  said 
to  be  usually  covered  with  from  two  to  four  feet  of  water  during  the 
rainy  season  ;  from  which  it  may  be  concluded  that  the  land  is  gener- 
ally "low  and  level. 

The  difterence  of  elevation  between  the  two  terminal  points  of  this 
section  "is  not  known;  it  is  believed  to  be  small.  According  to  the 
levels  taken  at  the  recent  survey,  Lake  Winder  is  18.74  feet  al)ove  high- 
water  at  Charlotte  Harbor,  where  the  mean  rise  and  fall  of  tides  is  1.7 
feet.  Assistant  Meigs,  duriiig  his  examination  of  the  Caloosahatcliie, 
found  Lake  Hikpochee  21.94  feet  above  low-water  at  Fort  M^'ers.  As- 
suming the  same  amount  of  rise  and  fall  of  tides  to  exist  at  the  mouth 
of  Peace  Creek  as  at  Fort  Myers,  and  that  Lake  HikjK)chee  is  on  the 
same  level  with  Okeechobee  Lake,  the  water  surface  of  the  latter  is 
20.24  feet  above  high-water  of  Charlotte  Harbor,  and  1.5  feet  above  that 
of  Lake  Winder. 

Some  idea  may  be  formed  of  the  probable  elevation  of  Lake  Wash- 
ington and  of  the  headwaters  of  the  Saint  John's  Biver  by  referring  to 
the  survey  of  a  canal  route  from  the  Saint  John's  Kiver  to  Espiritu 
Santa  Bay  (Tampa  Bay),  made  by  Lieut.  L.  M.  Smith,  United  States 
Topographical  Engineers.  Extracts  of  his  report  dated  May  1, 1855, 
are  reprinted  in  the  Annual  Report  of  the  Chief  of  Engineers,  1876.  The 
eastern  terminal  point  of  the  route  recommended  by  Lieutenant  Smith 
was  located  at  the  entrance  of  the  Weekivah  into  the  Saint  John's 
Biver,  about  4  miles  bfelow  Lake  Monroe ;  the  western  end  at  the  mouth 
of  Hillsboix)'  Biver,  at  the  north  end  of  Hillsboro'  Bay,  a  branch  of 
Tampa  Bay.  He  reports  the  water-level  of  the  Saint  John's  Biver  at 
the  point  indicated  to  be  12  feet  above  low-water  of  Tampa  Bay,  where 
the  mean  rise  and  fall  of  tides  is  1.4  feet,  according  to  the  Coast  Survey 
chart  of  1876.  At  the  mouth  of  the  Weekivah,  Saint  John's  River  is, 
therefore,  10.6  feet  above  high-water  of  the  Gulf,  the  d^itum  to  which 
the  levels  of  last  year's  survey  have  been  reduced. 

Lake  Winder  is  18.74  feet  above  high- water  of  the  Gulf;  consequently 
thei-e  must  be  a  fall  of  8.14  feet  from  that  lake  to  the  mouth  of  the  Wee- 
kivah, a  distance  by  river  estimated  at  90  miles,  more  or  less.  From 
Lsike  Winder  to  the  headwaters  of  the  Saint  John's  Biver  it  is  about  30 
miles.     If  we  assume  a  similar  slope  of  the  water-surface  of  the  river  on 
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that  reach,  the  headwaters  will  be  about  21.45  feet  above  the  Galf,  or 
1.21  feet  above  Okeechobee  Lake.  They  may  be  somewhat  higher,  bat 
in  a  length  of  cut  of  48  miles  a  fall  of  a  few  feet  will  not  signify.  The 
necessity  of  a  lock  is  not  entirely  excluded,  however,  to  prevents  drain- 
age of  the  swamps  feeding  the  headwaters  of  the  Saint  John's  River  in 
the  direction  of  Okeechobee  Lake,  producing  possibly  a  scarcity  of  water 
in  the  upper  reach  of  that  river. 

The  plan  of  the  through  route  would  therofore  be  simply  as  follows :  A 
cut  from  the  headwaters  of  the  Saint  John's  River  to  Okeechobee  Lake, 
utilizing  either  Taylor's  Creek  or  Cow  Creek,  and  then  through  the  lake 
to  the  Gulf  bj'  way  of  the  Caloosahatchie. 

It  must  be  admitted  that  little  or  nothing  is  known  authentically  of 
the  condition  of  the  Upper  Saint  John's  from  Lake  Winder  to  the  head- 
waters; that  it  would  probably  require  a  considerable  amount  of  work 
in  straightening  its  course  and  in  widening  and  deepening  ita  bed ;  that 
after  enlarging  it  to  suitable  dimensions  we  are  not  assured  that  enough 
water  will  And  its  way  into  it  from  the  adjacent  swamps  to  preserve  it 
at  its  minimum  depth  during  the  dry  season  without  going  to  the  ex- 
pense of  cutting  a  number  of  loDg  lateral  drains  to  convey  to  the  im- 
proved river  the  necessary  water  from  more  distant  parts;  and  that 
the  Dumber  of  lakes  through  which  the  river  naturally  passes  is  increased 
in  regard  to  the  route  suggested,  tapping  the  river  at  its  headwaters, 
every  one  of  which  lakes  will  probably  have  a  bar  at  the  river's  inlet 
requiring  special  works  for  tlieir  improvement.  Tbe  higher  up  on  the 
river  the  initial  point  of  the  water  route  is  taken,  the  more  will  the 
draught  of  vessels  be  reduced  that  can  ascend  to  that  point.  There  is 
a  limit  to  the  amount  of  water  that  can  be  supplied  to  the  improved 
river  from  available  sources.  The  question  may  be  said  to  stand  as  fol- 
lows :  While  a  route  without  locks  is  probably  feasible  when  starting 
from  the  headwaters  of  the  Saint  Johns  or  from  Lake  Washington,  it 
can  be  used  only  by  boats  of  very  light  draught,  while  by  starting  from 
points  lower  down  vessels  of  greater  draught  can  be  accommodated  by 
a  canal  with  locks. 

Another  feasible  line  may  be  found,  running  from  Eissimmee  River 
to  the  Upper  Saint  John's  River,  by  way  of  Lake  Marianna;  consider- 
ing the  Lower  Kissimmee  River  as  a  part  of  the  route  and  retaining 
Okeechobee  Lake  and  the  Caloosahatchie.  Most  probably,  however^ 
such  a  line  would  require  locks,  though,  perhaps,  only  a  few. 

Assistant  Le  Baron  suggests  as  not  improbable  a  steamboat  route 
by  way  of  Trout-eating  Creek  (Tsalapopkahatchie)  from  the  mouth  of 
Peace  Creek  to  the  headwaters  of  Fisheatiug  Creek  (Tlathahopka- 
hatchie),  a  tributary  of  Okeechobee  Lake;  thence  through  some  inter- 
mediate lake  to  Great  Istokpoga  Lake  and  to  Kissimmee  River,  and 
thence  to  the  headwaters  of  the  Saint  John's  Rivei*.  Nothing  whatever 
is  known  as  to  the  possibilities  of  this  route ;  the  chances  are  that  locks 
are  necessary  as  well  as  considerable  excavation. 

It  is  thought  that  if  a  route  from  the  Saint  John's  River  to  Charlotte 
Harbor  be  established,  it  should  not  only  accommodate  through  traffic, 
but  should  also  promote  the  development  of  a  wide  strip  of  land  adjoining 
its  bank,  to  secure  transportation  of  produce  and  merchandise  from  and 
to  intermediate  points  on  the  line.  For  that  purpose,  it  seems,  the 
route  should  serve  as  a  means  of  preventing  destructive  overflows  dur- 
ing the  rainy  season,  so  that  settlers  may  not  have  their  cultivateii  lands 
desolated  by  floods.  An  open  cut  of  sufficient  dimensions,  without 
locks,  and  with  an  adequate  slope  of  its  water-surface,  will  most  securely 
draw  off  the  flood  waters ;  but  there  will  be  more  or  less  uncertainty 
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about  the  navigability  of  the  canal  in  dry  weather.  A  canal  with  locks 
can  be  relied  on,  if  properly  located,  to  have  a  sufficiency  of  water  dar- 
ing the  dry  months.  In  proportion,  however,  as  its  level  reaches  be- 
tween the  locks  operate  to  prevent  a  rapid  draining  off  of  the  surplus 
water  in  the  rainy  season  the  settled  districts  along  its  banks  would  be 
threatened  by  inundation.  In  such  cases  the  lock-gates  might  be 
opened  tx>  let  the  superabundant  flood  water  escape ;  but  the  operation 
would  require  careful  management  to  prevent  the  loss  of  storage  water 
needed  during  the  dry  season.  These  antagonistic  relations  make  the 
problem  sufficiently  complicated. 

APPROXIMATE  ESTIMATE  OF  THE  COST  OF  A  STEAMBOAT  BOUTB  WITH 
LOCKS  FROM  THE  SAINT  JOHN'S  RIVER  TO  PEACE  CREEK  OR  CHAR- 
LOTTE HARBOR,  BY  WAY  OF  TOHOPOKELIGA  LAKE. 

The  canal  is  supposed  to  have  a  width  of  40  feet  at  the  bottom  and 
5  feet  depth  of  water,  as  already  indicated.  The  locks  to  be  25  feet 
wide  with  125  feet  useful  length  and  an  average  lift  of  8  feet. 

The  estimate  is  necessarily  only  a  rough  approximation,  since  the 
Saint  John's  il^iver,  which  has  to  be  improved  from  Lake  George  to 
Lake  Winder,  a  distance  of  70  miles,  was  only  superficially  examined, 
and  Peace  Creek  has  not  yet  been  regularly  surveyed;  moreover,  only 
a  small  part  of  the  canal  sections  of  the  route  upon  which  the  estimates 
are  based  is  assumed  to  be  located  exactly  upon  any  one  of  the  lines 
run,  varying  more  or  less  therefore,  and  not  always  in  the  interests  of 
diminished  cost. 

The  Saint  John's  Eiver,  which  from  Lake  George  to  Lake  Winder  is 
used  as  an  easterly  approach  to  the  canal,  is  very  crooked  in  many 
places,  but  otherwise  generally  well  suited  to  such  boats  as  will  be  able 
to  pass  through  the  canal.  From  the  similarity  of  this  reach  of  the 
river  to  that  from  Lake  Monroe  to  Lake  George,  examined  and  partially 
surveyed  under  my  direction  in  March,  1879,  it  is  estimated  that  it  can 
be  straightened  andotherwiseimproved,  wherever  improvement  is  neces- 
sary, for  the  sum  of  $120,000. 

For  convenience  of  description  the  route  westward  from  Saint  John's 
Biver  will  be  divided  into  three  sections,  namely,  an  eastern  section,  a 
eentral  section,  and  a  western  section. 

1.  EASTERN  SECTION. 

It  has  been  considered  expedient  not  to  depend  on  Tohopokeliga  Lake 
at  all  for  water  supply,  but  leave  it  as  a  reservoir  for  feeding  the  im- 
proved Kissimmee  Eiver. 

Little  Tohopokeliga  Lake,  Lake  Isabel,  and  Alligator  Lake,  all  of  them 
nearly  of  the  same  elevation — about  53  feet  above  Lake  Winder — with 
the  cuts  connecting  them,  constitute  the  summit  level  of  the  section. 
Probably  the  lake  in  Jug  Creek  Bay  may  also  form  a  part  of  this  level; 
its  elevation  was  not  taken,  but  there  are  indications  that  it  is  nearly 
the  same  height  as  Alligator  Lake. 

The  spacious  lake  north  of  Alligator  Lake  and  several  ponds  in  the 
vicinity  would  form  part  of  the  system  as  auxiliary  reservoirs. 

These  various  lakes  have  an  aggregate  area  of  water  surface  of  about 
32  square  miles.  They  will,  with  the  surrounding  swamps,  amply  pro- 
vide the  required  amount  of  water. 

In  the  estimate  it  is  assumed  that  the  chain  of  lakes,  from  the  lake  in 
Jug  Greek  Bay  to  Little  Tohopokeliga  Lake,  are  connected  by  open 
<3ut8.    From  Jug  Creek  Bay  to  Lake  Winder,  a  distance  of  15.7  miles 
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by  canal,  seven  locks  will  be  needed.     From  Little  Tohopokeliga  to 
Tohopokeliga  Lake  the  distance  ivS  4  miles,  and  one  lock  is  requiml. 

The  aggregate  length  of  the  eastern  section  is  estimated  at  34  miles, 
to  wit: 

Miles. 

By  canal  proper 19.  7 

By  open  cuts 6.  ll 

By  lakes S.G 

34.0 

Feeders  from  auxiliary  reservoirs  mjij^  have  an  aggregate  length  of  5 
miles ;  they  are  to  be  of  ample  width,  say  30  feet  at  bottom,  and  will 
average  about  10  feet  in  depth  of  cut 

The  depth  of  cut  of  the  canal  will  average  llj  feet ;  the  maximum 
depth  is  about  18  feet,  except  in  one  place,  where  it  will  be  about  25 
feet. 

The  aggregate  amount  of  excavation  for  canal  and  feeders  is  com- 
puted at  4,500,000  cubic  yards.  It  will  probably  be  generally  easy 
digging,  but  as  in  the  deeper  cuts  more  resisting  strata  may  be  met 
with,  about  1,000,000  cubic  yards  are  estimated  to  cost  50  cents  a  yard, 
and  the  balance  25  cents. 

Excavation  and  embankm^-nt : 

3,500,000  cubic  yards,  at  25  cents $875,000 

1,000,000  cubic  yards,  at  50  cents 500,000 

Clearing  and  grubbing  26  miles  of  canal,  at  $1,000 26, 000 

Clearing  and  grubbing  5  miles  of  feeders,  at  $500 2, 500 

8  lift  locks,  at  $30,000 240,00(» 

Waste  weirs  and  gates  for  feeders 12, 000 

AVorks  at  tlie  lakes  at  the  end  of  line 35, 000 

Cost  of  eastern  section 1, 690, 500 

2.  CENTRAL   SECTION. 

This  section  is  considered  to  extend  from  the  northern  end  of  Tohop- 
okeliga Lake,  by  way  of  Kissimmee  River,  to  the  mouth  of  Tiger  Creek, 
on  Kissimmee  Lake. 

By  this  route  Tohopokeliga  Lake  and  the  most  northerly  part  of  Kis- 
simmee Lake,  as  well  as  the  intermediate  lakes,  are  utilized. 

The  total  length  of  the  section  is  about  36  J  miles,  of  which  an  aggre- 
gate lengtli  of  16  miles  is  river,  while  20 J  miles  of  the  line  passes  through 
lakes. 

The  lakes  are  believed  to  possess  suflBcient  depth  for  vessels  that 
would  use  the  canal.  The  river,  although  generally  deep  enough,  re- 
quires considerable  widening  and  straightening  at  many  places.  Bars 
may  also  form  at  the  entrances  of  the  improved  river  into  the  several 
lakes,  requiring  special  works  at  these  points. 

The  work  to  be  done  on  this  section  will  consist  chiefly  in  dredging 
and  in  improving  the  entrances  into  the  lakes. 

300,000  cubic  yards  dredging,  at  20  cents $60,000 

Improving  three  lake  entrances,  at  $15,000 45, 000 

Grubbing,  &c 10,000 

Cost  of  central  section 115,000 

3.  WESTEBN  SECTION. 

This  section  is  divided  into  two  parts  or  divisions. 
The  first  division  extends  from  Kissimmee  Lake  to  Peace  Gr^ek ;  the 
second  division  comprises  Peace  Creek  itself. 
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Firnt  divimon  oftcestern  section. 

It  is  not  deemed  advisable  to  include  Crooked  Lake  and  Lake  Buftum 
directly  in  the  line  of  canal,  owing  to  their  great  elevation  above  Kis- 
sinimee  Lake,  necessitating  a  greater  number  of  locks.  Moreover,  they 
are  not  expected,  from  their  high  position,  to  command  a  large  area  of 
swamps  and  marshes,  and  they  could  not  be  relied  on  to  furnish  enough 
water  lor  the  summit-level  of  the  canal. 

For  this  reason  Lake  Lockapopka  is  selected  as  the  summit  lake,  but 
it  would  be  connected  with  Crooked  Lake  to  render  the  latter  available 
as  a  supply  basin. 

Bastward  the  line  of  canal  would  run  from  Lockapopka  through 
Reedy  Lake,  Lake  Walk-inthe,- Water,  and  Tiger  Lake  to  Kissimmee 
Lake.  Seven  locks  would  be  required  on  this  line,  four  of  them  on  the 
short  reach  from  Lake  Lockapopka  to  Eeedy  Lake,  which  is  32.25  feet 
below  the  first-named  lake ;  two  locks  between  Reedy  Lake  and  Lake 
Walk  in- the- Water  (difference  of  level  16,44  feet) ;  and  one  lock  between 
the  latter  lake  and  Tiger  Lake,  with  a  fall  of  8.5  feet.  From  Tiger  Lake  to 
Kissimmee  Lake  there  is  a  fall  of  about  seven-tenths  of  a  foot  in  a  dis- 
tance of  2  miles.  The  work  would  here  consist  in  improving  Tiger 
Creek,  which  connects  the  two  lakes.  Lake  Rosalie,  which  is  somewhat 
higher  than  Tiger  Lake,  will  be  used  as  a  feeding  reservoir  to  the  latter 
lake. 

Westward  of  Lake  Lockapopka  a  cut  is  proposed  to  connect  the  lake 
with  Bowlegs  Creek,  at  a  point  some  5  or  6  miles  below  its  head,  or  the 
south  end  of  Lake  Buffum.  The  point  would  be  selected  with  a  view  of 
having  but  little  slope  in  the  water  surface  of  the  proposed  cut — less 
than  a  foot  in  length  of  about  7  miles.  To  control  the  water  supply 
in  the  cut  a  lock  will  be  placed  at  the  upper  end,  near  the  lake. 

From  the  point  Just  indicated  it  is  proposed  to  follow  Bowlegs  Creek 
down  to  its  debouche  into  Pea<M5  Creek,  a  length  of  about  lOJ  miles, 
with  a  fall  of  about  43  feet. 

Bowlegs  Creek  is  a  narrow  stream,  not  above  30  feet  in  width,  with 
about  18  inches  of  water  during  the  dry  season,  increasing  to  from  3  to 
5  feet  near  its  mouth.  The  creek  requires  widening  and  deepening,  and, 
at  some  places,  straightening.  A  better  supply  of  water  will  be  secured 
by  the  cut  connecting  the  creek  with  Lake  Lockapopka,  and  by  trans- 
forming its  upper  reach  into  a  feeder  from  Lake  Buffum.  But  in  addi-  * 
tion  to  this  the  creek  must  be  canalized,  else  its  great  slope  would  pre- 
vent the  formation  of  suitable  depths  and  widths. 

Ten  locks  and  dams  are  estimated  to  l>e  required  in  Bowlegs  Creek. 
As  there  is  an  abundance  of  good  pine  timber  close  by,  it  is  proposed 
to  build  crib  dams,  and  use  timber  extensively  in  constructing  the  locks* 
A  substantial  lock  will  be  placed  at  the  juncture  with  Peace  Creek, 

The  length  of  the  first  division  would  be  about  38J  miles,  of  which 
there  would  be  16J  miles  by  canal,  12  miles  by  lakes,  and  lOJ  miles  by 
canalized  creek. 

With  the  disposition  here  described  we  may  be  assured  of  an  ample 
water  supply.  But  in  order  to  reach  Peace  Creek  we  cannot  avoid 
crossing  the  Florida  Ridge,  between  Lake  Lockapopka  and  Bowlegs 
Creek. 

The  average  depth  of  cut  between  these  points,  on  a  length  of  7  miles^ 
will  be  27  feet,  with  a  maximum  depth' of  about  40  feet. 
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COST  OF  FIRST  DIVISION,   WESTERN  SECTION. 

a.  East  of  Lake  Lockapopka: 

3,8&0,000  cubic  yards  excavation  for  canal,  at  25  cents $962. 500 

900,000  cubic  yards  excavation  for  caual,  at50  cents 450, 000 

150,000  cubic  yards  excavation  for  feeders,  at  20  cents 30, 000 

60,000  cubic  yards  excavation  for  feeders,  at  40  ceuts 24, 000 

Grubbing  and  clearing  161  miles  canal,  at  $1,000 16, 500 

Grubbing  and  clearing  2^  miles  feeders,  at  $500 1, 250 

Waste  weirs,  gates  for  feeders,  &c 10, 000 

8  locks,  at  $30,000 240.000 

Works  at  Kissimmee  Lake 20,000 

1,754,250 


h.  West  of  Lake  Lockapopka: 

100,000  cubic  yards  excavation  or  dredging,  ai  20  cents $20, 000 

20,000  cnbic  yards  embankment  (borrowed),  at  40  cents 8, 000 

10  locks  and  dams,  at  $16,000 160,000 

1  look  at  junction.  Peace  Creek 30, 000 

218,000 


Total  first  division,  western  section 1,972,250 

Second  division  of  western  section. 

The  total  length  of  Peace  Creek,  from  Fort  Meade  to  Charlotte  Har- 
bor, is  about  100  miles,  but  the  distance  is  only  55  miles  in  a  straight 
line. 

The  river  is  therefore  very  tortuous,  especially  in  its  upper  reaches. 
During  the  dry  season  it  is  too  shallow  at  many  places  for  any  kind  of 
navigation.  !ffhe  bottom  of  the  bed  is  generally  sand  and  mud;  bafc 
sticky  clay  and  rock  are  also  found. 

The  information  gained  by  the  boat  survey  of  last  year  will  scarcely 
suffice  as  the  basis  of  a  reliable  project  for  improving  Peace  Creek  to 
such  extent  as  to  render  it  navigable  all  the  year  round  for  steamboats 
drawing  from  3  to  4  feet  of  water. 

While  it  is  thought  that  the  following-named  works  of  improvement 
may  be  required,  the  estimate  should  1^  regarded  as  a  very  crude  ap- 
proximation only,  subject  doubtless  to  material  modifications,  when  a 
thorough  examination  shall  have  been  made. 

COST  OF  SECOND  DIVISJOX. 

straightening  Peace  Creek |100,00O 

Removing  3,500  snagB,  at  $10 35,000 

Removing  4,000  leani ng  trees,  at  |2 8, 000 

Removing  sand  shoals,  300,000  cubic  yards,  at  30  cents 90, 000 

Removing  soft  rock  shoals,  150,000  cnbic  yards,  at  60  cents 90, 000 

15  locks  and  dams,  at  $5^0,000 300,000 

Total  second  division,  western  section €23. 000 

The  total  estimated  cost,  therefore,  of  building  a  canal  with  locks,  oa 
the  line  indicated,  giving  a  navigable  depth  of  5  feet,  including  25  per 
centum  for  contingent  expenses  and  $12,000  for  additional  surveys,  is 
$5,662,812,  or  in  round  numbers,  $5,700,000,  to  wit : 

Improving  Saint  John's  River $120, 000 

Eastern  section  of  steamboat  ronte 1, 690, 500 

Central  section  of  steamboat  route 1 15,  OOO 

Western  section  of  steamboat  route 2, 595, 250 

25  per  cent,  for  contingencies .- 1, 130, 062 

Additional  surveys 12, 000 

Total 5,662,812 
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No  estimate  is  submitted  for  the  alternative  project,  referred  to  in 
this  report,  which  consists  Id  retaining  the  eastern  section  above  de- 
scribed, and  continuing  the  central  section  by  the  Kissimmee  Biver  to 
Okeechobee  Lake,  and  through  that  lake  by  way  of  the  Caloosahat<^hie 
to  the  Gulf. 

All  that  is  known  of  Kissimmee  Eiver  is  that  it  can  be  uavigated  by 
steamboats  of  very  light  draught,  and  that  it  is  extremely  tortuous, 
£^nd  that  during  the  rainy  season  its  banks  are  overflowed,  inundating 
immense  tracts  of  adjacent  land.  Okeechobee  Lake  in  its  present  con- 
dition would  undoubtedly  be  navigable  for  boats  drawing  from  3  to  4 
feet  of  water.  It  is  vaguely  reported, on  unknown  authority,  that  its 
depth  nowhere  exceeds  12  to  14  feet.  The  lake  has  really  never  been 
surveyed — a  circumstance  i)artly  due  to  its  remoteness  from  the  lines  of 
commerce,  and  partly  to  the  inaccessibility  of  its  shores. 

Attempts,  to  be  briefly  referred  to  further  on,  are  now  being  made  to 
drain  this  lake,  or  to  lower  very  considerably  the  level  of  its  water  sur- 
race.  Such  an  oi>eration,  when  accomplished,  would  materially  affect 
any  project  for  constructing  a  steamboat  route  iu  that  direction  that 
could  now  be  made. 

As  to  the  Caloosahatchie,  it  has  been  already  stated  in  this  report 
that  a  well  digested  plan  for  its  thorough  and  permanent  improvement 
cannot  be  formed  before  it  has  been  regularly  surveyed. 

All  that  may  now  be  said  in  regard  to  this  route,  by  way  of  Okeecho- 
bee Lake,  is  that  it  can  probably  be  established  at  less  cost  than  that 
by  way  of  Peace  Creek. 

On  the  other  hand,  there  can  be  no  doubt  that  the  approach  from  the 
Gulf  to  the  mouth  of  Peace  Creek,  through  Boca  Grande  and  Charlotte 
Harbor,  the  route  evidently  contemplated  in  the  act  under  which  the 
recent  examination  was  made,  is  much  more  direct  and  affords  better 
water  than  the  circuitous  approach  to  the  mouth  of  the  Caloosahatchie 
by  way  of  Boca  Grande,  Pine  Island  Sound,  and  San  Carlos  Bay,  which 
would  naturally  form  a  part  of  the  alternative  line  above  described. 

There  can  be  no  doubt  that  a  navigable  route  from  the  Saint  John's 
Biver  to  Charlotte  Harbor  would  form  a  prominent  and  important  fea- 
ture in  any  scheme  contemplating  the  development  of  Southern  Florida. 
It  is  known  that  tropical  and  semi-tropical  products  and  fruits  and  market- 
able vegetables  of  many  kinds,  and  of  excellent  quality,  can  be  raised  here 
at  a  profit  in  abundance,  and  that  extensive  and  valuable  timber  land 
existB  iu  this  region.  Large  tracts  of  very  rich  and  productive  soil  would 
be  rendered  accessible  to  settlers  by  a  suitable  water-route,  and  vast 
areas  of  perhaps  not  less  valuable  land  would  doubtless  be  reclaimed 
by  the  construction  of  a  canal. 

Much  activity  has  of  late  years  been  shown  in  the  development  of  the 
railroad  system  in  Florida,  with  an  evident  tendency  of  extending  it 
southward.  The  South  Florida  Railroad,  from  Sanford  on  Lake  Monroe 
to  Orlando,  has  lately  been  extended  to  Kissimmee  City,  at  the  north 
end  of  Tohopokeliga  Lake.  A  south  branch  of  the  Atlantic,  Gulf  and 
West  India  Transit  Bailroad  now  reaches  Ocala  and  is  designed  to  con- 
nect with  Tampa  Bay. 

Several  lines  of  railroad  are  projected  to  run  southward,  notablj^  one 
line  proposed  to  run  all  along  the  eastern  coast  of  Florida  as  far  south 
SLS  Saint  Lucie  at  Indian  Biver  Inlet,  and  several  lines  are  designed  to 
reach  Charlotte  Harbor ;  other  lines  are  to  be  constructed  for  transit 
across  the  State  from  east  to  west. 

A  company  has  lately  been  chartered  by  special  act  of  the  legislature 
•f  the  State  of  Florida  for  the  purpose  of  purchasing  and  improving 
77  E 
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certain  tracts  of  land  in  Florida,  the  building  of  canals  and  other  lines 
of  transportation,  and  for  other  business.  It  has  a  concession  for  the 
reclamation  of  all  the  laud  lying  south  of  townships  twenty-foor  and 
east  of  Pea<5e  Creek.  This  vast  tract  of  land  embraces  all  the  territory 
covered  by  the  recent  survey,  except  Peace  Greek  and  the  Lower  Caloo- 
sahatchie. 

The  company  proposes  to  open  channels  from  Okeechobee  Lake  to  the 
Saint  Lucie  Kiver  on  the  east  and  to  the  tlaloosahatchie  on  the  west,  not 
only  for  the  purpose  of  permanently  lowering  the  water  level  of  the  lake 
and  reclaiming  a  large  area  of  land  thereby,  but  also  to  secure  means  of 
transportation  for  the  products  of  the  Kissimmee  Valley  and  the  sur- 
rounding country.  They  have  likewise,  it  is  claimed,  acquired  the  fran- 
chise for  constructing  canals  for  navigation,  connecting  the  Saint  John's 
Eiver  near  its  mouth,  by  way  of  Pablo  Creek,  with  all  the  rivers,  lakes, 
and  lagoons  situated  on  and  parallel  to  the  east  coast  of  Florida,  as  far 
south  as  Lake  Worth. 

From  information  lately  obtained  they  have  been  for  some  time 
dredging  in  the  Caloosahatchie,  and  havealmost  reached  Lake  Hikpo- 
chee.  A  powerful  steam  dredge  is  said  to  have  been  built  on  Tohopo- 
keliga  Lake  to  open  cuts  down  to  Kissimmee  Lake,  and  another  cut  to 
connect  Tohopokeliga  Lake  with  Little  Tohopokeliga  Lake,  expecting 
thereby  to  reclaim  many  thousands  of  acres  of  swamp-land  for  agricul- 
tural uses. 

I  view  of  this  private  enterprise,  which  may  be  followed  by  others, 
it  might  perhaps  be  well  to  await  the  development  of  these  schemes,  be- 
fore the  general  government  takes  further  steps  in  regard  to  the  estab- 
lishment of  a  steamboat  route  across  Southern  Florida. 

If  it  should  be  desired  by  Congress  that  further  investigations  be 
made  with  a  view  of  more  definitely  settling  the  questions  of  the  feasi- 
bility and  cost  of  such  a  route,  it  is  recommended  that  the  following 
lines  should  be  regularly  surveyed : 

1.  A  through  line  from  Lake  Poinset  to  the  headwaters  of  the  Saint 
John's  River ;  thence  to  Taylor's  Creek,  or  Cow  Creek,  through  Okee- 
chobee Lake,  and  down  the  Caloosahatchie  to  its  mouth. 

2.  A  check  line  from  a  convenient  point  of  the  first  line  to  the  Atlan- 
tic Ocean. 

3.  A  line  from  Lake  Washington  via  Lake  Marianna  to  Kissimmee 
Lake,  down  Kissimmee  River  to  a  point  about  50  miles  below  Fort 
Kissimmee,  thence  across  to  Istokpoga  Lake  to  the  head  of  Fisheating 
Creek,  and  to  the  mouth  of  Peace  Creek  via  Trouteating  Creek. 

The  cost  of  these  operations,  including  a  number  of  borings  and  dig- 
gings and  miscellaneous  examinations,  is  estimated  at  $25,0()(K 

It  may  be  remarked  that  it  will  be  much  less  diflicult  to  find  a  suitable 
line  with  a  limited  number  of  locks  than  one  without  any  locks;  and  that 
a  few  locks  cannot  be  considered  as  causing  a  serious  obstruction  to 
navigation  by  delay,  on  a  canal  that  may  have  a  length  of  from  150  to 
200  miles. 

The  northern  part  of  the  route  surveyed  is  located  in  the  collection 
district  of  Jacksonville,  Fla.,  the  southern  part  in  the  collection  district 
of  Key  West,  Fla.  Statistics  furnished  by  the  collectors  at  these  ports 
are  given  in  Assistant  Williamson's  report. 

Besides  a  general  map  showing  the  lines  surveyed  or  examined,  and 
proposed  to  be  surveyed  if  an  appropriation  should  be  made  for  (hat 
purpose,  special  sheets  are  forwarded  showing  plans  and  hmgitudinal 
sections  of  the  lines  run  east  of  Tohopokeliga  Lake,  and  immediately 
west  of  Kissimmee  Lake,  and  referred  to  in  this  report,  showing  the 
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impracticability  of  a  water  route  without  locks  in  that  section  of  the 
country. 

The  following  papers  are  transmitted  herewith  : 

1.  Report  of  Assistant  W.  G.  Williamson. 

2.  General  map  showing  lines  examined. 

3.  Map  and  profile  of  survey  from  Lake  Winder  to  Tohopokeliga  Lake. 

4.  Map  and  profile  of  survey  from  Kissimmee  Lake  to  Peace  Creek. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMOBE, 

Lieutenant- Colonel  of  Engineers, 

Bvt.  Maj.  Gen.,  U.  8.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  8,  A. 


REPORT  OF  MR.   W.   G.  WILLIAM80X,   ASSISTANT  ENGINEER. 

Richmond,  Va.,  Aprily  1882. 

General:  I  have  the  honor  to  submit  the  following  report  of  the  survey  *'for  the 
openins  of  steamboat  communication  from  Saint  John's  River,  Florida,  by  way  of 
Tohopokeliga  Lake  to  Charlotte  Harbor  or  Peace  Creek." 

Mr.  George  Daubeney,  who  had  been  selected  to  conduct  the  survey,  having  lost  his 
father,  resigned,  and  by  your  order  I  relieve<l  him  on  the  19th  of  March,  1681,  at 
Orlando,  Fla.  He  then  turned  over  to  me  his  instructions,  and  the  two  fiela  parties, 
with  their  equipments."  % 

The  first  party,  under  Mr.  John  Gartland,  had  been  in  the  field  some  time  (I  think 
aboat  twenty-eight  days).  The  other  party,  under  Mr.  J.  Fras.  Le  Baron,  was  on  its 
way  to  Lockapopka,  the  point  at  which  the  survey  intrusted  to  it  was  to  commence. 

The  first  party  had  finished  a  line  from  AUigator  Lake  to  Lake  Winder,  and  also 
lines  connecting  Alligator  Lake  with  Lakes  Isabel,  Little  Tohopokeligra,  and  Toho- 
pokeliga, and  was  engafi^ed  running  a  line  of  levels  from  Tohopokeliga  Lake  to  Lake 
Kissimmee  below  Fort  Gardner.  After  reaching,  the  Kissimmee  this  party  waste  con- 
tinue its  line  to  the  mouth  of  Tiger  Creek,  thence  by  a  chain  of  lakes  and  creeks  to 
Peace  Creek  at  or  near  Fort  Meade. 

Ihe  line  to  be  run  by  the  second  party,  as  directed  by  Mr.  Daubeney,  was  to  com- 
mence at  Lockapopka,  and  run  by  a  chain  of  lakes  to  the  head  of  Big  Charleypopka 
Creek ;  thence,  via  the  latter  creek,  to  Peace  Creek.  The  same  party  was  also  di- 
rected to  examine  Peace  Creek  to  its  entrance  into  Charlotte  Harbor.  Both  parties 
were  allowed  to  continue  their  lines  until  I  could  overtake  them,  and  examine  the 
<-ountry  with  a  view  to  ascertaining  whether  any  changes  in  Mr.  Daubeney's  order 
were  necessary. 

As  soon  as  I  learned  from  Mr.  Daubeney  his  ideas,  and  acquired  the  information  he 
had  obtained,  I  made  arrangements  to  go  down  the  Kissimmee  River  in  a  boat. 

Starting  at  the  head  of  Tohopokeliga  Lake,  I  left  Orlando  on  the  25th  of  March, 
and,  taking  a  small  boat,  with  three  men,  I  examined  the  Tohopokeliga  Lake,  the 
Kisfliimmee  River  connecting  it  with  Little  Cypress  Lake,  the  Little  Cypress,  and  the 
Kissimmee  River  connecting  the  latter  with  Lake  Cypress,  or  Hatcbinneeha.  I  then 
tfxaniined  Hatcbinneeha  and  the  Kissimmee  River  below  it  as  far  as  Fort  Gardner. 
At  Fort  Gardner  I  joined  Mr.  Gartland's  party,  spent  a  few  days  with  him,  and  then 
went  to  look  up  Mr.  Le  Baron's  party.  After  giving  both  parties  instructions,  I  re- 
turned to  Orlando  for  the  purpose  of  mailing  my  pay-rolls  and  getting  funds  to  pay 
the  parties  for  the  month  of  March. 

Returning  to  Fort  Gardner,  I  continued  ray  examination  of  the  Kissimmee  River 
and  the  Kissimmee  Lake  as  far  as  Fort  Kissimmee,  where  the  road  from  Fort'  Meade 
to  Fort  Drum  crosses  the  river.  I  was  obligo<l  to  stop  my  reconnaissance  here,  as  both 
parties  needed  money,  and  the  meu  were  becoming  dissatisfied.  There  was  no  way  of 
communicating  with  the  parties,  except  by  traveling  in  carts  or  on  horseback,  and 
this  necessitated  two  or  three  weeks'  travel. 

I  directed  Mr.  Gartland  to  continue  his  line  from  the  mouth  of  Tiger  Creek,  via 
Tiger  Lake,  We-shy-a-kapa-oha-kou-kou-hee,  Lake  Buffum,  and  Bow-legs  Creek,  to 
Peace  Creek,  about  2^  miles  below  Fort  Meade,  as  I  found  a  direct  line  from  Lake 
Buffnm  to  Fort  Meade  would  pass  over  high  sand-hills,  and  be  entirely  impracticable. 
I  changed  Mr.  Le  Baron's  orders  so  as  to  dispense  with  lines  connecting  Istokpoga 
Lake,  and  a  chain  of  small  lakes  northwest  of  it,  with  the  Big  Charleypopka  Creek. 
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Mr.  Gartland  was  directed  to  connect  his  levels  with  those  of  Mr.  Le  Baron,  at  Lock- 
apopka. 

As  soon  as  Mr.  Gartland  finished  his  line,  and  ran  the  levels  from  the  month  of 
Bowlegs  Creek  to  Fort  Meade,  establishinfi;  a  ^'bench-mark"  there,  his  party  was  dis- 
banded and  he  was  ordered  to  New  York  to  make  his  maps  and  profiles. 

Mr.  Le  Baron  had  not  finished  his  line,  and  I  hoped  to  be  able  to  take  his  party 
from  the  mouth  of  Peace  Creek,  through  Charlotte  Harbor,  np  the  Caloosahatchie, 
and  into  Okeechobee  Lake ;  thence  to  tlie  head  of  the  Saint  John's  River,  as  my  obaer- 
vation  of  the  country  east  of  the  Kissimmee,  as  well  as  information  obtained  from 
citizens  familiar  with  it,  led  me  to  believe  that  the  lowest  ground  between  the  Saint- 
John's  River  and  the  Kissimmee,  or  Okeechobee,  was  either  via  Taylor's  or  Co'w 
Creeks,  across  the  ridge  upon  which  Fort  Dmm  is  situated. 

The  appropriation  was  so  nearly  exhausted  by  the  time  this  party  had  reached  Lake 
Flirt,  on  the  Caloosahatchie,  that  I  was  obliged  to  recall  it. 

As  a  canal  with  locks  was  not  contemplated,  but  a  through  cut  from  the  Saint  John's 
to  Charlotte  Harbor,  or  Peace  Creek,  via  Tohopokeliga  Lake,  the  surveys  which  had 
been  made  were  snfiicieut  to  prove  the  undertaking  impracticable.  The  lines  referred 
to  connected  the  Saint  John's  with  botli  Peace  Creek  and  Charlotte  Harbor,  via 
Tohopokeliga  Lake,  which  fulfilled  the  requirements  of  the  act,  and  the  information 
obtained,  as  well  as  my  personal  observation' of  the  country  south  of  these  lines,  con> 
vinced  mo  that  the  only  remaining  line  was  by  the  Caloosahatchie  River. 

Mr.  Meigs's  survey  in  1879  demonstrated  that  locks  would  be  required  to  reach  the 
Okeechobee  from  Charlotte  Harbor  by  way  of  the  Caloosahatchie.  He  found  Lake 
Hikpochee  21.94  feet  above  mean  low-tide  at  Fort  Myers.  He  thought  this  lake  on 
the  same  level  as  Okeechobee.  We  may  rest  assured  it  is  not  higher,  and  there  can 
be  no  doubt  that  it  will  require  locks  to  overcome  this  difference  of  level,  especially 
at  low-water,  unless  we  intended  cutting  from  the  Atlantic  to  the  Gulf  a  clear  cnt, 
regardless  of  expense. 

But  I  am  discussing  a  '^ steamboat  route,"  and  not  a  canal. 

I  will  now  show,  by  reference  to  the  maps  and  profiles,  that  a  route  without  locks, 
via  Tohopokeliga,  is^irapracticable. 

Commencing  at  Lake  Winder,  the  present  terminus  of  steamboat  navigation  on  the 
Saint  John's  River  near  Fort  Taylor  and  Hardie's  store,  at  an  elevation  oy  our  levels 
above  high-tide  at  Charlotte  Harbor  of  18,737  feet,  the  line  skirts  the  lake  until  it 
strikes  Wolf  Creek,  which  it  follows  to  its  head,  a  distance  of  10.11  miles,  reaching 
an  elevation  of  61,989  feet,  or  43.2,5  feet  above  Lake  Winder,  an  average  rise  of  4.5^ 
feet  per  mile.  From  the  head  of  Wolf  Creek  it  passes  through  cypress  swamps  and 
low-lying  grounds  to  Alligator  Lake,  16.94  miles;  and  this  lake  we  find  9.49  feet  above 
the  head  of  Wolf  Creek,  and  52.74  feet  above  Lake  Winder. 

At  points  between  Alligator  Lake  and  the  head  of  Wolf  Creek  the  ground  is  60  odd 
feet  above  Lake  Winder.  From  Alligator  Lake  two  lines  were  run  to  Tohopokeliga 
Lake,  one  via  Lake  Isabel  and  Little  Tohopokeliga,  and  another  more  direct  and 
nearly  west  to  the  lower  end  of  Tohopokeliga,  which  is  45.85  feet  above  Lake  Winder 
and  64.593  above  Charlotte  Harbor.  By  the  first  and  most  northern  line  throagh 
Isabel  Lake,  the  distance  is  as  follows:  Across  Alligator  Lake,  1.35  miles;  thence  to 
Isabel,  2.01  miles,  which  may  be  reduced  to  0.8  mile ;  across  Isabel,  1  mile ;  from  laa- 
bel  to  Little  Tohopokeliga,  1.11  miles;  across  Little  Tohopokeliga,  4.8  miles;  from 
Little  Tohopokeliga  to  Tohopokeliga,  4.36  miles,  which  may  be  reduced  by  following 
Cross  Prairies  Creek  to  3.6  miles.  We  have  then  the  distance  from  Lake  Winder  by 
the  line  to  Tohopokeliga  Lake,  41.68  miles,  which  may  be  reduced  by  more  direct 
routes  over  lower  grounds  to  39.71  miles. 

Lakes  Isabel,  Little  Tohopokeliga,  and  Alligator  are  so  nearly  the  same  level  that 
they  might  be  connected  and  used  as  a  summit  level. 

The  fall  from  Little  to  Big  Tohopokeliga  is  6.21  feet.  The  ground  between  Alliga- 
tor and  Tohopokeliga,  via  Isabel  and  Little  Tohopokeliga,  presents  no  difficulties  to 
connecting  these  lakes,  in  fact  Cross  Prairies  Creek  connects  the  two  Tohopokeligaa 
now,  and  might  be  easily  dredged  and  cleared  of  lilies  and  bonnets,  so  as  to  give 
from  5  to  8  feet  navigation.  If,  however,  the  other  lakes  should  be  used  as  a  summit 
level,  it  would  become  necessary  to  put  a  lock  between  Little  and  Big  Tohopokeliea. 

The  other  and  more  direct  route  referred  to  from  Alligator  Lake  west  i-o  Tohopoke- 
liga  passes  over  higher  ground  a  distance  of  ^.85  miles,  and  a  canal  would  necessitate 
au  average  cut  of  not  less  than  18  feet,  but  it  would  save  9.61  miles  in  distance  over 
the  reduced  route  and  14.28  miles  over  the  line  as  run  via  of  Isabel  and  Little  Tohop- 
okeliga. By  putting  a  lock  at  the  entrance  of  the  canal  to  Tohopokeliga  the  lakes 
above  mi^ht  be  used  as  reservoirs  and  connected  with  the  canal  by  feeders. 

It  IS  evident  that  locks  would  be  required  in  getting  from  Lake  Winder  to  the  sum- 
mit level  at  Alligator  Lake,  or  to  Lake  Tohopokeliga.  To  go  lower  down,  and  strike 
Canoe  Creek,  which  flows  from  Alligator  Lake  to  Little  Cypress  Lake,  would  not  be 
complying  with  the  act,  which  makes  Tohopokeliga  Lake  a  point  in  line,  nor  could 
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tbat  be  done  without  locks,  as  Little  Cypress  is  but  very  little  lower  than  Tohopo- 
keliga.  From  the  Tohopokeli^a  Ave  can  easily  pass  without  locks  to  the  Okeechobee  via 
Lake  through  the  Kissimmee  River,  and  a  series  of  lar^e  lakes  which  really  constitate 
a  part  of  the  Kissimmee  River.  This  Kissimmee  River  is  very  crooked,  and  to  pass 
boat«  drawing  even  2  feet  during  the  dry  season  would  require  clearing  out  and  dredging. 

There  Ir  a  small  boat  drawing  about  2  feet  now  on  the  Kissimmee  River  which  goes 
from  the  Tohopokeliga  Lake  to  the  Okeechobee  Lake.  The  act  requires  us  to  go  to 
Charlotte  Harbor,  or  Peace  Creek,  and  while  we  could  go  through  the  Okeechobee  via 
the  Caloosahatchie  River  to  Charlotte  Harbor  we  could  not  utilize  Peace  Creek,  as 
seems  to  be  the  intention  of  the  act. 

It  was  necessary,  therefore,  to  look  for  a  line  to  Peace  Creek,  and  to  that  end  Mr. 
Oartlaud  was  required  to  leave  the  Kissimmee  at  the  mouth  of  Tiger  Creek,  and  continue 
his  line,  as  before  mentioned,  to  the  mouth  of  Bowlegs  Creek,  2^  miles  below  Fort 
Meade  on  Peace  Creek;  and  Mr.  Le  Baron  was  required  to  explore  the  country  south 
of  Mr.  Gartland's  lines  in  order  to  discover  whether  the  chaiu  of  lakes  existing  there, 
taken  in  connection  with  the  Big  Charleypopka,  might  not  prove  better  ground  and 
afford  more  water.  I  will  therefore  continue  the  description  of  Mr.  Gartland's  line,' 
and  then  Mr.  Le  Baron's  line  from  the  point  it  diverges  to  strike  Big  Charleypopka. 

So  far,  we  have  followed  the  line  from  Lake  Winder  to  a  point  where  the  Kissimmee 
River  leaves  Lake  Tohopokeliga.  By  the  first  and  most  northern  line,  as  the  survey 
went,  the  distance  would  be  52.9H  miles,  which  could  be  i-educed  to  4S.'Sl  miles. 

By  the  second  line,  directly  from  Alligator  Lake  to  the  same  point,  we  have  a  dis- 
tance of  38.7  miles.  We  now  follow  the  Kissimmee  River  5.83  miles  to  Little  Cypress 
Lake,  and  find  the  river  very  crooked,  at  points  narrow  and  shallow,  while  at  others 
it  is  deep.  It  will  average  between  ^and  6  feet  in  depth.  Across  Little  Cypress  is 
about  3  miles,  and  the  depth  varies  from  4  to  8  feet,  as  far  as  I  could  sound  it. 

The  weather  was  so  stormy  when  I  crossed  it  that  it  was  impossible  to  get  sound- 
ings on  the  center  of  the  lake.  My  guide  informed  me  there  was  from  15  to  20  feet 
water  in  the  center;  and  I  expect  there  was. 

From  Little  Cj^'press  to  Big  Cypress,  or  Hatchiuneeha,  is  about  5  miles,  and  the  river 
is  a  much  better'stream  than  it  is  above,  varying  in  depth  from  4.5  to  10  feet.  Across 
Hatchinneeha  is  about  3.5  miles.  We  crossed  this  lake  in  a  storm,  and  were  driven 
ashore  a  mile  from  the  point  we  wanted  to  make,  and  could  not  take  soundings.  It  is 
a  very  large  lake,  and  I  should  think  varied  from  3  to  15  feet  in  depth. 

From  Hatchinneeha  to  the  Kissimmee  Lake  is  about  5  miles,  and  the  soundings 
varied  from  7  to  12  feet.  This  part  of  the  river  is  very  crooked,  and  would  require 
straightening.  Acixiss  the  Kissimmee  Lake  to  the  mouth  of  Tiger  Creek  is  2.66  miles. 
This  lake  varies  in  depth  from  a  few  inches  close  to  shore  to  19  feet  in  the  channel.  I 
sounded  it  from  (ftic  end  to  the  other  on  the  29th  of  April,  1881.  It  is  at  least  15  miles 
long.  We  have  fallen  from  Tohopokeliga  Lake  to  the  mouth  of  Tiger  Creek,  in  the 
Kissimmee  Lake,  5.9  feet,  and  are  39.9  feet  above  Lake  Winder.  Passing  on  via  Tiger 
Creek  to  Tiger  Lake  1.99  miles,  we  rise  0.72  feet ;  thence  across  Tiger  Lake  2.25  miles, 
to  Walk-in-the- Water  3.26  miles,  we  rise  8.55  feet  above  Tiger  Lake.  Crossing  Walk- 
in-tbe-Water  3.6  miles,  we  continue  by  Tiger  Creek  and  its  western  prong  to  Lake 
Lenore  6.55  miles,  and  rise  24.16  feet  above  Walk-in-the- Water. 

Crossing  Lake  Lenore  1.1  miles,  and  reaching  Little  Tiger  Lake  in  the  distance  of 
0.42  miles,  we  rise  7.55  feet ;  thence  1  mile  across  Little  Tiger  and  over  sand  hills  , 
sixty-odd  feet  above  Little  Tiger  for  1.95  miles,  we  reach  Crooked  Lake,  32.42  feet 
above  Little  Tiger  and  113.34  above  Lake  Winder.  We  leave  Crooked  Lake  after 
traTersing  it  l.o  miles,  and  pass  across  comparatively  high  ground  for  2.85  miles  to 
Lake  Bn3um,  6.18  feet  above  Crooked  Lake,  119.52  feet  above  Lake  Winder,  and 
138.265  feet  above  high-tide  at  Charlotte  Harbor.  Lake  Buffum  is  the  summit  lake 
on  this  line,  which  continues  across  the  Lake  1.6  miles,  and  via  Bowlegs  Creek  to 
Peace  Creek,  15.05  miles,  and  falls  below  Lake  Buifum  65.125  feet.  At  this  point  Peace 
Creek  is  54.4  feet  above  Lake  Winder,  and  73.14  feet  above  high- tide  at  Charlotte 
Harbor. 

It  is  very  evident  that  locks  would  be  required  over  the  last  portion  of  the  line 
described  from  Lake  Kissimmee  to  Peace  Creek,  as  well  as  over  the  first  portion  from 
Winder  to  Tohopokeliga  Lake.  A  simple  reconnaissance  of  Peace  Creek  is  sufficient 
to  show  that  both  locks  and  dams  would  be  necessary  to  make  Peace  Greek  navigable 
to  Charlotte  Harbor  all  the  year  round.  In  addition  to  locks  and  dams,  it  would 
require  a  great  deal  of  work  to  straighten  Peace  Creek  so  that  boats  could  navigate 
it,  even  if  there  wa«  a  sufficiency  of  water. 

Peace  Creek  falls  from  the  mouth  of  Bowlegs  Creek  to  the  month  of  the  Big  Charley- 
popka 56.42  feet  according  to  Mr.  Le  Baron's  levels,  a  distance  of  43.82  miles,  an  aver- 
age fall  of  1.28  feet  per  mile.  From  the  mouth  of  Big  Charleypopka  to  Live  Oak 
Point  it  falls  16.72  feet,  a  distance  of  51.54  miles  or  an  average  of  0.32  feet  per  mile. 

I  think  it  is  very  clear  that  locks  would  be  required  on  this  route  from  Lake  Winder 
to  Live  Oak  Point.     Let  us  now  go  back  on  Mr.  Gartland's  line  to  Crooked  Lake  and 


Digitized  by  VjOOQ IC 


1222      EEPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

see  what  sort  of  a  line  we  can  get  by  following  Mr.  Le  Baron's  sarvey.  First,  we  crosB 
Crooked  Lake,  traversiui?  it  only  1  mile,  and  then  passing  over  a  sandy  ridge  0.94 
miles,  we  descend  from  the  level  of  Crooked  Lake  (132.083)  to  the  level  of  Lockapopka 
(116.63)  15.45  feet.  From  Lockapopka  to  Lake  Livingstone,  a  distance  of  4.09  mUes, 
we  fall  25.1  feet.  From  Lake  Livingstone  to  the  divide  between  it  and  the  head- 
waters of  Big  Charleypopka  (Old  Town  Swamp,  the  middle  prong)  we  rise  42.48  feet 
in  2.74  miles,  attaining  an  elevation  only  4.25  feet  lower  than  Lake  Bnffdm,  and  with- 
out the  supply  of  water  at  this  summit  which  Lake  Bnffum  at  the  other  summit  would 
afford. 

From  the  divide  to  Peace  Creek  at  the  mouth  of  Big  Charley,  we  fall  117.29  feet,  fol- 
lowing the  Old  Town  Swamp  and  the  Big  Charley  all  the  way,  and  finding  in  the 
dry  season  little  or  no  water  the  greater  part  of  the  distance.  After  reaching  Peace 
Creek  at  the  month  of  the  Big  Charleypopka,  we  continue,  as  before  described,  down 
Peace  Creek  to  its  mouth  at  Live  Oak  Point,  in  Charlotte  Harbor,  falling  only  16.72 
feet.  Mr.  Le  Baron  says  of  the  Big  Charleypopka,  that  he  ran  his  line  down  the 
creek,  first  on  one  side  and  then  on  the  other,  until  he  reached  High  Ford,  when  he 
followed  the  west  bank,  taking  levels,  whenever  the  line  crossed,  of  the  swamp  and 
sections  of  the  water.  English  Ford,  he  says,  was  dry,  and  only  2  or  3  inches  of  water 
at  High  Ford. 

Between  English  Ford  and  the  mouth  of  North  Prong  the  channel  was  dry  in  many 
places,  with  occasional  pools  of  deep  water.  ''The  combined  waters  of  Old  Town 
Swamp  and  the  North  Prong  only  made  a  small  rivulet  of  about  5  feet  in  width,  by 
2  or  3  inches  in  depth.''  *  'At  times  of  excessive  fiood  the  whole  country  for  many  milea 
on  each  side  has  been  overflowed."  The  South  Prong,  Mr.  Le  Baron  says,  "is  evi- 
dently of  greater  volume  than  the  main  creek,  f<ft  after  the  accession  of  its  waters  the 
creek  becomes  and  continues  of  respectable  size,  with  a  steady  current."  AtWhid- 
den's  Ford,  Mr.  Le  Baron  says,  the  water  was  only  0.6  foot  deep  May  8, 1881,  but  that 
he  saw  evidence  of  its  having  been  from  19  to  20  feet  above  that  level.  All  this  only 
£oes  to  show  that  it  might  oe  possible,  at  great  expense  for  storage  reservoirs,  ta 
build  a  small  canal  with  many  locks,  and  that  a  steamboat  route  without  locks  is  im- 
practicable. 

I  passed  through  Charlotte  Harbor,  from  Live  Oak  Point  to  Punta  Rassa,  several 
times,  made  notes  and  observations  which  satisfied  me  that  the  United  States  Coast 
and  Geodetic  Survey  chart  would  enable  an  engineer  t»  decide  upon  the  best  entrance 
to  Charlotte  Harbor  for  a  canal,  and  would  also  enable  him  to  make  a  pretty  close  es- 
timate of  the  amount  of  dredginj^  that  would  be  required.  I  also  examined  the  Saint 
John's  River,  from  Sanford  to  Lake  Winder,  and  found  it  extremely  crooked,  and  in 
some  few  places  quite  shoal ;  I  consider  it,  however,  capable  of  being  made  navigable 
for  boats  drawing  from  4  to  5  feet  of  water,  and  perhaps  more.         > 

The  levels  taken  by  Mr.  Gartland  of  Lockapopka  and  Reedy  Lake,  show  that  Reedy 
Lake  is  32.25  feet  below  Lockapopka,  and  only  16.44  feet  above  Walk-in-the-water 
Lake.  This  would  suggest  the  propriety  of  leaving  Mr.  Gartland's  line  at  Walkin- 
the-watef,  and  approaching  Peace  Creek  via  Reedy  Lake.  We  find,  however,  saud 
hiUs  intercepting  us  on  this  route,  and  after  we  got  to  Reedy  Lake  we  have  a  greater 
ascent  to  the  divide  between  Lake  Livingstone  and  the  Big  Charley  than  we  have 
from  Lockapopka. 

The  only  southern  outlet  the  Walk-in-the-water  Lake  has  is  a  swamp  called  "  Bine 
*  Jordan,"  which  connects  it  with  Istokpoga  at  high-water,  and  thence  flows  to  the 
Kissimmee. 

The  impracticability  of  a  through  cut  from  Saint  John's  River  to  Charlotte  Harbor, 
on  Peace  Creek,  via  Tohopokeliga  Lake  is,  I  think,  demonstrated. 

The  information  obtained  by  the  surveys  will  be  of  great  service  in  indicating  linea 
of  improvements.  While  the  enormous  expense  a  through  cut  would  necessitate  is 
shown,  the  practicability  of  building  cheap  canals  for  small  boats  is  dearly  proven. 
It  has  suggested  to  my  mind  the  improvement  of  the  Kissimmee  River,  which  seems 
so  feasible  that  it  will  not  be  long  before  private  capital  will  embark  in  it. 

The  railroad,  which  is  being  extended  from  Orlando  to  Tohopokeli^a  Lake,  will 
connect  the  Saint  John's  and  the  Kissimmee.  All  that  will  be  required  for  a  few 
years  is  two  or  three  light-draught  boats  t<»  run  from  Tohopokeliga  to  Okeechobee. 
The  number  of  these  boats  may  be  increased  as  commerce  demands,  and  by  building- 
two  or  three  locks  on  the  Caloosahatchie  communication  is  secured  with  Punta  Raasa, 
Charlotte  Harbor,  and  the  Gulf  of  Mexico  at  comparatively  small  cost. 

But  that  is  not  all  the  information  suggests,  for  in  demonstrating  the  fact  that  a 
route  without  locks  is  impracticable,  it  indicates  where  to  look  for  the  route  with 
fewest  locks. 

By  referring  to  the  map  you  will  observe  that  the  Saint  John's  has  its  source  withio 
48  miles  of  Lake  Okeechobee;  that  the  heads  of  creeks  which  flow  into  the  Saint 
John's  and  Okeechobee  are  much  closer  together.  Mr.  Le  Baron  says,  "  Of  this  dis- 
tance (48  miles)  36  miles,  or  the  whole  of  six  townships,  is  through  morasses  so  boggy 
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and  low  that  the  United  States  land  survey ors  were  nnable  to  penetrate  them  to  sub- 
divide them,  and  they  reported  them  as  impassable/' 

All  the  maps  agree  in  representing  that  country  as  low,  flat,  and  interspersed  with 
lakes,  ponds, lagoons,  and  saw-grass  prairies.  The  Saint  John's  flows  nearly  due  north, 
while  the  Kissimmee  flows  nearly  due  south.  In  short,  the  planes  of  the  two  streams 
must  intersect,  if  prolonged  south.  And  the  question  to  be  decided  is  not  where  they 
do  intersect,  but  where  uiey  come  nearest  to  each  other. 

This  idea  was  suggested  to  me  by  Colonel  Allen,  a  graduate  of  West  Point,  living 
in  Florida,  and  strnck  me  at  the  time  as  well  worth  bearing  in  mind. 

The  better  I  become  acquainted  with  the  topographical  features  of  the  country,  the 
more  satisfied  I  was  that  the  suggestion  was  go<^,  and,  if  kept  in  mind,  might  lead  to 
valuable  information. 

For  the  purpose  of  finding  where  the  planes  of  these  two  streams  approached  each 
other  nearest,  I  was  very  anxious  to  connect  the  Saint  John's  with  the  Okeechobee  by 
a  line  of  levels.  The  want  of  means  forbade  my  carrying  out  this  project.  But  the 
levels  I  have,  if  correct,  will  approximate  the  truth,  when  combined  with  those  of 
Mr.  Meigs's  survey  of  1860.  Mr.  Meigs  makes  Lake  Okeechobee  (or  Hickpochee,  which 
he  thinks  is  the  same  level)  21.94  teet  above  mean  low-tide  at  Myers,  Fla.  Mean 
high-tide,  the  base  Mr.  Le  Baron  has  reduced  his  level  to,  is  about  1.7  feet  above  mean 
low-tide ;  therefore  Lake  Okeechobee,  when  reduced  to  our  base,  is  20.24  feet  above 
mean  high-tide  in  Charlotte  Harbor,  supposing  tides  at  Live  Oak  Point  and  Myers  are 
the  same  level.  Now,  Lake  Winder  is  only  18.74  feet  above  this  same  base ;  therefore 
Lake  Okeechobee  is  only  1.5  feet  above  Lake  Winder.  In  an  air  line  Lake  Okeechobee 
is  by  the  maps  72  miles  south  of  Lake  Winder,  so  that  the  headwaters  of  the  Saint 
John's,  Lake  Washington,  and  the  saw-grass  ponds  south  of  it  must  be  nearly  the 
same  level,  if  not  higher  than  Okeechobee.  If  these  levels  are  correct,  there  would 
be  no  difiScalty  in  connecting  the  Saint  John's  River  with  the  Okeechobee  by  a  clear 
cut.     In  fact,  a  clear  cut  might  be  made  with  a  much  greater  difference  of  level. 

The  only  locks,  then,  which  would  be  re<^uired  would  be  from  Okeechobee  to  Myers, 
via  the  Caloosahatchie,  and  we  would  require  two  or  three  locks  to  overcome  the  21.94 
feet  ascent  in  the  Caloosahatchie.  It  is  possible,  thoush  I  do  not  think  it  probable, 
that  one  lock  might  suffice  to  overcome  this  difference  of  level.  Information  gathered 
from  citizens  familiar  with  the  country,  and  my  own  observations  east  of  the  Kissim- 
mee, coapled  with  Mr.  Le  Baron's  report,  and  observations  on  other  surveys  in  that 
vicinity,  lead  me  to  believe  the  last  route  suggested,  from  the  head  of  the  Saint  John's, 
via  either  Taylor's  or  Cow  Creek,  to  the  Okeechobee,  is  the  most  practicable  ana 
cheapest  route  that  can  be  had.  I  am  inclinded  to  think  the  line  should  go  to  the  east 
of  Fort  Drum  and  down  Cow  Creek,  to  the  Okeechobee.  I  am  told  the  waters  of  the 
Saint  John's  and  the  Okeechobee  at  high-water  during  the  rainy  season  are  separated 
for  only  a  short  distance,  and  by  a  very  low  ridge.  This  ridge  is  an  extension  of  the 
divide  between  the  Kissimmee  and  the  Saint  John's.  By  referring  to  the  military  map 
of  Florida  you  will  find  that  east  of  Forts  Drum,  Lloyd,  and  Van  Swearingen  the  land 
is  low  and  swampy,  with  numerous  small  streams  running  in  almost  every  direction. 
You  will  also  notice  that  near  Fort  Van  Swearingen  and  the  bead  of  Cow  Creek  the 
rid^e  is  very  narrow  and  not  well  defined.  This  corresponds  with  the  statements  of 
citizens  familiar  with  that  country.  There  seems  to  be  very  good  reason  to  suppose 
that  our  levels  are  not  very  far  out,  although  it  cannot  be  expected  that  a  single  line 
of  levels  without  test  lines  would  be  exactly  correct. 

While  I  am  not  expected  to  report  on  a  ship-canal,  I  hope  an  idea  which  suggests 
itself  in  that  connection  will  not  be  out  of  place  in  this  report.  It  is  that  a  ship- canal 
might  be  out  from  Saint  Lucie,  or  some  point  near  it,  through  Okeechobee,  via  Caloo- 
sahatchie, to  Charlotte  Harbor  and  the  Gulf,  more  easily  than  between  any  other 
points  on  the  Atlantic  and  Gulf  coasts  of  the  State  of  Florida. 

The  distances  would  be  as  follows:  From  Saint  Lucie  to  the  mouth  of  Cow  Creek, 
by  canal  *J3  miles ;  thence  across  Okeechobee  38  miles,  and  down  the  Caloosahatchie 
63.78  miles  to  its  month.  This  canal  might  be  built  with  locks,  but  if  it  were  made  a 
clear  cut  it  would  not  have  a  cut  on  it  equal  to  some  of  the  cuts  of  the  Suez  Canal. 
Of  course  it  would  be  expensive,  and  I  merely  mention  these  ideas  as  they  suggest 
themselves  in  connection  with  my  surveys. 

In  regard  to  the  commercial  advantages  of  this  steamboat  route,  it  is  very  hard  to 
form  an  idea  of  the  freight  which  would'  seek  it.  If  it  was  a  ship- canal  the  advan- 
tages mij;ht  be  more  readily  compared  with  the  cost.  But  it  is  to  be  a  steamboat  route, 
and  the  mference  from  the  words  of  the  act  is  that  boats  drawing  only  3  or  4  feet  are 
to  be  provided  for. 

Your  report  on  the  canal  from  Saint  Mary's  to  the  Gulf  of  Mexico  shows  clearly 

enough  the  advantages  of  a  ship-canal.     But  in  this  instance  the  vessels  which  would 

use  the  route  would  depend  largely  on  local  freights,  as  they  could  not  go  to  sea.   This 

.  route,  however,  would  open  up  a  portion  of  South  Florida  which  at  present  has  no 

transportation  facilities,  and  which  is  very  productive,  or  capable  of  being  made  so. 
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Lands  uow  lying  idle  and  unoccupied  would  be  made  accessible  and  thrown  on  the 
market  and  be  readily  sold.  Some  of  these  lands  thas  made  available  would  prodac«^ 
not  only  the  semi-tropical  fruits  and  all  kinds  of  vegetables,  but  also  as  fine  sugar  as 
any  lands  in  the  United  States,  as  the  cane  is  never  injured  by  frost,  and  will  grow 
for  two  or  three  years  without  being  replanted.  Sugar  lands  contiguous  to  the  canal 
might  be  improved  by  drainage. 

The  principal  articles  which  would  famish  freight  for  the  canal  are  as  follows : 

Fniite, — Bananas,  pineapples,  oranges,  lemons,  limes,  guavas,  strawberries,  figs, 
gi'apes,  and  melons. 

Market  vegetnblea. — Cucumbers,  tomatoes,  sweet  potatoes,  cabbages,  turnips,  beeta, 
pease,  and  others  too  numerous  to  mention,  as  1  believe  any  sort  of  vegetable  will  grow 
m  Florida. 

Beef  cattle,  live  stock,  and  lumber. 

General  merchandise. — ^A  large  proportion  of  the  above-mentioned  articles  would  be 
sent  out  of  the  State,  while  articles  of  general  merchandise  would  be  returned. 

The  cultivation  of  fruits  and  vegetables  for  market  is  increasing  rapidly. 

I  believe  Southern  Florida  is  much  better  adapted  to  the  growing  of  semi-tropical 
fruits  than  Middle  or  Northern  Florida.  I  saw  growing  at  Fort  Myers  cocoaniite,  dates, 
limes,  lemons,  oranges,  alligator  or  avocado  pears,  mammee  sapota,  sapotilla,  guavaa, 
pineapples,  and  other  fruits  which  I  cannot  now  recall,  yet  they  are  not  shipped  be- 
cause the  only  outlet  to  the  market  is  south,  and  to  ship  fruit  south  would  be  like 
sending  coals  to  Newcastle.  The  consequence  is,  little  or  no  attention  is  given  to 
these  products  in  this  part  of  the  State,  where  they  grow  best.  The  people  are  mostly 
engaged  in  raising  cattle  for  the  Cuban  market. 

I  append  table  of  distances  and  levels,  showing  the  distances  from  Lake  Winder,  by 
the  line  surveyed,  to  Peace  Creek  and  Charlotte  Harbor,  and  also  the  distances,  as 
measured  on  the  map,  firom  Lake  Winder,  via  the  proposed  line  to  Okeechobee  and 
down  the  Caloosaliatchie  to  its  mouth. 

The  northern  end  of  this  route  is  in  the  collection  district  of  Jacksonville,  Jbla.;  the 
southern  terminus  is  in  the  collection  district  of  Key  West,  Fla. 

I  append : 

1st.  Statement  of  Mr.  F.  N.  Wicker,  collector  at  the  port  of  Key  West,  of  the  reve- 
nue collected  at  that  port  from  customs,  tonnage,  and  hospital  dues  ttom  July  1, 
1879,  to  June  30,  1880 ;  also  a  statement  of  the  number  and  value  of  cattle  and  hogs 
exported  from  the  same  port. 

2d.  Statements  of  Mr.  Edwin  Higgins.  deputy  collector  of  the  port  of  Jacksonville, 
Fla. :  No.  1.  Showing  tonnage  of  vessels  doing  business  on  the  Saint  John's  River 
June  30,  1881,  which  do  not  enter  or  clear  from  Jacksonville ;  United  States  vessels 
entered  aud  cleared,  coastwise  and  for  foreign  ports.  No.  2.  Showing  foreign  vessels 
cleared,  and  for  foreign  ports,  also  value  of  exports  and  imports,  and  the  amount  of 
duties  collected. 

I  also  append  tables  Nos.  1,  2,  3,  4,  5,  6,  and  7,  giving  distances  and  elevations  on 
the  different  lines,  and  the  rainfall  at  Pnnta  Rassa. 

Two  maps  made  by  Mr.  John  Gartland,  showing  the  routes  he  surveyed,  accompany 
this  report,  and  I  have  marked  on  the  tracing  in  red  ink  the  route  surveyed,  ana  the 
one  I  suggested  as  the  most  feasible  route. 

I  wish  here  to  express  my  thanks  to  Mr.  John  Gartland  and  Mr.  J.  Fras.  Le  Baron 
for  the  manner  in  which  they  conducted  their  surveys,  and  also  to  merchants  and 
citizens  of  Orlando,  Fort  Meacle,  Fort  Ogden,  and  Fort  Myers,  for  valuable  assistance. 
I  am,  very  respectfully,  your  obedient  servant, 

W.  G.  Williamson, 

Aeeietant  Engineer. 

Brevet  Maj.  Gen.  Q.  A.  Gillmork, 

Lieutenant' Colonel  J  Corps  of  EngineerSf  U,  S.  A. 

N.  6. — I  have  retained  the  spelling  of  the  names  of  lakes  as  they  are  given  on  the 
military  maps  and  maps  furnished  from  Washington,  because  I  suppose  the  Army 
officers  who  made  these  maps  were  better  prepared  to  give  the  Correct  spelling  than 
any  one  now  could  be,  as  they  evidently  tried  to  spell  them  as  the  Indians  then  called 
them,  whereas  now  we  find  them  spelled  i)i  many  different  ways  on  modem  maps^ 
every  surveyor  adopting  his  own  idea  of  the  proper  way  of  spelling.  Peace  Creek  is,  I 
think,  correctly  spelled,  and  shonld  not  be  spelled  Pease  Creek  {vide  Le  Baron). 

W.  G.  w. 
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StaUmeut  of  the  revenue  collected  at  the  port  of  Key  Weet,  Fla,,  from  cuatwns,  tonnage,  and 
hospital  dues,  from  July  1, 1879,  to  June  30, 1880. 


Months.  Duties.        ^JuSJ*^       Tonnage.   !  Total. 

1879. 

July  31 ,$10,026  41  $342  70  1        $266  70  1  $10,634  81 

AngastSl '      8,786  37  248  21            106  05  1  9,140  63 

SeptemberSO ,      6,333  11;  287  01            204  60  i  6,824  72 

OctoberSl    I  12.210  45  28110              36  19,  12,477  74 

Kovemb«r30 i  'J3,932  60  183  52            94127.  25.057  89 

DeoemberSl 23,705  70  139  49            193  82  1  24.039  01 

1880.  ,  I 

January  31 22,685  28  197  39  1         193  82  1  22.882  65 

February  29 19,050  96  159  82;      1,116  96  20,327  74 

HarchSl 19,924  68  348  34            332  53'  20,605  5S 

AprilSO 17,717  53  464  54            184  4.T  ,  18,356  6f 

ltay31 11,493  99  248  51            477  01  12,219  61 

Jan<^30 7,676  43  372  41            167  94  8,216  78 


183, 542  49         3, 213  04         4, 027  30  '    190,  783  03 


NUMBER  AND   VALUE  OF  CATTLE  EXPORTED  FROM  THE  PORT  OF  KEY  WEST    DURING 
THE  FISCAL  YEAR  ENDING  JUNE  30,   1880. 

Nnmberof  cattle,  29,548;  value $406,915 

Number  of  hogs,  152;  value 1,186 

Total 408,101 

F.  N.  Wicker, 

Collector, 
Custom-House,  Key  West,  Fla.,  June  24,  1681. 


letter  of  collector  of  customs  at  jacksonville,  florida. 

Custom-House,  Collector's  Office, 

Jacksonville,  Fla,,  June  21, 1881. 
Sir  :  I  forward  statistics  as  requested  by  you ;  hope  the  iDformation  may  be  of  service. 
Respectfully,  &c., 

Edwin  Higgins, 

Deputy  Collector. 
W.  G.  Williamson,  Esq., 

United  States  ABsistant  Engineer. 


tonnage  of  vessels  doing  business  on  the  saint  JOHN'S  RIVER  JUNE  30,   1881, 
which  do  not  enter  or  clear  from  JACKSONVILLE. 

Number.     Tonnage. 

Sail  vessels 6  124. 86 

Steam  vessels 33       2,922.29 

Total •- 39        3,047.14 

Year  ending  June  30,  1881 :  United  States  vessels  entered  coastwise,  384 ;  tonnage, 
16c;,^;  men,  4,618.  UDited  States  vessels  entered  from  foreign  ports,  21 ;  tonnage, 
3,754 ;  men,  140.  Foreign  vessels  entered  from  foreign  ports,  9 ;  tonnage,  743 ;  men, 
58.  Untt«d  States  vessels  cleared  coastwise,  384 ;  tonnage,  169,740 ;  men,  4,599. 
UDit«d  States  vessels  cleared  for  foreign  ports,  31;  tonnage,  6,252;  men,  223.  - 
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Table  No.  1. — Table  of  distances  and  eleviUion  of  points  along  the  line  snrveftd  fnm 
Lake  Winder  to  the  Kissimmee  Biver  where  it  leaves  Lake  Tohopokeliga, 


y ames  of  places. 


is 


Miles. 

Lake  Winder 0.00 

Head  of  Wolf  Creek 10.11 

AUigator  Lake,  east  side IdM 

Allif^tor  Lake,  west  side 1.35 

Isabel  Lake,  south  end 2.01 

Isabel  Lake,  north  end 1.00 

Little  Tohopokeliga  Lake,  soatheast  corner ,  L 11 

Little  Tohopokeliga  Lake,  southwest  comer 4.80 

Tohopokeliga  Lake,  northeast  comer 4.86 

Tohopokeliga  Lake,  south  end 11.80 


a  & 

=^ 
lf_ 

MUa. 
0.00 
10.11 
27.05 
28.40 
30.41 
31.41 
32.52 
37.32 
41.68 
52.86 


-S-2 


J-ert. 

18.737 
61. 9» 
7L4d4 
7L4^ 
71.^04 
71.804 
70.812 
70.812 

6*.  sen 

64.593 


The  above  distance,  52. 98  miles,  by  following  Cross  Prairies  Crv«k  and  straighten- 
ing the  lines  at  other  points,  may  be  reduced  to  48.31  miles. 


Table  No.  2. — Table  of  distances  and  elevations  along  the  line  survegedfrom  Lake  Hinder^ 
via  Alligaior  LakCj  thence  directly  west  to  Tohopokeliga  Lake. 


Names  of  places. 


I 

5 


!  MiUt. 

Lake  Winder 0.00 

Head  of  Wolf  Creek I  10.11 

Alligator  Lake,  east  side 18.94 

Alligator  Lake,  south  end ,  8.40 

Tohopokeliga  Lake,  southeast  comer 4.86 

Tohopokeliga  Lake,  exitof  Kissinunee ;  3.40 


II 


Miles. 

0.00 
10.11 
27.05 
80.45 
85.30 
38.70 


1^ 


FeeL 
ia737 
6L988 
71.484 
71.484 
64.588 
64.508 


Table  No.  3. — Table  of  distances  from  exit  ofKissimmee  River  from  Tohopokeliga  Lake  to 
the  mouth  of  Bowlegs  Creek  or  Peace  Creek. 


Names  of  places.  .                                              '  fS 

I  s  _ 

I  MiUt. 

Tohopokeliga  Lake,  exitof  Kissimmee... i  0.00 

Cypress  Lake i  5.88 

Across  Cypress  Lake I  8.00 

Lake  Cypress  or  Hatchinneeha '  5.00 

Across  Cfypress  or  Hatchinnoeha f  8.50 

Lake  Kissimmee '  owOO 

Lake  Kissimmee,  month  of  Tiger  Creek I  2.66 

Tiger  Lake !  LOO 

Across  Tiger  Lake I  2.25 

Walkin-the- water  Lake ;  S.26 

Across  Walk-in-the- water  Lake 3.60 


g 

o  • 

^4 

M 

ji 

III 

|H 

MUst. 

Fset 

0.00 

64.593 

5.83 

&83 

13.83 

60.235 

17.33 

60.335 

22.33 

50.063 

24.90 

58.668 

2&08 

5^384 

29.23 

59.384 

32.49 

67.942 

36.09 

67.942 
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Table  No.  3. — Table  of  distances  froni  exit  of  Kiseimmec  iJtrer,  ^c. — Contiuued. 


Names  of  places. 


Miles. 

Lake  Lenore !  6.55 

Across  Lake  L«nore 1.10 

Little  Tiger  Lake 0.42 

Across  Little  Tiger  Lake i  1.00 

Crooked  Lake 1.95 

Across  Crooked  Lake 1.60 

LakeBafTum , 2.86 

Across  Lake  Buflhm 1.60 

Month  of  Bowlegs  Creek ,  15.05 

Live  Oak  Point,  month  of  Peace  Creek 05.36 


MilM. 
42.64  I 
43.74 
44.16  I 
45. 16  ' 
47.11 
48.71  , 
51.56  I 
53.16 
68.21 

163.57 


Feet. 
92.104 
92.104 
90.655 
99.655 
1.32. 083 
132.083 
138.265 
188. 265 
73.140 
00.000 


Table  No.  4. — Table  of  distances  of  proposed  line  from  head  of  Saint  John^s  Hirer  to  mouth 
of  Caloosahatchief  via  Caw  Creek  and  Lake  Okeechobee. 


Names  of  places. 


Lake  WinAer 

Month  of  Cow  Creek  . ... 
Across  Okeechobee  Lake 

Hikpochee  Lake 

Across  Hikpochee  Lake . 
Sngarberry  Mammock . . . 

FortThompeon 

Month  of  Caloosahatchie 


MiUt. 

0.00 

80.00 

3&00 

2.50 

3.00 

8.50 

3.50 

51.28 


li 

H 

Mtlei.  < 
0.00  I 
80.00  ' 
118. 00  I 
12a  50 
123.50  I 
127.60  I 
130. 50 
181.78 


1^ 

ill 
Hi 


Fesl. 

18.737 
20.240 
20.240 
20.240 
20.240 


00.000 


The  distances  in  the  above  table  are  estimated  from  the  map,  aod  taken  from  Mr. 
Meigs's  report  of  the  aurvey  of  the  Caloosahatchie. 

Table  No.  5. — Tahle  of  distances  from  Crooked  Lake,  via  Mr,  Le  Baron's  ?iM«,  to  Live 

Oak  Point,  Charlotte  Harbor. 


Names  of  places. 


5 


MiUt. 

Crooked  Lake 0.00 

Across  Crooked  Lake 1.00 

Lochapopka 0.94 

Aenws  Lotohapopka 0.50 

Lake  Livingstone 4.09 

Across  Lake  Livingstone    2.26 

Divide  between  Lake  Livingstone  and  Old  Town  Swamp 2.74 

Bnckhom  Prong 15.45 

PeaeeCreek,  month  of  Big  Charleypopka 17.93 

LiTB Oak  Point,  Charlotte  Harbor 51.54 


g 

9  L 

ll 

tions  abov 
tide  atCha 
Harbor. 

oO 

^3C 

W-a- 

Miles. 

Feet. 

0.00 

132.083 

1.00 

132.083 

1.94 

116.630 

2.44 

11&630 

6.53 

91.530 

a  78 

91.630 

11.52 

134. 010 

26.97 

55.  93ft 

44.90 

16.720 

96.44 

00.000 
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By  Mr.  Gartland's  surveyed  line  the  distance  from  Winder  to  Crooked  Lake  is 
100.09  miles.'  Adding  the  above  96.44,  we*  have  196.53  miles  by  Mr.  Le  Baron's  line  ; 
191.86  miles  by  the  r^aced  distances,  Mr.  Gartland's  first  line ;  182.25  miles  by  the 
line  from  Winder  to  Alligator,  thence  direct  to  Tohopokeliga. 


Table  No.  6,— Table  comparing  the  different  lints, 

1.  Line  from  Lake  Winder  to  Charlotte  Harbor,  via  Alligator  Lake,  Isabel  Lake, 
Little  Tohopokeliga,  Tohopokeliga,  &c.,  Bowlegs  Creek,  and  Peace  Creek,  to 
Charlotte  Harbor : 

From  Winder  to  exit  of  Kissimmee  from  Tohopokeliga 52. 96 

From  Tohopokeliga  to  mouth  of  Bowlegs  Creek 68. 21 

From  Bowlegs  Creek  to  Live  Oak  Point 95.36 

216.55 


2.  By  the  same  route,  reducing  the  distance  surveyed  by  straightening  the 

lines 48.31+163.57= 211.i 


;^  By  the  second  line  from  Winder  to  Alligator  Lake,  thence  directly  to  the  soath 
end  of  Tohopokeliga : 

The  exit  of  Kissimmee 38. 70 

Tohopokeliga  to  mouth  of  Bowlegs  Creek 68. 21 

Month  of  Bowlegs  Creek  to  Live  Oak  Point 95.36 

202.27 


4.  By  Gartland's  line  to  Crooked  Lake,  and  then  by  Le  Baron's  line  to  month 

of  Big  Charley  popka 196. 53 

By  same  reduced 191. 86 

By  line  from  Winder  to  Alligator,  and  then  direct  to  Tohopokeliga  . . .  182. 25 

By  proposed  line,  Table  No.  4 181.78 

The  line  suggested  as  a  ship-canal  route  would  be  134.78  miles  long  from 
Saint  Lucie  to  mouth  of  Caloosahatchie 134. 78 


Table  No*  7. — Table  showing  amount  of  rainfall  at  Punta  Bassa  for  the  years  1873  to 
1880,  inclusiv€j  and  for  each  month  of  the  year  1881,  in  inches  and  decimals  of  an  inch,  fur- 
nished hy  United  States  Signal  Service,  Mr.  Evans,  observer. 

1873 59.2 

1874 38.16 

1875 29.71 

1876 ; 44.34 

1877 38.99 

1878 5L81 

1879 4^29 

1880 39.53 


Months. 


I 

Jaoaary 8. 

February i 

March ' 

April 

^^y I 

June 

•Jnly I 

Angast 

September 2.50 

October aiO 

November I      LSI 

December i      L88 


■ 
1880. 

1881. 

InehM. 

Ineket. 

8.22 

4.02 

L26 

0.82 

0.03 

1.18 

0.66 

0.54 

5.82 

3.13 

2.45 

2.53 

8.76 

8.00 

&65 
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J  15. 

SURVEY  OF  THE  NORTH  END  OF  INDIAN  RIVER  WITH  A  VIEW  TO  ITS 
CONNECTION,  BY  THE  HAULOVER,  WITH  MOSQUITO  LAGOON. 

United  States  Engineer  Office, 

New  TorJcy  December  3, 1881. 

General.  :  I  have  the  honor  to  submit  herewith  a  report  of  a  survey 
made  at  the^north  end  of  Indian  Eiver,  Florida,  with  an  estimate  of  the 
cost  of  opening  a  suitable  channel  between  it  and  Mosquito  Lagoon, 
about  one-half  a  mile  to  the  eastward,  as  provided  for  by  section  3  of 
the  river  and  harbor  act  approved  March  3, 1881,  assigned  to  my  charge 
by  department  letter  dated  March  21, 1881. 

The  survey  was  made  during  the  month  of  August,  1881,  by  Mr.  J, 
F.  Le  Baron,  assistant  engineer. 

The  place  referred  to  is  located  in  Volusia  County,  and  is  known  as 
the  Haulover.  A  canal  was  dug  here  in  the  years  1853  and  1854,  to 
connect  Indian  Biver  and  Mosquito  Lagoon,  both  estuaries  of  the  Atlan- 
tic Ocean,  running  more  or  less  parallel  to  the  east  coast  of  Florida, 
with  a  comparatively  narrow  strip  of  land  between  them  and  the  ocean. 

From  the  Haulover,  Indian  Eiver  runs  in  a  south-southeast  direction 
for  about  100  miles,  and  then  connects  with  the  sea  by  Indian  Biver 
Inlet,  but  actually  continues  farther  south  about  40  miles,  under  the 
names  of  Saint  Lucie  Sound  and  Jupiter  liTarrows,  respectively,  and 
terminates  in  a  pass  to  the  ocean  named  Jupiter  Inlet. 

The  general  direction  of  Mosquito  Lagoon  is  about  north-northwest. 
It«  southern  end  is  about  18  miles  southeast  of  the  head  of  Indian 
Biver  and  about  14  miles  northeast  of  Cape  Canaveral.  It  connects 
with  the  ocean  at  Port  Orange  by  Mosquito  Inlet,  about  32  miles  north 
of  the  Haulover,  but  extends  farther  north,  under  the  name  of  Halifax 
Kiver. 

Indian  Biver  and  Mosquito  Lagoon  are  separated  by  a  low  and  nearly 
level  isthmus,  which  is  about  3  miles  wide  at  its  northerly  end,  at  the 
head  of  Indian  Biver,  but  gradually  narrows  as  it  extends  in  a  south- 
easterly direction,  finally  merging  in  the  marshes  north  of  Merritt's 
Island.  At  the  site  of  the  Haulover,  8  miles  from  the  head  of  Indian 
Biver,  the  isthmus  is  less  than  one-half  mile  in  width. 

The  scheme  of  opening  a  passage  from  Mosquito  Lagoon  to  Indian 
Biver  was  referred  to  over  fifty  years  ago,  in  an  act  of  Congress  ap- 
proved March  2, 1827,  which  provided  that  if  any  part  of  certain  appro- 
priations should  remain  unexpended  it  should  be  applied  to  that  work, 
as  being  in  the  line  of  communication  to  Cape  Florida. 

Nothing  further  was  done  on  the  part  of  government  until,  by  act 
approved  June  15, 1844,  the  sum  of  $1,500  was  appropriated  for  im- 
proving the  Haulover. 

A  survey  of  the  locality  was  made  in  1845  by  Lieut.  J.  E.  Blake, 
United  States  Topographical  Engineers,  supposed  to  have  been  done 
by  direction  of  General  Worth,  with  a  view  of  opening  a  passage  for 
boats  carrying  supplies  to  the  United  States  troops  stationed  at  various 
points  on  the  coast. 

A  subsequent  appropriation  of  $5,000,  made  by  act  approved  August 
30, 1852,  was  applied  during  the  years  1853  and  1854  to  the  construc- 
tion of  a  canal,  on  the  plan  and  under  the  direction  of  Lieut,  (now 
Brig.  Gen.  and  Chief  of  Engineers)  H.  G.  Wright. 

The  cat  was  limited  to  a  bottom  width  of  8  feet  and  a  depth  of  water 
of  2  feet,  with  vertical  banks  where  coquina  rock  occurred,  and  with 
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side  slopes  of  45  degrees  in  sand.  These  dimensions  were  deemed  abont 
sufficient  for  the  class  of  boats  then  in  nse  on  either  lagoon ;  in  fact,  it 
was  thought  that  not  more  than  2  feet  could  be  carried  up  Mosquito 
Lagoon  to  the  Haulover.  The  estimate  provided  for  continuing  the 
channel  300  feet  into  each  lagoon  beyond  the  shore  line. 

The  necessity  of  making  forther  appropriations  to  secure  a  proper 
and  permanent  channel  was  pointed  out  at  that  time  by  Lieutenant 
Wright  in  his  official  communications,  J)ut  nothing  farther  was  done  by 
the  United  States  Government  until  near  the  close  of  the  last  session 
of  Congress,  when  the  survey  just  completed  was  directed  to  be  made. 

The  isthmus  is  nowhere  more  than  about  8  or  9  feet  above  the  water 
surface.  The  top  soil  is  generally  sand,  with  underlying  coquina  rock — 
a  conglomerate  of  small  broken  shells  held  together  by  some  natural 
cement.  It  crops  out  at  many  points,  and  the  indications  are  that  over 
considerable  areas  this  rocky  substratum  is  continuous.  The  upper  layer 
is  the  finest  and  hardest ;  lower  down  its  cementing  power  deteriorates. 

The  surface  of  the  bed  of  Indian  Biver  and  Mosquito  Lagoon  is  com- 
posed of  sand  and  finely -broken  shells.  In  Haulover  Bay,  a  small  estu- 
ary of  Indian  Biver,  immediately  in  front  of  the  western  entrance  of  tiie 
canal,  mud  is  found. 

Coquina  rock,  with  shell,  also  underlies  the  bed  of  Indian  Biver, 
Haulover  Bay^  and  the  salt  marsh  separating  them.  In  Mosquito  La- 
goon it  wa«  found  at  one  place  only,  in  the  vicinity  of  the  eastern 
entrance  of  the  canal ;  otherwise  the  substratum  consists  here  of  mud 
and  clay.  . 

These  facts  were  elicited  by  numerous  borings  made  during  the  recent 
survey,  and  accord  with  the  results  of  investigations  made  in  former 
years  by  Lieut.  J.  E.  Blake  and  Lieut.  H.  G.  Wright. 

The  fluctuations  of  the  water-level  on  either  side  of  the  Haulover,  due 
to  the  tidal  wave  of  the  ocean,  are  very  small.  In  Mosquito  Lagoon 
the  mean  rise  and  fall  of  tide  is  stated  to  be  1^  inches,  and  in  Indian 
River  3  inches. 

A  much  greater  difference  in  the  height  of  the  water  surface  is  caused 
by  heavy  winds  and  rains.  Assistant  Le  Baron,  who  has  resided  for 
several  years  in  the  neighborhood  of  the  Haulover,  says  a  heavy  and 
long-continued  rainfall  causes  the  level  of  Indian  Biver  to  rise  some- 
times as  much  as  4  feet  above  its  mean  height.  It  falls  to  its  ordinary 
level  very  gradually,  owing  to  its  extended  surface  and  the  long  dis- 
tance between  the  seaward  entrance  and  the  head.  Mosquito  Inlet 
being  much  nearer,  the  water  surface  of  Mosquito  Lagoon  is  lowered 
more  rapidly,  thus  producing  a  difference  of  level  at  the  Haulover  and 
a  current  through  the  canal. 

Strong  winds  produce  similar  effects.  They  cause  a  difference  of  level 
between  the  water  surfaces  at  the  two  ends  of  the  Haulover,  amounting 
sometimes  to  as  much  as  2  feet. 

At  one  time  during  the  recent  survey  a  heavy  northeast  storm  raised 
the  water  of  Mosquito  Lagoon  20  inches  above  the  level  of  Indian  Biver, 
creating  a  current  through  the  Haulover  Canal  of  2.8  miles  per  hour. 
The  prevailing  winds  are  from  the  north. 

The  field  operations  consisted  chiefly  in  running  a  transit  and  level 
line  from  Mosquito  Lagoon  to  Indian  Biver,  witb  cross-sections  every 
100  feet.  Tide  gauges  were  set  up  in  Haulover  Bay  and  Mosquito  La 
goon.  Soundings  were  carried  out  on  either  side  to  about  6  feet  water. 
Nearly  forty  borings  were  made,  partly  in  the  existing  canal,  and  parUy 
along  its  axis  produced  into  Haulover  Bay,  Indian  Biver,  and  Mosquito 
Lagoon.    I'he  soundings  and  borings,  as  given  on  the  accompanying 
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chart,  are  referred  to  the  mean  low- water  datum  of  the  Coast  and 
Oeodetic  Survey,  as  shown  on  a  stoue  bench-mark  in  Haulover  Bay. 

An  examination  of  the  isthmus  north  and  south  of  the  present  Haul- 
over  Canal  seemed  to  indicate  that  about  1  mile  north  of  it  a  rather 
more  eligible  site  might  be  had  if  a  new  canal  were  to  be  made,  as  no 
bay  and  salt  marsh  would  there  be  interposed  between  the  western  end 
of  the  land  cut  and  Indian  Eiver,  reducing  the  distances  between  the 
5-foot  curves  on  either  side  about  half  a  mile.  The  advantages  offered 
by  the  existing  cut  in  facilitating  the  operations  of  a  dredge-boat  are, 
however,  too  manifest  to  render  the  abandonment  of  the  old  line  ex- 
peilient  or  desirable. 

The  canal  had  originally  a  width  of  12  feet  at  the  water-surface  in 
the  earth  cut.  It  varies  now  from  12  to  33  feet,  and  the  depths  from  1.7 
to  3.8  feet.  The  banks  are  undermined  by  the  action  of  the  current  on 
the  loose  shell  below  the  rock.  The  material  detached  from  the  caving 
sides  is  carried  out  and  deposited  in  theformof  shoals  near  the  entrances. 

The  canal  is  generally  in  a  neglected  condition,  although  some  years 
ago  it  was  cleared  out  by  private  enterprise  for  the  passage  of  boats 
of  11  feet  beam,  and  from  16  to  18  inches  draught. 

The  length  of  the  land  cut  is  now  2,087  feet ;  originally  it  was  2,150 
feet.  Assistant  Le  Baron  found  no  traces  of  the  channel  on  either  side, 
included  in  Lieutenant  Wright's  estimate  of  1853.  A  low  line  of  rip- 
rap, extending  into  the  lagoon  on  the  north  side  of  the  channel,  is  nearly 
covered  up  by  sand.  It  seems  to  have  failed  its  purpose,  if  it  wa«  de- 
signed to  maintain  the  depth  of  the  eastern  entrance  channel. 

Comparing  the  Coast  and  Greodetic  Survey  chart  of  1875-'76  with  the 
results  obtained  by  the  recent  survey,  it  appears  that  in  the  vicinity  of 
the  Haulover  the"4  and  5  foot  curves  are  now  on  each  side  about  one- 
fourth  mile  nearer  to  the  shore.  A  gradual  receding  or  wearing  away 
of  the  shore  lines  seems  to  have  taken  place  since  Lieutenant  Blake 
made  his  survey  in  1845. 

UNITED   STATES  RESERVATION. 

By  a  proclamation  of  the  President  of  the  United  States,  dated  Au- 
gust 26. 1880,  a  reservation  was  declared,  embracing  a  tract  of  land  1,000 
feet  wide  north  and  south  of  the  center  line  of  the  canal.  In  the  same 
year  the  United  States  Land  Office  had  a  survey  made  of  the  land  thus 
reserved  except  a  portion  belonging  to  Andrew  Jackson  lying  within 
the  southern  part  of  the  reservation. 

The  tract  then  surveyed  includes  land  entered  by  certain  settlers 
under  the  homestead  law  prior  to  the  President's  proclamation.  Most 
probably  the  parties  that  have  settled  lawfully  within  the  reservation 
will  enter  claims  for  damages  if  compelled  to  cede  their  land  to  the  United 
States. 

PLAN  OF  IMPROVEMENT. 

The  plan  proposed  by  Assistant  Engineer  Le  Baron  essentially  consists 
in  enlarging  the  cross-section  of  the  present  canal  and  in  continuing  the 
cut  to  deep  water  on  ea<;h  side  between  parallel  training-walls  or  jetties. 

The  bottom  width  of  the  improved  canal  is  designed  to  be  60  feet, 
depth  of  water  4J  feet,  side  slopes  in  loose  material  1  on  2,  and  in  rock 
cut  1  on  ^.  To  prevent  caving  in  and  washing  off  of  the  banks,  the 
slopes  of  the  land  cut  would  be  revetted  with  coquina  ripraj)  to  a  height 
of  4  feet  above  mean  low-water.  This  i)rotection  is  intended  to  remove 
one  of  the  principal  causes  of  shoaling  at  both  entrances. 
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Gats  of  cross-sections  similar  to  those  of  the  land  cut  woold  be  made 
by  dredging  in  continuation  of  the  line  of  the  latter.  The  length  of  the 
eut  in  Mosquito  Lagoon  would  be  1,880  feet  in  Haulover  Bay,  and  Indian 
River  5,020  feet,  1,170  feet  of  the  latter  being  through  coquina  rock, 
averaging  4  inches  thick. 

The  jetties  on  either  side  are  to  be  about  100  feet  apart.  In  Mosquito 
Lagoon  their  length  would  be  2,120  feet,  if  carried  out  to  a  5.8  depth  of 
water,  their  width  at  the  root  being  6  feet,  and  at  the  head  14  feet. 

In  Indian  Eiver  their  length  is  estimated  at  4,050  feet,  ending  in  4.8 
feet  of  water,  the  width  on  shore  being  6  feet,  and  at  the  head  12  feet. 

The  project  also  provides  for  a  cross-dam,  610  feet  long  and  8  feet 
wide,  across  Haulover  Bay,  near  the  southern  border  of  the  channel 
across  that  estuary. 

The  jetties  and  the  cross-dams  are  considered  to  be  necessary  for  pre- 
serving the  depths  of  the  channel  secured  by  dredging. 

These  structures  are  designed  to  consist  of  mattresses,  made  in  the 
form  of  palmetto-log  rafts  covered  with  compact  layers  of  brush,  the 
aggregate  thickness  of  the  work  being  30  inches.  These  mattresses  will 
be  overlaid  and  held  in  place  by  coquina  rock  obtained  from  the  exca- 
vations. 

The  top  of  the  jetties  will  be  about  1  foot  below  mean  low- water;  the 
cross-dam  will  reach  about  6  inches  above  that  level. 

Abundant  material  for  making  the  mats  is  found  within  available  dis- 
tances, and  in  that  locality  it  is  believed  that  coquina  rock  will  answer 
as  a  substitute  for  harder  and  more  compact  varieties  of  stone. 

Such  rock  gained  from  the  excavations  as  may  not  be  needed  for  re- 
vetting the  slopes  or  covering  the  mats  will  be  added  to  the  jetties  by 
dumping  it  in  their  rear.  As  far  as  practicable  the  harder  kind  will  be 
used  on  the  slopes  and  mats. 

It  is  estimated  that  in  executing  the  project  70,026  cubic  yards  of  sand 
and  loose  shell  and  14,972  cubic  yards  of  coquina  will  have  to  be  removed, 
and  that  1,665  cubic  yards  of  coquina,  or  about  one-ninth  of  the  whole, 
will  have  to  be  dredged  from  Indian  Kiver.  The  cost  of  removing  sand 
and  shell  is  estimated  at  20  cents  per  cubic  yard,  of  rock  on  laud  at  $1.50 
per  cubic  yard,  and  of  rock  by  dredging  at  $2  per  cubic  yard.  The 
mattress  work  is  estimated  to  cost  $1  per  square  yard. 

The  total  estimated  cost  of  the  improvement,  as  here  described  in 
general  terms,  and  including  10  per  cent,  for  contingencies,  is  about 
$56,000. 

The  cost  of  the  land  damages  that  will  accrue  when  the  government 
takes  formal  possession  of  the  reservation  is  estimated  by  Mr.  Le  Baron 
at  $10,000,  making  a  total  of  $66,000. 

The  dimensions  of  the  canal  as  given  in  the  project  for  its  improve- 
ment were  adopted  with  a  view  of  accommodating  steamboats  of  25  or 
30  feet  beam,  and  3  or  4  feet  draught. 

It  is  believed  from  information  received  that  boats  of  this  class  will 
be  put  on,  as  soon  as  the  passage  is  opened,  to  ply  between  points  on 
Indian  River,  Mosquito  Lagoon,  and  Halifax  River,  to  form  a  connec- 
tion at  Mosquito  Inlet  with  an  outside  line  of  steamers  to  Jacksonville 
and  Savannah. 

The  need  of  an  improved  canal  is  deeply  felt  by  the  people  living  ou 
the  estuaries  named  in  this  report,  from  Daytona,  on  Halifax  River,  to 
Lake  Worth,  south  of  Jupiter  Inlet,  a  distance  of  over  200  miles.  At 
various  times  of  late  they  have  attempted  to  combine  for  the  pntpose 
of  effecting  the  improvement,  but  failed  for  want  of  means.  The  set- 
tlers have  greatly  increased  in  numbers  during  the  last  ten  years.    They 


Digitized  by  VjOOQ IC 


APPENDIX   J.  1238 

are  chiefly  engaged  in  raising  tropical  and  seini-tropical  fruits  and  veg- 
<etables.  Generally  they  are  compelled  to  employ  all  their  available 
capital  in  rendering  their  lands  productive,  and  have  little  to  spare  in 
establishing  routes  of  communication.  Such  lines,  however,  are  of  the 
highest  importance  to  them,  and  to  the  further  development  of  the  re- 
sources of  this  section  of  the  country.  Much  interesting  information 
on  this  point  is  furnished  in  Assistant  Le  Baron's  report,  to  which  atten- 
tion is  respectfully  invited. 

This  work  is  located  in  the  collection  district  of  Saint  Augnstine^  Fla.  Saint  An- 
.gustine  is  the  only  port  of  entry  of  the  district.  A  statement  of  the  collector  of  cns- 
tonis  is  appended  to  Mr.  Le  Baron's  report. 

The  following  papers  are  herewith  transmitted : 

The  report  of  Mr.  J.  F.  Le  Baron,  assistant  engineer,  accompanied  by 
A  tracing  of  plan  of  the  proposed  widening  of  Haulover  Canal,  and  by 
A  tracing  of  comparative  chart  of  the  vicinity  of  the  Haulover  Canal. 

Very  respectfully,  your  obedient  servant, 

Q.   A.   OtLLMORE, 

Lieut  Colonel  of  Engineers^ 
Brig.  Gen.  H.  G.  Wright,  Bvt.  Maj.  Oen.^  U.  8.  A. 

Chief  of  Engineers^  If.  S,  A. 


report  of  mr.  j.  f.  le  baron,  assistant  engineer. 

United  States  Engineer  Office, 
Jacksonville f  Fla»,  November  11,  1881. 

General:  I  have  the  honor  to  report  that  in  compliance  with  your  instructions  of 
Anj^ust  1,  1881,  I  have  made  an  examination  and  snrvey  for  a  further  improvement  of 
the  Haalover  Canal,  and  approached  in  Indian  River  and  Mosquito  Lagoon,  Florida, 
as  provided  for  in  the  act  of  Coogress  approved  March  3,  1881,  and  submit  herewith 
■ay  report,  together  with  plans  and  estimates. 

The  Haulover  Canal  is  situated  on  the  east  coast  of  Florida,  and  connects  the  waters 
of  the  Indian  River  (so  called)  and  Mosquito  Lagoon,  both  of  which  are  essentially" 
large  shallow  salt-water  lagoons,  with,  at  this  place,  no  perceptible  tide,  except  such 
fUf  is  caused  by  the  winds. 

The  United  States  Coast  Survey  state  that  there  is  a  tide  in  Mosquito  Lagoon  at 
this  locality  of  H  inches,  and  in  Indian  River  of  3  inches. 

During  long  continued  and  heavy  rains  the  level  of  Indian  River  is  sometimes 
raised  over  4  feet  above  its  mean  height,  and  keeps  nearly  at  that  height,  very  gradu- 
ally falling  for  several  months. 

Owing  to  the  greater  distance  from  the  sea,  the  greater  area  of  water  surface,  and  a 
smaller  outlet  to  the  ocean  than  Mosquito  Lagoon,  the  water  in  the  Indian  River  falls 
much  slower  than  in  Mosquito  Lagoon,  and  it  thus  happens  that  Indian  River  at  such 
times  is  several  feet  higher  than  the  water  of  the  lagoon^  and  there  is  consequently  a 
very  strong  current  running  through  the  canal  from  the  river  to  the  lagoon.  This 
occarrcd  in  1878,  coming  under  my  own  observation,  when  a  height  of  2  to  3  feet 
above  the  lagoon  was  maintained  for  several  months,  and  passage  throngh  the  canal 
was  almost  impossible  against  the  current. 

For  a  relief  at  such  a  time,  should  it  ever  occur  again,  it  would  probably  be  better 
to  open  a  cut  from  the  head  of  Banana  River  to  theocean,  through  the  beach  at  '' Pep- 
per Haulover,''  where  the  distance  is  onl^  a  few  rods,  and  allow  the  water  to  escaped 
This  would  avoid  the  necessity  for  locks  in  the  canal,  and  would  be  a  grateful  relief 
to  the  submerged  plantations,  and  the  cost  would  be  trifling  compared  to  locks. 

The  present  canal  is  a  narrow  cut,  varying  from  3  (^to  12  feet  in  width  at  the  water 
surface,  which  pierces  the  narrow  isthmus  separating  these  bodies  of  water  about  8 
miles  from  their  respective  heads,  with  a  depth  of  water  at  present  varying  from  3.8 
to  1.7  feet  of  mean  low-water. 

HISTORY. 

The  present  Haulover  Canal  was  built  in  the  spring  of  1853  by  the  United  States 
Oovemment  according  to  the  plans  and  under  the  immediate  direction  of  Lieut.  H.  G. 
Wright  (now  brigadier-general  and  brevet  major-general  and  Chief  of  Engineers,  U. 
S.  A.),  and  was  designed  for  the  passage  of  small  boats  only. 

78  E 
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The  first  Bnrvey  of  this  canal  was  made  by  Lieut.  J.  E.^Blake,  of  the  United  States 
Topographical  Engineers,  iu  1845,  under  the  direction  of  General  Worth,  with  the 
view  of  opening  a  passage  for  boats  carrying  supplies  for  the  United  States  Army, 
then  o^rating  against  the  Indians  at  various  places  on  this  coast,  and  the  canal  was 
subsequently  constructed  on  the  line  located  by  him. 

The  original  dimensions  of  the  canal  asplauned  by  Lieutenant  (now  General)  Wrieht 
gave  a  width  at  the  ordinary  water  level  of  12  feet  in  the  earth  cuts,  a  bottom  width 
of  8  feet,  a  depth  of  2  feet,  with  side  slopes  of  1  to  1  in  earth  cuts,  and  with  perpen- 
dicular sides  in  the  rock  cutting.  Its  length,  as  given  by  Lieutenant  (now  General) 
Wright  in  his  report  to  Gen.  J.  G.  Totten,  then  Chief  Engineer  of  the  United  States 
Engineers,  was,  in  1853,  about  2,150  feet.  As  determined  by  Lieutenant  Blake  in  his 
Burvev  in  1645,  it  appears  to  have  been  2,167  feet  accor<liug  to  his  profile.  It  is  now 
2,067  feet. 

DESCRIPTION   OF  THE  COUNTRY. 

The  narrow  isthmus  throngh  which  the  Hanlover  Canal  passes  is  a  low  and  almost- 
level  wind-swept  plain,  which  extends  from  the  great  Turnbull  Swamp,  at  the  head 
of  Indian  River,  to  the  marshes  at  the  north  of  Merritt's  Island.  It  is  covered  with  a 
scanty  growth  of  saw  palmetto  and  grass,  with  occasionally  solitary  palms  and  patches 
of  oak  scrub  and  small  hummocks.  It  is  nnderlaid'throughout  its  whole  extent  with 
coquina  rock,  which  often  crops  out  on  the  surface.  That  this  rocky  barrier  is  con- 
tinuous is  proved  by  the  numerous  outcrops  just  mentioned,  and  by  the  excavations 
for  wells  and  other  purposes  made  in  several  places  by  the  settlers,  which  I  have  ex- 
amined, and  is  also  shown  in  the  ditch  surrounding  Old  Fort  Ann.  The  elevation  of 
this  isthmus  is  nowhere  more  than  8  or  9  feet,  and  the  plain  appears  to  be  almost 
level,  dipping  slightly  towards  Mosquito  Lagoon. 

The  underlying  coqnina  rock,  belonging  to  the  post-tertiary  deposits,  is  simply  a 
conglomeration  of  small  shells,  more  or  less  broken  or  comminuted,  and  cemented 
with  a  variable  degree  of  hardness.  The  upper  layers  of  this  rock  are  the  more  finely 
comminuted  and  ihe  hardest.  Descending,  the  character  of  the  rock  gradnally 
changes,  growing  coarser  and  losing  its  cementing  qualities,  until  at  a  varying  depth 
of  from  4  to  6  feet  it  loses  the  character  of  rock  entirely  and  becomes  only  a  homoge- 
neous assemblage  of  shells,  more  or  less  broken  and  rotten.  The  bottom  of  Indian 
River  and  Mosquito  Lagoon  consists  of  sand  and  finely  comminuted  shell.  In  Haul- 
over  Bay  the  bottom  is  muddy.  This  bay  and*  Indian  River;  and  the  salt  marsh 
separating  them,  is  underlaid  with  coquina  rock  and  hard  shell  at  a  depth  below  the 
bottom  of  from  2.3  to  5.6  feet,  and  gradually  dips  to  the  west  until  at  a  distance  of 
4,300  feet  from  the  shore  it  disappears.  In  Mosquito  Lagoon  rock  was  encountered  in 
only  one  place  in  the  seven  borings  taken,  and  then  at  a  depth  of  3.7  feet  below  the 
bottom  and  500  feet  from  the  west  shore  of  the  lagoon.  A  stratum  of  marsh  mud 
and  clay  was  found  to  exist  in  the  Mosquito  Lagoon  at  a  depth  of  4.8  to  3.7  feet  be- 
low the' bottom, •I, 460  feet  out  from  the  shore,  when  it  dips  suddenly  to  the  east,  and 
at  1,980  feet  from  the  shore,  where  the  last  boring  was  taken,  is  6.8  feet  below  the  bot- 
tom of  the  lagoon. 

DESCRIPTION  OF  THE  SURVEY. 

Immediately  upon  the  receipt  of  your  instructions  I  organized  a  party  at  Titusville 
for  the  purpose  of  making  the  necessary  surveys  and  soundings.  Upon  the  fact  be- 
coming known.  I  was  waited  upon  by  several  of  the  principal  citizens  of  Titusville 
and  vicinity,  all  deeply  interested  in  the  proposed  improvement,  and  suggesting  the 
examination  of  additional  loutes. 

As  the  locality  is  practically  accessible  only  by  water,  I  chartered  the  3-ton  sloop 
Belle,  of  Indian  River,  for  our  conveyance  to  the  canal,  which  is  situated  9  miles  in  a 
northeast  direction  from  Titusville. 

Upon  my  arrival  there  I  at  once  established  a  ^auge  on  Futch'a  wharf,  in  Hanlover 
Bay  of  Indian  River,  just  north  of  the  canal,  at  its  present  western  end^  and  another 
in  the  eastern  end  of  the  canal  near  Mosquito  Lagoon.  I  ran  a  transit  kne  from  Mos- 
quito Lagoon  to  Indian  River,  and  took  levels  and  cross-sections  of  the  present  canal 
every  100  feet.  I  then  ran  a  double  line  of  soundings  on  the  axis  of  the  canal  in 
Mosquito  Lagoon  to  a  depth  of  5.8  feet  at  mean  low-water,  as  determined  by  the 
United  States  Coast  Survey,  and  a  corresponding  line  across  the  Hanlover  Bay  and  in 
Indian  River.  • 

Borings  were  taken  on  these  lines  at  intervals  of  about  200  feet,  and  also  through 
the  present  canal.  I  also  took  soundings  and  borings  on  the  other  lines  in  Hanlover 
Bay,  shown  on  the  accompanying  plan,  to  establish  the  best  location  of  a  cross-dam. 

I  also  observed  the  velocity  of  the  current  in  the  present  canal  during  the  preva- 
lence of  a  heavy  northeast  storm,  at  which  time  the  wat-er  in  Mosquito  Lagoon  was 
20  inches  higher  than  the  wat<'r  of  Indian  River  at  the  gauge  at  Futch's  wharf,  aud 
the  velocity  observed  was  2.8  miles  per  hour.  The  prosecution  of  this  survey  was 
seriously  retarded  by  a  succession  of  severe  rain  storms  and  squalls,  at  one  time  giving 
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grave  apprehension  of  a  cyclone  snch  as  occurred  the  previous  year  on  this  coast,  and 
which  was  very  destructive  in  its  effects  on  the  Indian  River.  My  party,  with  one 
exception  besides  myself,  were  forced  to  take  refuge  in  an  adjoining  settler's  house  for 
several  nights,  as  my  tents  threatened  to  blow  down  at  any  moment,  although  pitched 
Id  a  sheltered  position. 

Dnring  a  lull  in  the  storm  and  while  the  water  was  too  rough  for  soundings,  I  made 
a  personal  examination  of  the  isthmus,  on  both  sides,  .and  in  the  middle,  as  far  north 
aB  Whatton's  place  (shown  on  accompanying  chart  of  comparati  ve  soundings),  and  as 
far  south  as  the  Dummett  orange  grove,  belonging  to  the  Duke  de  Castellucia  (which 
is  also  shown  on  the  chart),  for  the  purpose  of  deciding  upon  the  advisability  of  a 
cliange  of  location  for  the  new  canal,  as  suggested  by  many  of  the  citizens  before  re- 
ferred to  and  ordered  in  your  second  letter  of  instructions. 

These  examinations  disclosed  the  facts  that  a  better  location  for  the  canal  exists 
ahont  a  mile  to  the  north,  just  south  of  Crook's  house,  shown  on  the  chart.  The  width 
of  the  isthmus  at  this  place  is  practically  the  same,  between  the  high-water  lines,  and 
there  is  no  marsh,  as  exists  in  front  of  the  west>ern  end  of  the  present  canal.  The  dis- 
tance between  the  (>-foot  curves  is  half  a  mile  shorter  at  this  point  than  where  the 
canal  is  now  located,  but  the  profile  is  essentially  the  same,  and  rock  underlies  the 
whole  isthmus,  as  is  found  by  the  outcrops.  If  the  original  location  of  the  canal  had 
been  made  at  this  point  it  would  have  possessed  the  slight  advantage  in  the  depth  of 
water  over  its  present  location,  and  the  general  alignment  of  the  inland  coast  naviga- 
tion -would  have  been  better,  but  with  the  present  cut  existing  I  do  not  consider  a 
chanse  of  location  advisable,  as  the  amount  already  excavated  and  the  advantai^es 
which  the  present  cut  affords  of  presenting  a  Qontinuous  curtain  which  can  be  assailed 
its  entire  length,  and  in  which  dredge-boats  and  scows  can  be  operated,  far  outweigh 
the  minor  advantages  of  any  other  route,  even  without  considering  the  fact  that  a 
reservation  has  been  declared  on  each  side  of  the  present  canal. 

From  data  furnished  me  bv  the  Superintendent  of  the  United  States  Coast  Survey,  I 
was  enabled  to  find  the  stone  bench-mark  set  by  the  Coast  Survey,  and  to  refer  my  sound- 
ing and  borings  to  this  coast  survey  datum  of  mean  low-water.  This  bench  is  a  co- 
qniua  stone  6"  by  6"  28."  The  mark  is  the  center  of  a  wooden  plug  driven  in  horizon- 
tally alK>ut  six  inches  below  the  top,  which  plug  is  0.6  of  a  foot  above  the  plane  of 
reference  mean  low-water.  The  stone  was  originally  buried  in  the  bank  6  feet  from 
the  high-water  mark,  but  it  is  now  several  feet  in  the  water,  owing  to  the  washing 
away  of  the  shore.  It  is  situated  in  a  small  cove  on  the  east  side  of  Hanlover  Bay, 
about  half-way  between  Sykes'  and  Jackson's  wharves.  It  was  found  after  a  hard 
search. 

My  8ur\'ey  established  the  following  facts :  The  present  length  of  the  canal  from 
high-water  on  Mosquito  Lagoon  to  high-water  on  Haulover  Bay,  Indian  River,  is 2, 087 
feet.  Hie  length  of  dredging  required  to  establish  a  channel  4.5  feet  deep  in  Mosquito 
Lagoon  is  1,880  feet,  and  the  same  in  Haulover  Bay  through  the  salt  marsh,  and  in  In- 
dian Eiver,  is  5,020  feet. 

The  profile  shows  an  extreme  heijtht  of  the  natural  surface  of  the  ground  above  the 
•bottom  grade  of  the  proposed  canal  of  12.60  feet  with  an  average  cut  of  about  10.50  feet. 
Rock  is  encountered  for  a  distance  of  1,370  feet  in  the  cut,  and  averages  4  to  5  feet  in 
thickness.  In  Indian  River  there  is  a  rock  cut  of  1,170  feet,  and  averaging  4  inches  in 
depth,  required  to  obtain  a  depth  of  4.5  feet  at  mean  low- water.  The  water  is  lowered 
by  the  winds  2  feet  below  mean  low-water,  and  sometimes  raised  to  a  height  of  4.50 
feet  and  probably  more,  during  storms  at  the  end  of  the  rainy  season. 

PREVIOUS  SURVEYS  AT  THE  LOCALITY  AND  OBSERVATIONS. 

I  first  visited  this  canal  in  February,  1869,  in  a  tour  through  the  State,  making 
collections  of  natural  history  for  the  Museum  of  Comparative  Zoology  of  Harvard 
University,  Cambridge,  Maes.  At  that  time  I  camped  upon  its  banks,  and  passed 
throngh  it  in  a  smi^  boat  with  great  difiSculty.  Then  there  were  only  a  dozen  settlers 
within  a  radius  of  20  miles.  Now  there  are  over  that  number  within  2  miles.  The 
canal  was  little  used,  and  had  been  suffered  to  become  nearly  choked  up  by  the  caving 
in  of  large  masses  of  rock  from  the  sides.  At  that  time  the  small  channel  leading 
from  the  month  of  the  canal  to  deep  water  in  Mosquito  Lagoon  ran  out  in  a  southeast 
direction.  It  now  runs  out  in  a  northeast  direction.  There  was  a  low  line  of  stone 
riprap  extending  nearly  100  yards  into  the  lagoon,  placed  on  the  north  side  of  the 
line  of  the  canal  produced,  evidently  intended  as  a  jetty  for  the  purpose  of  preserving 
a  deep  channel.  This  purpose,  however,  it  failed  to  accomplish.  There  was  no  chan- 
nel on  the  line  of  the  canal,  and  the  stones  were  nearly  covered  up  by  sand. 

No  trace  existed  of  the  channels  included  in  the  estimate  of  Lieutenant  (.now  Gen- 
eral) H.  G.  Wright,  in  his  report  to  General  Totten  in  1853. 

At  low-water  a  shoal  existed  in  front  of  the  canal  in  Mosquito  Lagoon. 

In  1H78  I  passed  through  the  canal  on  a  reconnoissance  for  the  Peahody  Museum  of 
Archseology  and  Ethnology  of  Harvard  University.  The  canal  had  been  cleared  out 
by  private  parties,  and  would  pass  boats  of  11  feet  beam  and  drawing  16  to  18  inches. 
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The  small  channel  in  Mosqnito  Lagoon  from  the  canal  mouth  to  deep-water  ran  oat 
in  a  northeast  direction.  The  stone  riprap  on  the  north  side  of  the  ax.is  of  the  canal 
had  almost  entirely  disappeared,  being  covered  up  by  the  sand.  Marsh  grass  was  be- 
gin ningto  erow  on  the  shoal  at  the  east  end,  and  there  was  a  large  shoal  at  the  west 
end  in  Haulover  Bay.  In  1880  I  again  visited  the  locality,  and  made  a  survey  in  the 
vicinity,  and  observed  the  extreme  low-water  shown  on  the  accompanying  profile. 

It  appears  by  comparison  of  the  4  and  5-foot  curves  on  tlie  chart  of  comparative 
soundings,  transmitted  with  the  soundings  taken  on  my  survey,  that  those  curves  in 
Indian  Kiver  have  moved  in  about  one-fourth  of  a  mile  nearer  the  shore  than,  they 
were  at  the  time  the  coast  survey  was  made.  The  4-foot  curve  now  shows  a  depth  of 
5  feet,  and  the  5-foot  curve  a  depth  of  5.10.  In  Mosquito  Lagoon  the  same  action  ap- 
pears to  be  taking  place. 

The  4-foot  curve  now  shows  a  depth  of  5.6,  and  the  5-foot  curve  a  depth  of  aboat 
5.8. 

The  material  brought  out  of  the  canal  is  plainly  discernible  in  the  contours  of  the 
bottom. 

In  comparing  the  soundings  taken  by  Lieutenant  Blake  in  1845,  the  only  bench- 
mark available  for  comparison  is  the  profile  of  the  cut.  His  profile  shows  a  height  of 
8.2  feet,  at  the  highest  point,  above  the  water-line.  Mine  shows  8.10.  From  this  it 
appears  that  the  water  was  at  about  the  same  height  as  when  his  soundings  were 
taken.  From  his  chart  it  appears  that  the  distance  from  shore  to  4  feet  of  water  in 
1845  was  1,610  feet.  In  1881  it  was  1,675.  In  1845  it  was  2,100  feet  out  of  5  feet  depth 
of  water.  Now  it  is  1,870  feet.  This  shows  a  slight  increase  in  depth.  The  more 
rapid  increase  from  the  Coast  Survey  soundings  is  probably  due  to  the  washing  away 
of  the  material  brought  out  of  the  cut,  Vhich  material  appears  to  have  been  nigher 
when  the  coast  survey  was  made.  It  also  appears  by  the  surveys  that  a  gradual  waste 
of  4.62  feet  per  year  has  taken  place  in  the  eight  years  between  Lieutenant  Blake's 
and  Lieutenant'(now  General)  Wright's  survey.  In  the  twenty-eight  succeeding  years 
a  loss  of  2.25  feet  per  year  is  shown.  This  waste  of  the  shore  is  confirmed  by  the  posi- 
tion of  the  Coast  Survey  bench  before  referred  to,  and  has  been  observed  by  me  in 
many  places  in  the  vicinity,  by  reference  to  the  government  corners  of  the  land  sur- 
veys. 

RESERVATION. 

In  October,  1880,  I  was  appointed  a  United  States  deputy  survevor,  and  made  a 
survey  of  a  reservation  1,000  feet  wide  on  each  side  from  the  center  line  of  the  canal, 
marking  the  boundaries  with  stone  posts  sunk  in  the  ground  and  with  earth  mounds, 
as  prescribed  in  the  manual  of  instructions  to  the  United  States  deputy  surveyors. 

This  survey  was  accepted.  It  was  not  extended  over  the  land  of  Andrew  Jackson 
and  none  of  his  laud  was  included  in  the  reservation,  by  order  of  the  Hon.  Le  Roy  D. 
Ball,  United  States  Surveyor-General. 

I  am  informed,  liowever,  by  letter  of  the  7th  instant,  from  the  Hon.  N.  C.  McFar- 
land.  United  States  Commissioner  of  the  General  Land  Oflice,  ''that  as  the  canal  is 
an  important  one"  it  has  been  decided  to  include  this  additional  land  in  the  reserva-  * 
tion,  and  orders  have  been  given  for  its  survey. 

The  reservation  was  dechired  by  proclamation  of  the  President  of  the  United  States, 
August  26,  1880,  and  includes  laud  held  under  the  homestead  act  by  Henry  D.  Sykes 
and  William  E.  Futeh,  as  shown  on  the  plan  of  the  canal  accompanying  this  report. 

These  entries  of  lantl  were  made  under  the  homestead  law  prior  to  the  date  of  the 
order  for  reservation,  and  a  ''final  certiticate"  has  been  issued  to  Henry  D.  Sykes,  who 
has  resided  on  the  land  and  complied  with  the  law.  In  the  case  of  'Wm.  E.  Futch, 
who  had  entered  fractional  section  30  under  the  homestead  law  beibre  the  order  of 
reservation  was  made,  he  has  built  a  house  and  set  out  an  orange  grove,  and  lived  on 
and  cultivated  the  land  in  good  faith,  as  the  law  provides,  but  not  long  enough  to 
have  received  a  final  certificate. 

Andrew  Jackson,  over  whose  land  the  survey  is  to  be  extended,  holds  a  patent  from 
the  United  States  for  his  land,  under  the  homestead  act. 

As  ttiis  land  is  held  by  law  by  the  settlers,  it  is  evident  that  the  United  States  is 
bound  to  reimburse  them  for  the  laud  taken  for  right  of  way. 

As  no  appraisement  of  the  land  has  yet  been  m^e  it  is  impossible  to  say  what  the 
amount  of  land  damages  will  be,  but  from  the  nature  of  the  improvements  and  the 
prices  broug:ht  by  other  orange  groves  sold  in  the  immediate  vicinity  it  is  probable 
that  they  will  reach  the  sum  of  |10,000,  even  if  they  do  not  exceed  it,  including  the 
land  to  be  included  in  the  reservation  now  belonging  to  Andrew  Jackson. 

For  more  particular  data  regarding  the  amount  of  land  taken  from  each  person,  ref- 
erence is  hereby  made  to  my  plan  of  the  *'  Haulover  Canal  Reservation,  maae  by  order 
of  Le  Roy  D.  Ball,  United  States  surveyor-general  of  Florida,  on  a  scale  of  100  feet  to 
1  inch,''  and  transmitted  with  my  report  and  field  notes  of  survey. 
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PREVIOUS    EFFORTS    BY    THE    INHABITANTS    TO    ESTABLISH    A    NAVIGABLE    CHANNEL 

THROUGH  THE   HAULOVER. 

Ill  the  spring  of  1879 1  was  consulted  by  several  of  the  most  enterprising  citizens  of 
TituBville  and  vicinity,  and  particularly  by  Mr.  H.  F.  Hammond,  of  Lake  Worth, 
Fla.,  a  gentleman  owning  a  large  cocoanut  grove  on  the  shores  of  that  lake,  and 
one  mu(m  interested  in  the  inland  navigation  on  the  east  coast  of  Florida,  upon  the 
cost  and  feasibility  of  widening  the  existing  passage  to  a  width  of  25  feet  and  a  depth 
of  3  feet.  Estimates  were  made  based  upon  such  data  as  was  afforded  by  the  United 
States  Coast  Survey  charts  of  the  inside  passage,  east  coast  of  Florida,  and  the  land 
maps  of  the  locality,  supplemented  by  a  personal  examination,  and  Mr.  Hammond 
endeavored  to  obtain  the  ^atuitous  co-operation  of  the  people  living  on  the  coast  from 
Daytona  on  the  Halifax  River  to  Lake  Worth ;  but  while  all  agreed  in  the  importance 
ana  desirability  of  the  improvement,  the  attempt  was  unsuccessful,  as  it  was  the  gen- 
eral belief  that  an  adequate  improvement,  such  as  was  demanded  by  the  trade  or  the 
region,  was  beyond  the  power  of  private  enterprise  and  the  means  of  the  people. 

In  the  summer  of  1880  several  meetings  of  the  citizens  of  Port  Orange  and  Daytona 
were  held  at  the  latter  place,  to  consider  the  widening  of  the  present  canal  to  a  width 
of  25  feet  and  a  depth  of  3  feet. 

A  survey  was  made  and  estimates  prepared  of  the  contemplated  work,  and  I  was 
appointed  a  member  of  a  subcommittee  to  collect  contributions  to  enable  the  work  to 
be  done.  The  following  circolar  and  report  of  the  engineer  was  printed  and  largely 
distributed  among  the  people  of  the  east  coast,  asking  all  to  aid  in  the  enterprise. 

circuiLar. 

"Daytona,  Fla.,  October  20^  1880. 
**  We,  the  executive  committee,  appointed  by  a  meeting  of  the  citizens  of  the  coast, 
for  the  purpose  of  taking  steps  to  secure  the  opening  of  a  navigable  channel  between 
Hillsboro'  River  and  Indian  River,  would  submit  to  you  our  plan  of  work  and  invite 
yoQT  cordial  co-operation  and  aid. 

"Annexed  hereto  you  will  tind  the  report  of  a  special  committee  appointed  to  survey 
and  examine  the  proposed  improvement,  as  well  as  their  estimate  of  the  cost,  which 
is  believed  to  be  ample  for  the  work. 

"  It  is  now  proposed  that  subcommittees  shall  be  appointed  at  each  precinct  on  the 
Halifax,  Hillsboro^  and  Indian  rivers,  to  solicit  subscriptions  in  either  cash  or  specified 
parts  of  the  work,  and  at  the  same  time  this  circular  will  be  sent  to  all  who  we  believe 
will  aid  us. 

*•  On  the  first  Monday  of  December  this  committee  will  meet  for  the  purpose  of  receiv- 
ing the  reports  of  the  subcommittees  on  subscriptions,  together  with  the  responses 
from  non-residents,  when,  if  it  is  found  that  enough  has  been  subscribed  to  make  the 
improvement,  the  work  will  be  pushed  forward  at  once. 

*'  It  is  fully  believed  by  this  committee,  and  was  the  unanimous  sentiment  of  the  meet- 
,  ing  which  appointe<l  us,  that,  with  this  improvemei.t  made,  the  business  of  the  coun- 
try thus  joined  would  be  sufficient  and  ample  to  secure  to  the  entire  section  that  which 
we  all  need — trandporiaiion — as  it  would  then  pay  both  an  outside  and  inside  steamer. 
"  We  trust  that  you  will  join  with  us  in  the  work,  and  if  so,  that  you  will  at  once 
notify  either  member  of  the  committee  what  amount  you  will  subscribe,  with  the 
understanding  that  yuu  will  not  be  called  upon  for  your  subscription  unless  the  full 
amount  needed  is  subscribed,  when  you  will  be  notified,  and  it  will  then  be  expected 
"that  you  remit  at  once,  so  as  to  enable  the  work  to  be  commenced  and  pushed  to  an 
earlv  completion. 

'*  Wm.  Jackson, 
'<  D.  D.  Rogers, 
"R.  S.  Sheldon, 

Committee," 
report  op  the  special  committee. 

'' Gentlemen:  The  committee  to  whom  was  referred  the  matter  of  surveying  and 
making  a  thorough  examination,  and  calculating  the  probable  cost  of  widening  and 
deepening  the  Haulover  Canal  to  the  width  of  *25  feet  and  depth  of  not  less  than  3 
feet,  would  most  respectfully  report  to  your  committee  that  we  have  complied  with 
yonr  request,  and  we  find  it  necessary  to  extend  either  end  of  the  canal,  on  the  lagoon 
side  1,400  feet,  and  Indian  River,  2,400,  making  the  total  length  of  the  canal  6,000  feet. 
We  find  it  the  most  practicable  to  widen  all  on  one  side,  and  that  the  north;  and  in 
removing  the  rock  we  suggest  it  be  placed  on  the  line  of  the  south  side  extended  into 
the  lagoon,  as  we  tind  it  necessary  to  build  a  breakwater,  and  we  would  respectfully 
recommend  the  same  to  your  committee.  The  rehiaiuing  distance  of  400  to  deep  water 
on  the  lagoon  on  the  south  side,  the  north  side  opposite,  and  1,200  feet  from  the  marsh 
to  deep  water  in  Indian  River,  also  the  north  side  from  the  main  land  to  the  mar^h, 
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we  would  recommend  to  be  piled  with  'close  piliDg/  good  hard  cabbage  logs  10  to 
12  feet  loDg ;  between  the  last-mentioned  places,  on  the  south  side,  we  recommend  be 
filled  with  dredginffs  and  loose  rock,  deposited  a  few  feet  off  the  true  line  and  parallel 
with  the  same ;  either  end  of  the  canal  we  recommend  be  enlarged  so  that  the  entrance 
will  be  50  feet  in  width. 

*'A  synopsis  of  our  calculation  is  as  follows: 

*' Rock  excavation $400 

<<Sand         *'        (above  high- water) 600 

**Dredging 1,000 

"  Piles,  and  driving  same 000 

"Total 3,500 

'^  We  have  been  liberal  in  our  estimate,  and  believe  that  the  work  can  be  done  for  leas, 
but  it  depends  somewhat  upon  the  manner  in  which  the  work  is  carried  on,  and  have 
eudeavored  to  remember  the  disadvantages  that  we  are  subject  to.  We  believe  the 
work  to  be  practicable,  and  would  recommend  that  the  work  be  carried  on  at  an  early 
date. 

"  We  are,  yours,  very  respectfully, 

*' David  D.  Rogers, 

'' Civil  Engine&r. 
**  Lawrence  Thompson. 
"G.  M.  Wallace. 
"To  the  Executive  Committee 

of  the  proposed  improvement  in  the  Haulover  Canal." 

This  appeal  met  with  indifferent  success,  as  it  was  universally  believed  by  the  people 
that  the  estimates  were  much  too  small,  aud  that  the  proposed  width  of  25  feet  was 
inadequate  to  their  wants. 

It  resulted  in  raising  only  a  few  hundred  dollars,  mainly  contributed  by  parties  de- 
sirous of  running  trade  boatsfrom  Day  tona  to  Indian  River.*  This  amount  was  expended 
in  deepening  the  existing  channel,  removin^^  fragments  of  the  ledge  that  had  fallen  in 
aud  were  obstructing  the  channel,  and  cutting  away  a  few  projecting  points  of  rock, 
so  as  to  enable  a  boat  of  14-feet  beam  to  pass  through  the  canal  under  favorable  cir- 
cumstances. 

I  was  also  requested  by  the  chairman  of  the  meeting  to  correspond  with  the  United 
States  Engineer  Department,  to  ascertain  if  the  aid  of  the  general  government  could 
not  be  invoked  to  assist  the  enterprise.  In  compliance  with  this  request  I  addressed 
a  letter  to  you  upon  the  subject,  and  transmitted  the  information  contained  in  yoor 
reply  to  the  chairman. 

Last  spring  Mr.  J.  M.  Kreamer,  the  engineer  of  the  Atlantic  aud  Gulf  Coast  Canal  and 
Okeechobee  Land  Company,  made  an  examination  of  the  isthmus  in  the  interest  of  his 
company,  between  Indian  River  and  Mosquito  Lagoon,  taking  some  borings,  and  re- 
ported in  favor  of  a  canal  44  feet  wide  at  the  base,  with  side  slopes  of  2  to  1.  He 
thinks  it  will  be  necessary  to  have  guard-gates  or  looks  in  the  canal ,  to  control  the 
water  when  the  levels  of  the  respective  lagoons  are  disturbed  by  the  wind. 

In  1879  a  charter  was  granted  by  the  State  of  Florida  to  Phineas  D.  Wesson  and 
associates,  of  Titnsville.,  Fla.,  under  the  name  of  the  Haulover  Tram  Railroad  Com< 
pany,  for  a  railroad  across  the  divide  for  transporting  boats  and  merchandise. 

Nothing  has  ever  been  done  by  any  of  these  companies. 

IMPROVEMENT  PROPOSED. 

From  the  data  obtained  in  the  surveys  and  examinations,  and  from  observation  and 
study  of  the  locality  and  an  intimate  personal  acquaintance  with  the  needs  of  the 
Indian  River  country,  I  respectfully  recommend  the  following  improvement : 

The  widening  of  the  existing  canal  to  a  width  of  00  feet  on  the  bottom,  and  a  depth 
of  4.5  feet  below  mean  low-water  of  the  United  States  Coast  Survey,  with  side  slopes 
in  loose  shell  and  sand  of  2  to  1,  and  in  rock  cutting  of  i  to  1.  The  excavation  to  be 
mainly  made  upon  the  north  side  of  the  present  canal.  Both  sides  to  be  trimmed  and 
sloped  with  the  foregoing  slopes,  as  shown  on  the  three  plates  of  cross-sections  here- 
with transmitted. 

The  banks  of  the  present  canal  are  undermiued  by  the  action  of  the  corrent  in   h 
formation  of  loose  shell  below  the  rock,  in  some  places  6  to  8  feet. 

For  this  reason,  and  to  prevent  subsequent  caving  and  to  straighten  the  canal  on  the 
south  side,  I  recommend  tnat  the  banks  be  trimmed  and  sloped  aud  protected  with  rip- 
rap on  both  sides  through  the  land  cut,  from  the  bottom  of  the  canal  to  a  height  of  4 
feet  above  mean  low-water,  with  broken  rock  taken  fi-om  the  cut,  except  in  places 
where  the  rock  itself  is  sufficiently  hard. 

This  is  shown  to  be  necessary  by  the  action  of  the  water  in  undermining  the  sides 
and  washing  away  the  banks,  as  it  has  done,  until  a  cross-section,  which  was  origi- 
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nally  12  feet  at  the  water-level  in  1853  through  the  sand  cut.  is  now  25  and  26  fecit. 
This  material  has  heen  taken  out  by  the  current  and  deposited  in  a  bar  at  both  ends 
of  the  canal. 

Owing  to  the  very  strong  current,  at  times  exceeding  2.8  miles  per  hour,  flowing 
throueh  the  canal,  sometimes  in  one  direction  and  sometimes  in  the  opposite,  and  the 
lateral  exposure  to  the  sweep  of  the  prevalent  very  strong  north  winds,  makine  naviga- 
tion by  bcNEite  or  other  vessels  with  much  top  hamper  through  the  canal  difficult,  I  have 
given  the  canal  somewhat  larger  dimensions  than  I  otherwise  would.  Rankin's  form- 
ula, ** greatest  width  of  boat  X  2,''  gives  results  larger  than  would  be  absolutely  rec^uired 
in  this  place  were  it  not  for  the  oftentimes  strong  current  and  the  other  conditions 
mentioned  as  existing.  The  shorter  time  required  to  produce  an  equilibrium  between 
the  lagoons  with  a  large  cross-section  should  also  not  be  overlooked.  It  is  confidently 
believed  that  upon  the  opening  of  this  canal  a  line  of  steamers  will  be  at  once  put  on 
to  traverse  between  Daytona  and  other  points  on  the  Halifax  and  Indian  rivers,  con- 
necting with  a  steamer  at  Port  Orange  or  New  Smyrna  from  Jacksonville  or  Savannah. 
These  steamers  would  probably  have  a  beam  of  25  to  30  feet  and  draw  3  to  4  feet  when 
loaded,  and  a  depth  of  4.5  feet  below  Coast  Survey  datum  is  consequently  recommended 
for  the  canal  to  make  it  navigable  at  the  lower  stages  of  water.  Several  steamboat- 
men  with  whom  I  have  conversed  are  desirous  of  establishing  such  a  route  as  soon  as 
the  canal  is  opened.  Dredging  of  the  same  width  and  depth  will  be  required  in  Mos- 
quito Lagoon  for  a  distance  of  1,880  feet  from  shore,  as  shown  on  tbe  profile  transmit- 
ted, and  through  Haulover  Bay  and  iu  Indian  River  for  a  distance  of  5,020  feet  from 
the  west  end  of  the  land  cut.  The  material  to  be  dredged  is  sand  and  finely  commi- 
nuted shells.  There  will  be  a  rock  cut  in  the  bottom  of  the  dredged  channel  in  Indian 
River  for  a  distance  of  1,170  feet,  averaging  about  4  iuches  iu  depth. 

These  dredged  channels  in  Mosquito  Lagoon  and  ludian  River  will  require  parallel 
submerged  Jetties  to  be  placed  100  feet  apart  to  keep  them  open.  These  jetties  I 
recommend  to  be  carried  out  to  a  depth  of  5.8  feet  in  Mosquito  Lagoon,  which  will 
give  a  length  of  2,120  feet. 

In  the  Haulover  Bay  I  think  the  jetties  can  be  dispensed  with,  and  would  substi- 
tute a  croes-dam,  610  feet  long,  across  the  narrowest  place  in  the  bay,  just  south  of 
the  canal,  and  in  the  position  snown  on  the  accompanying  plan. 

In  Indian  River,  beginning  at  the  west  shore  of  the  marsh,  parallel  submerged  jet- 
ties wiQ  be  required,  of  a  length  of  4,050  feet,  or  to  a  depth  of  4.8  feet,  as  shown. 

These  Jetties  are  shown  to  be  necessary  by  the  action  of  the  water  in  filling  the  cuts 
mentioned  by  Lieut>enant  (now  General)  H.  G.  Wright,  in  his  report  before  referred  to. 
lam  also  informeil  by  the  residents  in  the  vicinity  that  channels  have  frequently  been 
dag  out  in  the  lagoon  and  Haulover  Bay,  but  they  were  quickly  filled  up,  and  no 
trace  of  them  exists  to-day. 

Among  these  is  the  channel  said  to  have  been  dug  in  Haulover  Bay  to  float  the 
Coast  Survey  sloop  Steadfast,  which  was  hauled  across  the  isthmus  in  1875. 

The  ringle  line  of  riprap  thrown  down  on  the  north  side  of  the  canal  axis  in  the 
lagoon  was  an  imperfect  and  quite  inadequate  attempt  at  jettying,  and  it  is  not  sur- 
prising that  it  was  a  failure.  There  is  probably  no  littoral  current  in  either  Indian 
Kiver  or  Mosquito  Lagoon  at  this  locality,  but  the  long  reaches  of  shoal  water  extend- 
ing out  from  each  shore  are  subject  to  violent  wave  action  on  a  small  scale,  during 
the  prevalence  of  "northers,''  and  other  strong  winds,  which  it  is  believed  would  cer- 
tainly soon  fill  any  unprotected  cut,  especially  when  it  is  remembered  that  the  pre- 
vailing winds  are  from  the  north  and  southeast,  nearly  transverse  to  the  necessary 
line  of  the  cut*. 

The  sand-bars  forming  at  the  ends  of  the  canal  are  unquestionably  composed  of  ma- 
terial washed  from  the  banks  of  the  canal. 

With  the  banks  protected  by  riprap,  and  with  a  bottom  of  loose  rock  or  hard  shell, 
as  is  generally  the  case  through  the  present  out,  I  do  not  think  much  material  will  be 
foQud  for  the  current  to  transport  and  deposit  in  bars  at  the  ends  of  the  jetties. 

If,  in  time,  however,  such  should  prove  to  be  the  case,  it  might  be  necessary  to 
farther  protect  the  bottom  and  sides  with  riprap.  I  have  observed,  however,  that 
such  bars  are  generally  formed  some  little  distance  from  the  ends  of  the  Jetty,  or 
where  the  water  bes ins  sensibly  to  lose  its  velocity.  In  deep  water  this  leaves  a  chan- 
nel on  the  ri^ht  or  left  side,  or  both,  between  the  Jetty  end  and  the  deposit,  with  an 
abrupt  turn  into  the  canal. 

The  fact  that  there  will  be  abundance  of  stone  in  the  excavated  prism  of  the  canal 
to  build  these  Jetties,  which  would  otherwise  go  to  waste,  reduces  the  cost  of  them 
very  much. 

I  have  estimated  for  jetties  built  of  close-driven  double  row  of  »)almetto  lo^s,  averag- 
ing 10  feet  long,  cut  off  1  foot  belovr  mean  low- water,  and  find  that  jetties  of  this 
description  will  cost  much  more  than  the  mattress  and  stone  jetty,  such  as  you  are  so 
successfully  nsing  at  Saint  John's  Bar, Volusia  Bar,  and  other  places,  provided  the  stone 
nsed  is  taken  from  the  cut.  This  is  estimating  the  piles  at  40  cents  each,  delivered, 
and  40  cents  apiece  additional  for  driving — a  low  estimate ;  but  I  was  iuformed  by 
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reliable  parties  there  that  they  would  enter  into  a  contract  to  supply  them  at  that 
price,  and  some  parties  mentioned  even  lower  figures.  An  ordinary  wood-chopper  caa 
fell  and  cut  into  10-foot  lengths  70  to  80  such  piles  in  a  day,  as  has  been  done  on  Indian 
River  by  persons  building  wharves.  On  the  Indian  River  end  piles  cannot  be  driven 
On  account  of  the  rock. 

This  coquina  rock  is  nearly  of  the  specific  gravity  of  limestone,  and  in  this  locality 
will,  in  my  opinion,  answer  as  well  as  any. 

Pine  logs  or  palmetto  logs  can  be  obtained  for  mattresses  on  the  west  side  of  Indian 
River,  a  distance  of  5^  or  6  miles,  and  abundance  of  brush  can  be  obtained  within  a 
couple  of  miles  of  the  canal  on  the  isthmus. 

Tnere  will  be  14,972  cubic  yards  of  rock  excavation.  Of  this,  1,665  cubic  yards  will 
be  taken  from  the  dredged  channel  between  the  jetties  on  Indian  River. 

I  have  estimated  the  jetties  in  Mosquito  Lagoon  at  a  width  of  6  feet  at  the  shore 
end  and  14  feet  at  the  outer  end.  In  Indian  River,  where  the  jetties  are  lens  exposed 
to  long  reaches  of  the  prevailing  winds,  I  have  estimated  them  with  a  width  of  6  feet 
at  the  shore  ends,  and  12  feet  at  the  out^r  ends,  and  for  the  cross-dam  I  consider  8 
feet  in  width  to  be  ample  in  so  sheltered  a  position. 

At  these  widths  there  is  required  for  the 

Cubic  yards. 

Mosquito  Lagoon  jetties,  stone 1,836.$ 

Indian  River  jetties,  stone 3,086.2 

Cro88-dam  jetties,  stone 180.7 

Making  a  total  of  stone  of 5,103.2 

Of  this  amount,  1,665  cubic  yards  will  be  taken  from  the  cut  between  the  jetties, 
and  it  will  be  only  necessary  to  lay  it  upon  the  mattresses. 

There  will  be  apparently  a  surplus  of  9,868.8  cubic  yards  of  stone  more  than  is  re- 
quired for  the  jetties  and  cross-dam,  estimating  for  only  one  course  of  mattresses,  30 
inches  thick,  and  the  top  of  the  jetty  to  be  1  foot  below  level  of  mean  low- water,  where 
deep  enough,  except  at  the  cross-dam,  which  should  be  one-half  foot  above  mean  low- 
water. 

The  actual  surplus,  howevei*,  after  deducting  971.9  cubic  yards  for  riprap,  owing  to 
the  friable  and  decomposed  character  of  much  of  the  rock,  will  be  probably  very  little 
if  any.  The  dredgings  and  this  shell  and  disintegrated  rock  can  be  advant-ageoosly 
placed  on  the  back  or  outside  of  the  jetties,  serving  to  strengthen  them  and  rendering 
the  dimensions  assumed  above  ample.  Some  of  it  can  be  used  to  advantage  also  to 
protect  the  sides  of  the  dredged  channels. 

The  character  of  the  rock  is  such  that  very  little,  if  any,  will  require  blasting.  Where 
covered  with  water  or  damp  earth,  it  is  soft  and  can  be  easily  cut  out  with  an  ax  or 
dislodged  with  picks.  Upon  exposure  to  the  atmosphere,  however,  it  becomes  very 
hard.  I  do  not  believe  that  any  guard-gates  or  locks  will  be  required  in  the  canal. 
It  would  be  advisable,  however,  to  make  a  tow-path  on  one  side,  at  top,  in  order  that 
boat«  and  sailing  vessels  may  be  towed  against  the  current,  which,  as  a  general  rule, 
seldom  runs  in  the  same  direction  more  than  two  or  three  days  at  a  time,  and  then  is 
only  strong  enough  to  cause  trouble  during  the  prevalence  of  very  severe  northers  or 
long-continued  strong  southeast  winds,  except  in  floods  or  after  a  cyclone. 

If  in  the  future  it  is  found  that  locks  are  rei^uired  they^can  be  built  as  well  as  now. 
In  view  of  the  character  of  the  rock,  and  the  tact  of  the  existence  of  the  present  cut, 
presenting  a  continuous  face  for  work  and  allowing  narrow  scows  to  load  directlj 
from  the  bank,  1  think  my  estimates  herewith  presented  are  ample,  and  will  not  be 
exceeded 

ESTIMATE  OF   COST. 

Earth-work : 
Excavations  of  sand  and  shell  between  Mosquito  Lagoon  and  Indian  River, 

37,892  cubic  yards,  at  20  cents $7,578  40 

Dredging  in  Mosquito  Lagoon,  10,689  cubic  yards,  at  20  cents 2, 137  80 

Dredging  in  Indian  River,  21,445  cubic  yards,  at  20  cents 4, 289  GO 

.  14,005  20 
Rock-work : 
In  Indian  River,  1,605  cubic  yards,  excavated  and  placed  on 

jetty,  at  ^2 $3,330  00 

Between  Indiaif  River  and  Mosquito  Lagoon,  ditto,  13,307  cubic 

yards,  at  $1.50 19,960  50 

23,290  50 

Mosquito  Lagoon  jettioR: 

4,711.1  square  yards  uiattress  30  inches  thick,  at^l 4,711  10 

Indian  River  Jotties: 
8,100  square  yards  30  inches  thick,  at  $1 8,100  00 
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Crosfl-dam : 
&42.22  square  yards  mattress,  30  inches  thick,  at  (1 $542  22 

Riprap : 
971-9  cubic  yanls  laying,  one-half  from  dump  and  one-half  taken  from  cut, 

at  20  cents 194  38 

50,843  40 
Oontingencies  and  superintendence,  10  per  cent 5, 084  34 

55,927  74 
Add  for  land  damages,  approximated 10,000  OO 

Total 65,927  74 

It  is  recommended  that  palmetto  logs  he  used  in  the  mattresses,  and  mangrove  brush 
or  saw  palmetto,  all  of  which  are  very  abundant,  in  the  place  of  oak  brush,  to  avoid 
injary  irom  vorms.    This  will  insure  permanency  in  the  work. 

The  best  method  of  doing  the  work  will  be,  to  first  build  the  mattresses  in  position 
and  load  them  with  only  sufficient  stone,  taken  from  the  cut  at  the  time,  to  sinlc  them. 
After  the  mattresses  are  all  laid  the  dredging  and  excavation  can  go  on  simultaneously 
and  the  mattresses  be  loaded  with  their  fuliquota  of  stone,  and  the  top  of  the  Jetties 
l>ronght  up  to  grade.  Half  the  stone  required  for  riprap  will  have  to  be  dumped — 
tbat  is,  the  riprap  required  for  the  north  side  of  the  land-cut — and  taken  from  the 
damp  and  laid  upon  the  completion  of  the  side  slopes  on  the  north  side.  The  other 
half  can  be  laid  upon  the  south  bank,  it  only  being  necessary  to  throw  it  across  the 
old  canal,  if  the  slopes  of  the  south  bank  are  trimmed  first. 

The  best  time  of  year  for  doin^  the  work  would  be  from  November  Ist  to  May  1st. 
After  the  latter  date  the  mosquitoes  would  be  found  very  troublesome,  and  during 
Jane,  July,  August,  and  September  almost  unbearable.  This  place  has  the  reputation 
of  being  the  worst  for  mosquitoes  on  the  whole  east  coast,  and  my  experience  confirms  it. 

The  work  would  require  the  best  part  of  two  working  seasons  to  complete. 

COUNTRY  AND  POPULATION  Ta  BE  BENEFITED. 

The  country  to  be  directly  benefited  by  the  construction  of  this  canal  embraces  the 
^holo  of  the  east  coast  south  of  the  canal  and  to  the  southern  extremity  of  Lake 
Worth,  a  distance  of  160  miles.  The  coast  country  north  of  the  canal  to  the  northern 
extremity  of  Bulo's  Creek,  a  distance  of  60  miles,  will  be  also  indirectly  benefited, 
niaamnch  as  with  this  canal  opened  for  steamboat  navigation  a  sufficient  amount  of 
freight  could  be  collected  at  Mosquito  Inlet  to  amply  repay  a  regular  line  of  steamers 
from  that  inlet  to  Savannah  or  Jacksonville,  a  condition  of  things  that  without  it 
does  not  exist. 

The  population  of  the  east  coast  south  of  this  canal  to  the  lower  extremity  of  Lake 
Worth,  as  given  by  the  last  census,  is  about  1,600.  The  population  north  of  the  canal 
that  would  be  indirectly  benefited  is  about  1,800.  This  population  is  constantly 
increasing,  and  the  country  only  needs  an  outlet  for  its  productions  to  encourage 
plant^^rs  and  euable  it  to  receive  a  large  share  of  the  great  immigration  now  entering 
the  State. 

Abundance  of  good  land  awaits  the  settler  on  Indian  River,  and  the  oranges  from 
this  section  already  have  the  highest  reputation  of  any  in  the  State.  There  are  thir- 
teen stores  below  the  canal  on  Indian  River,  and  eight  post-offices. 

As  this  region  is  comparatively  unknown  and  generally  supposed  to  be  given  over 
to  alligators  and  mosquitoes,  I  will  quote  from  my  report  on  the  Indian  River  and 
tributary  country,  made  in  1880  to  the  Saint  John's  and  Indian  River  Railroad  Com- 
pany. It  appears  that  at  that  time  there  were  the  following  orange  groves  and  other 
plantations  on  the  Indian  River  and  at  Lake  Worth,  viz  : 

"Two  hundred  and  four  orange  groves,  containing  87,000  trees,  of  which  15,000  are 
now  bearing.  There  are  220,000  pineapples,  of  which  one-half  are  at  Lake  Worth,, 
and  about  half  this  number  of  bananas. 

"There  are  20  cocoanut  groves  at  Lake  Worth,  containing  12,000  cocoanut  palms. 

'*  To  these  should  be  added  an  almost  innumerable  number  of  guavas,  limes,  lemons, 
and  various  other  tropical  fruits,  such  as  sugar  apples,  mangoes,  olives,  dates,  grape- 
fruity  grapes.  West  Indian  pappaw,  sapodillo,  cherimoyer,  £,c.,  d&c. 

"Largo  amounts  of  sugar-cane,  sweet  and  Irish  potatoes,  early  tomatoes,  and  other 
early  vegetables  are  raised,  and  the  vegetables  are  ready  to  be  shipped  to  the  North 
in  February  and  March." 

The  present  amount  of  trade  to  and  from  Indian  River  is  very  difficult  to  determine 
with  accuracy.  Blanks  to  be  filled  out  with  the  amounts  of  freight  carried  by  the 
steamers  on  the  Upper  Saint  John's  above  Enterprise,  for  the  last  year,  have  been  sent 
by  me  to  the  steamboat  owners  whose  vessels  ply  on  that  route,  but  have  remained  un- 
answered.    Some  of  the  Indian  River  freight  is  sent  via  New  Smyrna  and  Mosquito 
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Inlet  and  pasees  through  the  existing  Hanlover  Canal,  but  the  largerpart,  at  present' 
crosses  the  diTide  from  Indian  River  to  the  Saint  John's,  either  at  Titasville  to  Salt 
Lake  Landing,  on  the  Saint  John's,  or  at  Rock  Ledge  to  Lake  Poinsett  Landing,  and 
follows  the  devious  channel  of  the  Upper  Saint  John's  to  Jacksonville,  occupying  firom 
50  to  70  hours  in  transit. 

The  Salt  Lake  and  Titusville  Branch  of  the  Salut  John's  and  Indian  River  Railroad, 
7.3  miles  long,  from  Salt  Lake  to  Titusville,  was  never  laid  except  with  temporary 
wooden  rails  and  operated  with  mules.  It  is  now  worn  out  and  disused,  and  all  neight 
is  hauled  over  in  wagons. 

In  regard  to  the  amount  of  productions  of  this  region,  I  will  quote  from  another  re- 
port, prepared  by  me  for  the  Sanford  and  Indian  River  Railroad  Company,  in  February, 
1881,  on  the  subject  of  Indian  River  trade: 

'^  There  were  shipped  last  year  (1680)  2,000,000  oranges,  equal  to  about  14,000  boxes. 
This  was  an  unfair  year  for  a  criterion,  as  fully  one-half  the  crop  was  blown  from  the 
trees  and  destroyed  in  the  cyclone  that  visited  that  section  before  the  oranges  were 
ripe. 

"  Early  vegetables,  mostly  tomatoes,  boxes  shipped 1, 000 

'^Bananas,  bunches i 500 

^Mrish  potatoes,  barrels 200 

'^Sirup  and  sugar,  barrels 400 

**  Green  turtles,  caught  and  shipped 600 

'' Pineapples,  about 50,000 

'^Lemons,  crates 100 

''Limes,  crates. 50 

'*  General  merchandise,  tons 700 

*'  About  75,000  pine  apples  are  expected  to  be  shipped  from  Lake  Worth  this  year." 

This  Lake  Worth  freight  all  comes  via  Indian  River. 

It  is  believed  that  nearly  all  the  above  freight  would  pass  through  the  Hanlover 
Canal,  in  preference  to  the  rebandliug,  teaming,  and  extra  time  required  by  the  Saint 
John's  route,  if  it  was  opened  to  allow  steamboat  travel. 

Indeed,  steamers  drawing  3  feet  have  been  brought  to  the  eastern  end  of  the  canal 
in  Mosquito  Lagoon  to  coUect  the  oranges  from  the  Dummett  Grove,  now  belong- 
ing to  the  Duke  de  Castellucia,  the  production  of  which  varies  from  40,000  to  100,0w) 
oranges  and  over  per  year." 

The  great  desirability  of  this  improvement  and  the  imperative  need  of  this  section 
for  better  transportation,  to  furnish  ah  outlet  for  their  rapidly  Increasing  productions, 
is  greatly  enhanced  by  the  perishable  natures  of  the  freight.  These  orange  proves  and 
other  plantations  are  constantly  and  rapidly  increasing.  Only  about  one-sixth  of  the 
orange  trees  are  as  yet  bearing,  and  the  same  is  true  of  the  other  fruits.  This  entire 
-east  coast  is  destined,  at  no  distant  day,  to  support  a  large  and  prosperous  population, 
and  will  present  almost  one  continuous  orange  grove. 

The  craft  at  present  navigating  Indian  River  is  confined  to  sail-boats,  sloops,  and 
small  schooners,  which  have  mostly  been  built  on  the  river.  There  are  five  small 
schooners  averaging  from  40  to  45  feet  long  and  10  to  14  feet  beam.  One  of  these  vessels 
makes  semi-regular  trips  outside,  from  Jackson ville  to  Indian  River  Inlet  with  freight, 
being  unable  to  pass  throuja^h  the  present  canal.  The  United  States  mail  is  all  carried 
in  boats  on  this  river,  and  is  brought  from  Saint  Augustine  via  Daytona,  and  all  passes 
through  this  canal,  where  it  is  oilen  subject  to  great  delay. 

This  little  cut  forms  an  important  factor  in  the  inland  coast  navigation  scheme  for 
inland  water  communication  from  Saint  Augustine  to  Biscayne  Bay,  which  has  engaged 
the  attention  of  the  government  for  many  years,  and  the  many  advantages  and  bene- 
fits of  which  to  commerce,  navigation,  and  the  people  of  the  east  coast  of  Florida  it 
would  be  superfluous  for  me  to  recite. 

This  work  is  in  the  collection  district  of  Saint  Augustine,  and  Saint  Augustine  is 
the  only  port  of  entry  in  the  district.  I  inclose  statement  of  the  collector  of  customs 
regarding  the  amount  of  revenue  collected. 

The  work  can  be  done  most  advantageously  to  the  United  States  by  contract. 

The  nearest  fort  is  Fort  Marion,  at  Saint  Augustine. 

The  nearest  light-house  is  Cape  Canaveral. 

I  transmit  with  this  report  the  following  plans  and  drawings : 

1  chart  of  comparative  soundings. 

1  plan  of  canal  and  reservation. 

1  profile  of  proposed  work. 

3  sheets  of  cross-sections. 

The  plans  and  papers  sent  me  are  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

J.  Fras.  Le  Baron, 

Bvt.  Maj.  Gen'l  Q.  A.  Gillmore,  Assistant  Engineer, 

Lieut.  Col,  of  Engineers,  U.  S.  A, 
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COMMERCIAL  STATISTICS. 

CusTOM-HousB,  Saint  Augustikb,  Florida, 

Colleotar^a  Office^  Septmher  5, 1881. 
Sir  :  I  b&ve  the  honor  to  acknowledge  the  receipt  of  voar  letter  of  the  Ist  instant. 
relative  to  the  amoant  of  revenue  received  at  this  port  tor  the  fiscal  year  of  1881,  and 
very  reepectfnlly  report  as  follows : 

Received  for  daties  on  imports |2  40 

Received  on  account  manne-hospital  tax 63  64 

Received  on  account  tonnase  tax 57  30 

Received  on  account  official  fees 31  90 

Received  on  account  fines,  penalties,  &,c 5  75 

Received  on  account  steamboat  inspection 50  00  , 

Exports  to  foreign  ports : 

160  head  of  cattle,  valued 3,300  00 

Number  of  vessels  entered  and  cleared  (not  including  those  within  this  dis- 
trict and  Jacksonville) 22 

The  imports  for  the  fiscal  year  of  1881  were  unusually  small;  the  imports  for  the 
fiscal  year  of  1880  were  1125.15. 
'Very  respectfully, 

Thomas  F.  House, 

Collator,    ^ 
J.  F.  Le  Baron,  Esq., 

United  States  Assistant  Engineer. 
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IMPROVEMENT  OF  THE  HARBORS  OF  MOBILE,  ALABAMA,  AND  OF  PEN- 
8AC0LA  AND  CEDAR  KEYS,  FLORIDA;  OF  TAMPA  AND  APALACHICOLA 
BAYS,  FLORIDA,  AND  OF  CERTAIN  RIVERS  IN  GEORGIA,  ALABAMA, 
FLORIDA,  AND  MISSISSIPPI  EMPTYING  INTO  THE  GULF  OF  MEXICO. 


REPORT  OF  CAPTAIN  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS,  BVT,  MAJOR, 
U.  A  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE 
30,  1882,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPBOVEMENTS. 


1.  Mobile  Harbor,  Ala. 

2.  Peosacola  Harbor,  Fla. 

3.  Chattahoochee  Riyer,  Ga.  and  Ala.^ 

4.  Flint  River,  Ga. 

5.  Apalachicola  River,  Fla. 

6.  Apalachicola  Bay,  Fla. 

7.  Tampa  Bay,  Fla. 

8.  Suwanee  River,  Fla. 


10.  Withlaooochee  River,  Fla. 

11.  Peas  Creek.  Fla. 

12.  Escambia  River,  Ala.  and  Fla. 

13.  Alabama  River,  Ala. 

14.  Warrior  and  Tombigbee  rivers,  Ala. 

15.  Tombigbee   River  above    Colnmbos, 

Miss. 

16.  Noxubee  River,  Miss. 


9.  Choctawhatchee  River,  Fla.                    ,  17.  Pascagoula  River,  Miss. 
EXAMINATIONS  AND  SURVEYS. 

18.  Finhollaway  River,  Fla.                         |  25.  Dog  Island  Harbor:  Harbor  of  Key 

19.  Ancilla  and  Wacissa  rivers,  Fla.            I  West;    Crystal  River;  La  Grange 
^.  Chipola  River,  Fla.                                   ,  Bayou,    up   to   Freeport ;   Manatee 

21.  Ocolockoune  River,  Fla.                          |  River  and  Crooked  River,  Fla. 

22.  Holmes  Creek,  Fla.                                  i  26.  Outlet  of  harbor  of  Ship  Island. 

23.  East  Bay  and  Blackwater  River,  Fla.    :  27.  Harbor  at  Biloxi,  Miss. 

24.  Tombigbee  River.  Miss.,  from  Fulton     28.  Harbor  at  Pascagoula,  Miss. 

to  Warren's  Mill                                   !  29.  Old  Town  Creek,  Miss. 


United  States  Engineer  Office, 

Mobile,  Ala,,  August  19,  1882. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  year  1881-'82  for  the  river  and  harbor  improvements  under  my 
charge. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 


The  Ohtbp  of  Engineers,  XT.  S.  A. 


Captain  of  Engineers. 


K  X. 

IMPROVEMENT  OF  THiil  HARBOR  AT  MOBILE,  ALABAMA. 

The  improvement  of  the  channel  of  Mobile  Harbor  by  the  General 
Government  was  begun  in  1827,  the  depth  being  at  that  time  5J  feet 
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through  Choctaw  Pass  and  8  feet  on  Dog  Eiver  Bar.  Up  to  1857  the 
amount  of  $228,830.60  had  been  appropriated,  and  the  result  obtained 
was  a  channel  10  feet  deep  and  200  feet  wide  through  the  <<  Pass,"  and 
the  partial  dredging  of  a  channel  10  feet  deep,  with  an  unknown  width, 
through  Dog  Biver  Bar.  In  1860  the  cut  through  Choctaw  Pass  had 
shoaled  to  TJ  feet  depth,  while  that  through  Dog  Eiver  Bar  remained 
unchanged.  No  further  improvement  by  the  General  Government  was 
attempted  until  1870. 

From  1870  to  1875  the  amount  of  $401,000  was  appropriated,  and  the 
work  accomplished  was  a  channel  13  fe^t  deep,  300  feet  wide,  from  the 
mouth  of  Mobile  Eiver,  through  Choctaw  Pass,  and  a  channel  of  same 
depth  200  feet  wide  through  Dog  Elver  Bar,  with  its  southern  entrance 
about  8J  miles  from  the  mouth  of  Mobile  Eiver.  Since  1875  there  has 
been  no  perceptible  change  in  depth  on  either  bar. 

In  1878  a  survey,  also  tests  and  borings,  were  directed  to  be  made  in 
order  to  determine  whether  the  existing  13-foot  channel  could  be  so 
deepened  and  depth  maintained  as  to  admit  to  the  wharves  of  the  city 
vessels  drawing  not  more  than  22  feet,  and  for  this  purpose  the  sum  of 
$10,000  was  appropriated  by  an  act  of  Congress  approved  June  18, 
1878. 

From  the  results  of  the  surveys  and  borings,  a  report  was  made  to 
the  Chief  of  Engineers,  suggesting  several  different  plans  of  improve- 
ment. 

It  was  finally  decided  to  dredge  the  existing  13-foot  channel  to  the 
depth  of  17  feet,  with  a  uniform  width  of  200  feet,  from  the  17-foot  curve 
in  Mobile  Eiver  to  the  extreme  northern  point  of  the  curve  of  same 
depth  in  the  lower  bay,  the  estimated  cost  of  the  improvement  being 
$820,000. 

Congress,  by  an  act  approved  March  3, 1879,  ha^ing  appropriated 
$100,000  for  the  above  improvement,  bids  were  called  for  and  opened  May 
20, 1880,  but  all  were  rejected  as  excessive  (the  lowest  being  24.9  cents)^ 
and  the  work  ordered  to  be  readvertised.  Congress,  in  the  meantime, 
by  act  approved  June  14,  1880,  having  appropriated  an  additional 
$125,000,  bids  were  called,  for  on  a  basis  of  $225,000,  the  contract  was 
awarded  to  George  C.  Fobes  &  Co.,  of  Baltimore,  Md.,  their  bid  (12.3 
cents)  being  the  lowest  (see  abstract  of  bids  hereunto  annexed),  and  the 
date  of  commencement  fixed  upon  was  December  29, 1880. 

The  contractors  not  then  being  ready,  an  extension  was  granted  to 
February  1, 1881. 

The  condition  of  the  channel  previous  to  the  commencement  of  the 
present  improvement  was  such  that  vessels  drawing  over  12^^  feet  could 
not  reach  the  wharves  of  the  port,  or  ascend  the  bay  beyond  the  lower 
anchorage,  28J  miles  distant,  at  mean  low-water.  From  the  mouth  of 
Mobile  Eiver  to  Fowl  Eiver  Shoals  (except  between  the  obstructions) 
the  depth  of  water  nowhere  exceeded  13  feet,  being  uniformly  of  that 
depth  until  the  above  shoals  were  reached,  a  distance  of  18  miles  from 
the  city.  On  these  shoals  the  depth  varied  fit>m  12J  to  13  feet.  From 
this  point,  going  south,  there  is  a  plateau  with  13i  feet  water  extending 
to  within  4  miles  of  the  southern  entrance  of  the  projected  17-foot  chan- 
nel, and  then  the  depth  gradually  increases  to  the  17-foot  curve. 

In  addition  to  the  above,  there  are  two  wrecks,  one  a  small  steamboat, 
40  feet  below  the  lower  gap  light,  loaded  with  ballast,  extending  30  feet 
into  the  channel  on  the  east  bank;  the  other  a  brig,  loaded  with  ballast, 
about  150  feet  south  of  the  first  and  entirely  in  the  channel.  These  will 
have  to  be  removed,  and  are  the  only  obstructions  of  this  character  at 
present  known. 
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The  nature  of  the  material  to  be  dredged  is  hard  sand,  in  the  month 
of  the  river;  then  comes  a  mixture  of  sand  and  clay,  through  Choctaw 
Pass,  to  a  point  east  of  Dog  Kiver.  Here  is  to  be  found  a  sand-bar,  vary- 
ing from  1^  to  2^  feet  in  thickness,  overlying  a  clay  substratum.  From 
tliis  point  until  Fowl  Biver  Shoals  are  reached  the  material  is  a  blue 
clay,  entirely  free  from  sand  or  alluvial  deposit 

The  Fowl  River  Shoals  are  composed  of  oyster  reefs,  which  here  and 
there  crop  out,  and  again  are  covered  from  3  to  5  feet  with  a  clay  mixed 
with  small  shell.  From  Fowl  River  Shoals  the  material  is  a  very  soft 
blue  mud  and  clay. 

Two  alterations  have  been  made  in  the  original  project. 

1.  On  account  of  the  short  bends  at  the  mouth  of  the  river  and  at 
the  upper  gap  it  was  deemed  advisable  to  make  the  channel  through 
Choctaw  Pass,  a  distance  of  3,820  feet,  at  least  300  feet  wide,  and  the 
portion  below  the  obstructions,  for  a  distance  of  5,703  feet,  a  width  of 
250  feet. 

2.  In  order  to  straighten  the  channel  the  line  of  the  13-foot  channel 
(S.  11"  E.  mag.)  was  continued  to  a  point  just  south  of  Fowl  River  Shoals, 
16.44  miles  distant  from  the  north  entrance;  at  this  point  an  angle  of 
120  40^  to  the  right  was  made,  and  the  channel  (8.  1°  40'  W.  mag.),  so 
located  that  the  extreme  northern  point  of  the  22-foot  curve  (about 
three-quarters  of  a  mile  from  south  end  of  the  17-foot  curve)  was  reaehed 
instead  of  that  of  the  17-foot  cur\'e,  thus  obviating  any  further  change 
should  the  depth  be  increased  to  22  feet. 

The  contractors,  George  C.  Fobes  &  Co.,  commenced  work  February 
19,  1881,  and  at  the  end  of  the  fiscal  year  1880-'81  had  dredged  one  cut 
35  feet  wide  from  the  mouth  of  Mobile  River  to  buoy  Number  5,  a  dis- 
tance of  3.5  miles ;  also  a  second  cut,  commencing  at  the  upper  gap  of 
the  "Obstructions,^  increasing  the  width  to  70  feet  a  distance  .57  mile, 
making  total  distance  dredged  4.07  miles,  and  material  removed  143,149 
cubic  yards. 

Buring  the  first  quarter  of  the  fiscal  year  1881-'82  the  progress  of 
the  work  was  very  slow.  On  October  13  the  contractors  placed  an  ad- 
ditional dredge  on  the  work,  which  considerably  increased  their  esti- 
mates, yet  they  had  only  accomplished  about  one-quarter  of  their  con- 
tract at  the  expiration  of  the  time  of  completion,  December  29, 1881* 
A  conditional  extension  was  granted  them  to  June  30,  1882.  They 
commenced  working  at  night  with  one  dredge  February  27, 1882,  and 
on  May  20  a  third  dredge  was  started,  also  working  day  and  night. 
The  contractors  anticipate  completing  their  contract  by  October  1, 1882. 

By  act  of  Congress  approved  March  3, 1881,  an  additional  sum  of 
$100,000  was  appropriated  to  this  improvement.  Bids  were  opened 
July  9, 1881,  and  contract  awarded  to  Mr.  O.  L.  Long,  at  11.7  cents  per 
cubic  yard  (see  abstract  of  bids  hereunto  annexed). 

The  contractor  commenced  work  March  21,  and  is  working  night  and 
day,  making  good  progress. 

The  following  is  a  statement  of  the  progress  of  the  work  during  the 
fiscal  year  ending  June  30, 1882 : 

Cubic  yards. 

Cat  No.  1.  Width,  40  feet ;  length,  14.19  miles 580,881 

Cut  No. 2.  Width,  35  feet;  length,  10. 96  miles 387,498 

CniNo.2.  Width,  40  feet ;  length,    7.e2mile8 347,225 

Flflcal  year  1881-^82 32. 77  miles 1.315,604 
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WORK  UNDER  THE  CONTRACT  OF  GEORGE  C.  FOBBS  A  CO. 

Cubic  jarda. 

€utNo.l.  14. 19  miles 580,881 

Cut  No.  2.  12. 01  miles 43el,408 

26. 20  miles 1.009.289 

WORK  UNDER  CONTRACT  OF  G.  L.  LONG. 

Cable  jards 
Cut  No.  2.  6.57  miles 295,315 

The  channel  has  been  staked  in  the  following  manner :  From  the 
mouth  of  Mobile  River  to  the  18-foot  cur\'e,  a  distance  of  about  27  miles, 
clusters  of  five  piles,  with  platform,  were  built  as  near  as  possible  every 
half  mile,  and  between  these  clusters  are  four  intermediate  piles  500  feet 
apart. 

-  This  line  is  located  on  the  east  side  of  the  channel  and  15  feet  from 
bank  of  same.  To  the  west,  at  least  1  mile  distant,  stations  of  three 
piles,  with  platform,  were  built  for  the  purpose  of  triangulating  and  to 
mark  the  linlits  of  the  dumping-ground. 

The  cost  of  this  work  was  as  follows : 

199  single-line  piles,  at|4 $796  00 

49  five-pile  line  clusters,  at  $40 1,960  00 

1  nine-pile  ansle  cluster - 72  00 

1  five-pile  angle  cluster , 43  30 

21  triangulation  stations,  at  $25 525  00 

1  triangulation  station,  rebuilt 25  00 

3  single-line  pile,  at  $4 12  00 

Total  cost 3,433  30 

The  following  was  the  condition  of  the  improvement  June  30, 1882  : 

From  the  17-foot  curve  in  the  Mobile  River  to  the  upper  gap  of  the 
■**  Obstructions,"  a  distance  of  3,820  feet,  there  is  a  single  cut  of  a  mini- 
mum width  of  35  feet  and  minimum  depth  of  17  feet  at  mean  low-tide, 
-except  where  refilling  took  place,  referred  to  further  on  in  this  report. 
At  this  point  a  double  cut,  having  same  depth,  with  a  minimum  width  of 
75  feet,  which  is  complete  as  far  as  cluster  No.  38,  a  distance  of  19.35 
miles,  with  the  following  exceptions,  viz,  from  1,660  feet  south  of  cluster 
No.  22  to  cluster  No.  25,  1.22  miles. 

From  1,710  feet  south  cluster  No.  29  to  cluster  No.  37, 3.68  miles.  Be- 
tween these  respective  clusters  there  is  at  i)resent  only  a  single  cut, 
having  a  width  of  40  feet. 

From  cluster  No.  38  a  single  cut  of  same  width  extends  1,265  feet 
south  of  cluster  No.  40,  a  distance  of  1.27  miles,  making  total  length  of 
connected  channel  21,36  miles. 

The  third  dredge  of  George  C.  Fobes  &  Co.,  which  commenced  work 
on  May  20, 1882,  was  pliiced  at  cluster  No.  41, 1,479  feet  south  of  the 
end  of  the  completed  portion,  and  a  distance  of  1.05  miles  has  been 
dredged. 

Total  length  of  double  cut  June  30, 1882, 14.44  miles. 

Total  length  of  single  cut  June  30, 1882,  7.94  miles. 

Before  the  improvement  was  commenced  all  vessels  of  greater  draught 
than  13  feet  were  compelled  to  anchor  in  the  lower  bay,  28J  miles  from 
the  city,  and  their  cargoes,  iu  and  out,  were  lightered  to  and  from  the 
city,  thus  entailing  great  cost  and  loss  of  time. 

Since  the  improvement  has  been  completed  to  the  13  J- foot  curve  (which 
is  south  of  the  Fowl  River  Shoals),  vessels  drawing  from  14  to  15  feet 
can,  with  a  medium  tide,  proceed  directly  to  the  wharves,  shown  in  the 
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case  of  the  bark  William  Wright,  tonnage  752,  drawing  14.8  feet,  which 
entered  April  27, 1882,  landing  at  the  Mobile  and  Ohio  Eailroad  wharf, 
in  the  northern  part  of  the  city,  and  cleared  June.  16, 1882,  loaded  with 
lumber,  and  drawing  14.2  feet  water. 

Other  barks  and  ships  which  have  heretofore  remained  at  the  lower 
anchorage  have  reached  the  city  this  spring.  The  channel  is,  therefore, 
available  for  vessels  of  less  draught  than  15  feet. 

It  is  proposed  to  apply  the  funds  available  for  expenditure  during  the 
fiscal  year  ending  June  30,  1883,  to  completing  to  the  lower  anchorage 
the  two  cuts  now  being  dredged;  to  Unishing  that  portion  of  cut  Xo. 
2  remaining  to  be  dredged  from  the  mouth  of  the  river  to  the  upper 
^p ;  to  redredging  that  portion  of  cut  No.  1  in  the  Mobile  Eiver  which 
has  been  refilled  for  a  distance  of  1,610  feet ;  to  removing  the  wrecks 
at  and  near  the  lower  gap  of  the  "Obstructions,"  thus  aflPording  a  clear 
and  unobstructed  channel  of  a  minimum  depth=17  feet  at  mean  low- 
tide,  and  of  minimum  width=76  feet  to  the  wharves  of  the  city. 

It  is  expected  that  this  will  be  accomplished  by  October  1, 1882.  It 
is  further  proposed  to  apply  whatever  balance  there  may  then  be  unex- 
pended toward  increasing  the  width  of  the  channel  by  a  third  cut,  and 
to  continue  said  cut  until  the  funds  available  are  exhausted.  The  chan- 
nel of  17  feet  depth  and  7-5  feet  minimum  width  will  allow  all  vessels 
drawing  less  than  17  feet  to  come  to  the  wharves  of  the  city  at  nieau 
low-tide. 

The  sum  of  $370,000  can  be  profitably  expended  during  the  fiscal  year 
Jane  30,  1884,  and  it  is  proposed  to  use  said  amount  toward  increasing 
the  width  of  the  17-foot  channel.  At  present  prices  per  cubic  yard  the 
alx)ve  amount  will  increase  the  existing  width  to  at  least  200  feet. 

The  estimated  total  cost  of  the  improvement  was  $820,000. 

The  appropriations  already  made  are  as  follows: 

By  act  approved  March  3, 1879 $100,000 

Bv  act  approved  June  14,  18«0 12.',.  000 

By  act  approved  March  3, 1881 100  000 

325, 000 
By  act  pawed  August  2, 1882 125,000 

450, 00<) 

EstiiDAted  cost 820,000 

Total  appropriations 450, 000 

Amount  required  for  completion 370,000 

This  amoant  will  complete  the  channel  according  to  the  original  pro- 
ject, will  widen  those  portions  intended  to  be  increased,  and  will  also 
sufficiently  widen  the  channel  at  all  the  bends  so  as  to  permit  vessels 
to  make  the  turns  without  difficulty. 

There  is  but  one  point  in  the  channel  so  far  dredged  that  has  shown 
any  shoaling  or  the  slightest  tendency  to  do  so,  viz,  in  the  mouth  of 
Mobile  River,  where  the  narrow  cut  of  35  feet  wa«  found  to  have  refilled 
when  sounded  after  a  very  severe  northeast  storm. 

The  distance  filled,  1,610  feet.  This  same  trouble  was  met  with  when 
the  13-foot  channel  was  dredged,  but  when  opened  to  the  full  width  of 
300  feet  this  tendency  ceased,  and  there  has  been  no  shoaling  at  this 
point  since,  the  depth  of  13  feet  being  maintained  without  any  further 
dredging,  and  it  is  confidently  believed  that  the  same  results  wUl  attend 
the  opening  of  the  17-foot  or  even  a  22-foot  channel  to  the  full  width 
of  300  feet. 
TUB 
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The  character  of  the  chanuel  already  dredged  would  seem  to  indicate 
that  from  Choctaw  Pass  down  the  improvement  is  permanent,  that  it 
will  not  require  an  annual  and  possibly  not  a  periodical  appropriation 
of  any  amount  in  order  to  maintain  the  depth  ;  and,  further,  the  per- 
manency of  the  13-foot  channel  at  the  mouth  of  the  river  renders  it  very 
doubtful  whether  any  appropriation  will  be  needed  to  main  tain  the 
depth  there. 

The  improvement  is  located  in  tlie  coUection  district  of  Mobile.  Mobile  is  the  near- 
est port  of  entry. 

The  following  st^itistical  statement  of  the  commerce  of  Mobile  for  the 
fiscal  year  ending  June  30,  1882,  was  furnished  by  the  collector  of  cus- 
toms at  this  port : 

Entrances  and  clearances  port  of  Mobile, 

ENTRANCES. 


Arrivals. 


Foreign 

Coastwise . . 
American  .. 

Total. 


CLEARANCES. 


June  30. 1881. 

Vessels.    ' 

1 

Tonnage. 

09,019 
20,606 
14.982 

Ctpw. 

99  , 
57 

40 ; 

376 
454 

;               196  1 

104,607 

2,322 

Foreign 72  64,679  1,384 

Coastwise 54  18,890  497 

American 46  17,777  400 

Total 172  101,146  2,281 

JunCy  1881. 

Duties  on  imports 1226,116  59 

Tonnage  dues 16,  ti54  Ui» 

Hospitul  collections 2, 803  77 

Miscellaneous 12, 407  74 

Total  collections 258, 182  lu 

Export.s  to  foreign  ports |6, 594, 840  IK> 

Imports,  foreign  goods 659,  31)7  Ot» 

It  is  impossible  to  make  an  approximate  estimate  of  what  may  be  the 
l^robable  increase  of  commerce  of  the  port  of  Mobile  by  the  completion 
of  the  improvement  now  under  way. 

The  great  security  that  her  harbor  affords  shipping  of  any  draught 
of  less  than  24  feet ;  the  geographical  position  of  the  port  on  the  Gulf: 
the  proximity  to  the  West  Indies  and  South  America;  the  vast  mineral 
resources  of  the  State  of  Alabama,  of  which  Mobile  is  the  chief  city  and 
only  port  of  entry;  also  the  close  rail  connections  with  all  the  important 
cities  of  the  West  and  North, render  it  absolutely  certain  that  so  soon  a> 
the  shipping  facilities  are  so  increased  sis  to  allow  vessels  of  heavj 
draught  to  load  and  unload  at  her  wharves  the  commerce  must  increase 
to  a  vast  extent. 
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Money  statement. 

Jnly  1,  l^^Sl,  amount  available $302,361  21 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1881 \ $170,389  62 

Jnly  1.  1882,  outstanding  liabilities 16.695  31 

187, 084  93 

Jnly  1,  1882,  amount  available 115,276  28 

Auionn t  appropriated  by  act  passed  August  2, 1882 125, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 240, 276  28 

Amount  (estimated)  required  for  completion  of  existing  project 370, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.      370,000  00 


Abstract  of  bids  received  and  opened  August  26,  1880,  relating  to  dredging  in  Mobile  Harbor, 

Alabama. 


No. 


Xame  of  bidder. 


S.2 


1     Wm.  A.  Alexander i      $0  15. 85 


James  E.  SUaghter 

O.  J.  Jennlngn 

American  Dredsing  Company . 
National  Dredging  Company. . 

Geo.C.  Fobcs&Co 

James  O.  Stewart 

George  Kellogg 


14.6 

23 
13 

12.  S 
19.4 


Time  of  commencing 
work. 


Three  months  after  notifi- 
cation of  approTal  of  con- 
tract. 


.do. 
.do. 
.do 
.do. 
.do. 
.do 
.do. 


Time  of  completinfc 
work. 


One  year  from   date  of 
commencement. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Abstract  of  bids  received  and  opened  July  9, 1881,  for  dredjing  in  Mobile  Bay,  Alabama, 


No, 


Name  of  bidder. 


It 

8.2 


Time  of  commencing  Time  of  completing 

work.  work. 


1  James  E.  Slaughter  . . . 

2  George  C.  Folies  &  Co  . 

3  S.  N.Kimball 

4  John  Magnire 

5  ^.Fagan 

6  G.  L.  Long 


$0  13.7 

12.4 

16.9 

U 

12 

11.7 


Three  months  after  notifi- 
cation award  contract, 
do 


.do. 
.do. 
.do. 
.do. 


One  year  from  commence- 
ment of  work. 
Do. 
Do. 
Do. 
Do. 
Do. 


The  work  of  each  dredge  compared. 


Dredge  Mo- 
bile, of  Geo. 
C.  Fobes  &, 
Co. 


Dredge  Colo- 
nel Craig- ' 
hill,  of  Geo. 
C.  Fobes  & 
Co. 


Date  of  commencement Feb.  19, 1881    Sept.  21. 1881 

TotalnumberofcnbicYard8removed,1881-82.         420,074  569,647 

ToUl  nnml>er  of  cnbic  yards  dedncted,  1881-'82           16, 378  3. 964 

Total  number  of  cubic  yards  paid  for,  1 881-*82 . .         403, 696  56.5,  683 

Total  distance  dredged feet..           59,:}47  73,202 

Total  number  days  (12  hours)  actual  work ...                249  11 51 

Total  number  days  (24  hoars)  actual  work 77i 

Total  number  days  lost  due  to  weather 10}  9} 

Total  number  days  lost  due  to  other  causes. .                 53^  18 

Areiage  daily  distance  ( 12  hours) feet . .                238. 3  ;  210. 5 

Arerage  daily  distance  (24  hours)  do... 4. 637.2 

Average  daily  material  removed  (12  hours) . . '           1, 687  1, 875. 4 

A  reragp  daily  material  removed  (24  hours) 3, 257. 2 


May  20, 1882    Mar.  21, 
40,910  I  298, 

2, 

296, 
34, 


40,910 
5,561 


1882 

650 

335 

315 

688 
22 
50J 

11* 
3 
293 
550.  9 
418 
813 
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COMMERCIAL  STATISTICS. 


MiBcellaueoas. 


Value,  1882.  Value.  1881. 


Fiah  and  oysters $157,  J 

Vegetables 437,5 

Wool pounds..  450,  f 

Alabama  coal tons..|  19, ( 

PennsylTania  and  English  coal do 1, 

Bagging rolla..  13,1 

Cotton-ties bundles..  41,1 

Bacon casks..  |  9,r 

Flour barrels... 

Molasses do !  5,8 

Sugar hhds..'  4,2 

Whisky barrels..  «,« 

Pork do....  1,€ 

Fertilizer sacks..  59,5 

Com do 255,^ 

Bran do....  42,8 

Hay bales..; 

Tobacco boxes..  17,8 


500 

$150,000 

267 

174,4*3 

000 

325.786 

Q«2 

8,U9 

108 

2.701 

770 

9,257 

154 

4^315 

216 

8.8» 

42i$ 

90,0ia 

988 

5.773 

277 

4.035 

613 

7.954 

888 

1,)*74 

530 

57,062 

700 

345,3tf7 

945 

43.996 

339 

27,490 

968 

17,404 

Mobile  cotton  exchange  atatietice. 


1882. 


Cotton  receipts : 

Via  Alabama  River bales..'  39,692  46,434 

Via  Tombigbee  Biver do 45,404  66,906 

Via  Warrior  River do.-..j  961  15,638 

Via  Mobile  and  Ohio  Railroad do....  123.568  \  159,575 

ViaMobile  and  Montgomery  Railroad do...  59,469  98.231 

Via  coastwise do — ; 

Totals i !  288,844 

Coffee  importations sacks..,  23,332  1^844^ 

Naval  stores:  , 

Rosin barrels.. I  160.971  |  154.837 

Turpentine casks..!  26,314  .  22.549 

Tar barrels..,  440  400 

Pitch do  ...I  2,750  2.500 

Salt:                                                                                                                           I  , 

Imported  from  Liverpool  direct sacks. .|  28,398  j  77,627 

Imported  from  Liverpool  indirect do...    *  8,588  7,  utiO 

Imported  coastwise  Vermillion  Bay do 75,557  i  18,011 

Other  points do...    |  2,000 

Totals 1  112,543  104.638 


Comparative  statement  of  lumber  and  timber  shipmente  to  foreign  and  coastwitte  porte  for 

1881  and  1882. 


1882. 


1881. 


Lumber: 

Foreign £set&M..I  27,806,777''  11,531,24» 

Coastwise do....i  6,961,444  9.587,562 

Interior d»....|  5,000,000  4,500.000 


Total I      39,757,221  I        25,618.808 


Timber: 

Foreign do... 

Coastwise do... 

Interior da... 


1= 


17, 097,  liO  I        ao.  326, 05« 
4, 274. 200  ,  131, 832 


Total 21,371,450 


Shingles: 

Foreign Buanbev. 

Coastwise '. do... 

Inte  rior do . . . 


1, 848, 450  I 
1, 789, 300 
»),  832, 000 


20,457,888 


3,000,250 
2, 160.  00» 


ToUl 1      14,469,750  i  6,060,2iO 
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Comparative  staiemeftit  of  lumber  and  timber  shipments j  <f'c. — Continued. 


1         1882. 

1 

1881. 

Staves : 

Foreign 

Coaatwise 

i 

nnmber.. 

do.... 

97,926 
4,800    . 
7,200    . 

91.462 

Interior 

do.... 

Total     

109,926 

91,462 

Laths: 

Foreign           ..  .......  .. 

1 

CoastwiHe    

1 

256,000 

Interior 

)"" 

1' 

Total   

' 1 

256,000 

1                        1 

Xmmber  and  character  of  vessels  < 

*ntering  an 
1881- 
Ton  nage. 

tf  clearing  ai  the  port  of  Mobile^  fiscal  year 
1882. 

1 

c 
1,770 

Cargoes. 

Ball 
Foreign. 
In.   ;  Out. 
1    

1A 

ast. 

VesaeU. 

Foreign,    i  Coastwise. 

Coastwise. 

!     :     1 

In.      Ont.     In.   '  Ont. 

1          3    , 

1        12         1  : 

In.  i  Ont. 

Steamera 

Ships 

5,098 
14.802 
55,274 

6,127 
23.002 

1 

1  1         1 

BarVs 

Briga 

Schooners 

4         63  1        5           6  '      64  , 

4         10          7         13  ,        3    

24         50        17         53  j        9          1 

V         9 
9    

67,         5 

Total 

1,896 

104. 303 

34       138         30         72 

87          1 

82          IS 

Number  and  character  of  craft  engaged  in  the  harbor  traffic. 


Number.      Tons. 


Steamer)*,  jMssenger I  4  877 

Sloops I  17  7.'! 

Schooners 24  843 

Tngs 12  1.181 

BarEes 31  2,394 

FishingRmacks 6  170 

Tlie  following  is  a  list  of  vessels  drawing  13  feet  and  over  that  have 
arrived  and  departed  from  the  wharves  of  Mobile,  during  the  fiscal  year 
ending  June  30, 1882,  without  meeting  with  any  difficulty;  also  the  high 
and  low- tide  for  the  corresponding  dates,  as  indicated  by  the  tide-gauges, 
the  average  mean  low-tide  reading  being  17  feet  =  7.2  feet  of  former 
reports. 


Date. 


]8eii. 


Name  of  vessel. 


Character. 


Tide. 


Jnlv 


8 
13 
15 
20 
20 
2J 


Matilda Ship 

Monarch Bark 

B.B. Church Schooner  .., 

Josephino Bark 

Elliott  Ritchie do 

A.Walker Schooner  ... 

J.Gadden Bark 


p 


High.  I  Low. 


Feet. 


13 

134 

13 

13 

13 

13 

13 


17.3 

18 

17.7 

17.4 

17.8 

17.8 

17.8 


16.9 

16.4 

16.9 

17 

16.6 

16.6 

16.1 


Digitized  by 


Googk 


1254      REPORT    OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 


Date. 


1881. 

July    21 

26 

Aa^.   24 

Sept.     4 

4 

8 

19 

27 

4 

6 

28 
29 
5 
11 
12 
18 
18 
30 
2 
4 
14 
14 
21 
26 


Name  of  vesael. 


Character.'  ! 


I 


Oct. 


Xov. 


Dec. 


Mar. 


Apr. 


1882. 
Jan.  2 
4 
10 
Feb.  25 
25 
25 
26 
28 
2 
10 
11 
27 
27 
6 
6 
6 
8 
8 
21 


Eliza Bark 

'  Congelia do 

I  Paloa Schooner. 

H.  Bogers L . .  do 

Beivji^iin  Dickinson Bark 

Nannie  T.Bell |...  do 

G.'W.Lochner ■  Schooner  . 

,  Jamea  Miller Brie 

Jennie  Cobb I  Bark 

Lotos ' do 

Carrie  Delap ; do 

Augneta do 

Decide do 

David  A.  Preston do 

CarrieDelap do 

J.D.Robinson Schooner . 

Keystone Brig 

Wm.B.  Wood Schooner. 

W.E-Clervis Bark 

Havana Brig 

Active I  Bark 

J.D.Bobinson Schooner  . 

South  Shore do 

Alabama i  Bark 


Rebus Bark 

Australia do 

Alberese i do 

Navarino I  Schooner  ... 

Caroline Bark 

Lena R. Stover ,  Schooner  ... 

Assyria Bark 

I  Florence  Rogers Schooner  ... 

I  RUUeT.  Derby ....do 

Statsroad  Brock I  Bark 

Friesland do 

Howard do 


May 


Jane 


.do. 
.do  . 
.do. 
.do. 
.do. 


Brie 

Bark 

...do 

Schooner  . 
Bark 

do 

do 


I  Fepita . 

I  Harlequin 

I  Friscia 

Siberia 

'  Countess  Duchatdle . 
I  James  Miller 

Siberia 

\  Erroina 

Whiton 

Agate 

I  Julia 

I  Minnie  Retz 

Wm.  Wright do  . 

Onkel  Christian do ' 

,  Wm.  Wright do I 

Sadie  WiUett Schooner  ... 

Gerda ,  Bark 

Formosa do 

Atlantic do 

I  B.B. Church Schooner  ... 

I  Formosa Bark 

'  Tinnie do 

Savannah do 

Ilora do , 

'  Gerda do 

Joshua  Lovering do 

Juan  C.  Marga do 

B.B.ChurGh Schooner  ... 


Tide. 


High.      Low. 


^ 


a  day. 


Feet. 
1681-1882 : 

48 vessels;  draaght , 13 

19  veseels :  draught ' 13^ 

3  vefisels;  draught 14 

1  vessel;  draiignt 14^^ 

1879-1880: 

25  vessels;  draught .- 13 

4  vessels;  draught 13^ 
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K2. 

IMPROVEMENT  OF  PENSACOLA  HARBOK,  FLORIDA. 

Tbe  improvement  of  this  harbor  was  commenced  November,  1878,  by 
the  removal  of  four  wrecks  near  its  entrance,  forming  obstructions  to 
iiavig^ation  and  possibly  being  the  partial  caase  of  the  formation  of  the 
sboal  known  as  the  "  Inner  Bar."  The  project  was  completed  Decem- 
ber 15,  1879. 

A  sur\''ey  of  the  entrance  to  the  harbor  was  made  during  the  second 
quarter  of  1879,  for  the  purpose  of  ascertaining  the  extent  and  probable 
cause  of  the  shoaling  of  the  main  ship  channel.  This  survey  developed 
the  existence  of  a  bar  stretching  tliagonally  across  the  main  channel, 
trom  the  south  end  of  the  Middle  Gi;ound  to  the  Caucus  Shoal,  varying 
from  1,000  to  3,000  feet  in  width  between  the  24-foot  curves,  and  having 
a  maximum  depth  on  the  crest  on  the  line  most  eligible  for  the  passage 
of  vessels  of  20.5  feet  at  mean  low-water.  With  this  exception  the 
iBain  channel  was  spacious  and  afforded  a  depth  not  less  than  22^  feet 
at  mean  low-water,  from  the  harbor  to  deep  water  of  the  Gulf, 

The  examination  showed  further  that  there  was  a  movement  progress- 
ing of  the  land  and  shoals,  by  encroachment  from  the  east,  and  abra- 
sions on  the  west  lines  at  the  entrance ;  the  south  and  west  shore  line 
of  Santa  Eosa  Island  having  within  the  past  thirty  years  advanced 
from  300  to  400  feet,  while  a  corresponding  abrasion  had  occurred  upon 
the  opposite  shore  line  at  Fort  McRae,  and  the  water  battery.  This 
change  in  the  water-way  of  the  entrance  had  been  accompanied  with 
an  expansion  of  tlie  shoal  known  as  the  ^* Middle  Ground''  and  its  ex- 
tension as  described  across  the  main  channel.  A  report  embracing  the 
results  of  the  survey  was  referred  to  the  Board  of  Engineers  and  a 
project  for  the  improvement  of  the  harbor  adopted,  consisting  of  dredg- 
ing a  channel  across  the  newly-formed  bar,  and  the  construction  of  jet- 
ties along  the  western  shore  line  for  the  purpose  of  arresting  the  abrasion, 
preserving  this  shore  line  for  defensive  works,  and  restoring,  as  far  as 
possible,  the  original  regimen  of  the  tidal  currents,  with  its  effect  in 
keeping  the  channel  open. 

A  contract  was  made  July  28, 1881,  for  dredging  the  channel  in  accord- 
ance with  the  new  project,  but  no  work  was  performed  by  the  contractor, 
and  his  contract  was  annulled.  The  work  was  readvertised  May  26, 
1882,  bids  opened  June  26;  Mr.  Ed.  H.  Farquhar  being  the  lowest  bidder, 
at  40  cents  per  cubic  yard,  was  awarded  the  contract.  The  construc- 
tion of  the  first  series  of  proposed  jetties  had  also  been  submitted  for 
proposals,  but  the  bids  for  executing  the  work  were  considered  excess- 
ive, and  instructions  were  given  to  carry  it  on  by  hired  labor  and  the 
purchase  of  materials  in  open  market. 

Preparations  were  commenced  in  September,  1881,  for  the  collection 
of  material,  and  the  erection  of  buildings  and  construction  of  appli- 
ances required  to  prosecute  the  work  was  begun  in  October. 

Tbe  progress  made  in  this  branch  of  the  work  during  the  fiscal  year 
ending  June  30,  1882,  consists  as  follows : 

Completion  of  quarters  for  overseer  and  workmen;  mattress  sheds 
60  by  100  feet  for  preparing  mattrtss  work;  tramways  for  delivering 
mattresses,  ballast  and  brush ;  four  tram  cars  for  delivering  and  launch- 
ing mattresses;  two  flushed  decked  scows  16  by  35  feet  for  transporting . 
brush  and  working  ui)on  jetty ;  construction  of  shore  end  of  jetty  A, 
formed  of  crib-work  tilled  with  brush  mattresses  and  rock  ballast,  ex- 
tending 60  feet  from  mean  low- water  line;  completion  of  piling  for  jetty 
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A  and  tramway  250  feet  from  mean  low- water  line  and  extension  of  tram- 
way ;  completion  of  piling  and  partial  completion  of  wharf  at  water 
extremity  of  trarmway  for  receiving  ballast  for  jetties. 

The  projrress  of  the  jetty  work  proper  has  been  greatly  impeded  by 
the  exceptionally  stormy  weather  that  has  prevailed  dnring  the  winter 
and  spring  and  the  exposed  situation  of  the  work. 

An  agreement  was  made  with  D.  F.  Sullivan  for  the  delivery  of  rock 
ballast  at  the  work  for  $1  per  ton,  under  which  158.32  tons  were  supplied, 
when  the  delivery  was  discontinued  on  account  of  the  danger  and  un- 
certainty of  effecting  an  entrance  into  the  lagoon  wfth  barges. 

An  agreement  was  made  with  W.  H.  Baker  for  the  supply  of  brush 
suitable  for  the  mattress  work,  at  $1.25  per  cord,  to  be  delivered  at  ac- 
cessible points  along  the  lagoon.  T?his  agreement  is  being  fulfilled,  but 
it  is  apprehended  that  the  want  of  rock  ballast  to  carry  on  the  work 
will  necessitate  a  suspension  of  its  delivery. 

It  is  found  by  recent  survey  that  the  expansion  and  shoaling  of  the 
bar  across  the  channel  has  been  going  on  steadily  since  the  survey  of 
1879,  that  the  maximum  depth  of  the  crest  has  been  diminished  to  19.7 
feet  at  mean  low- water,  and  the  area  of  the  section  between  the  24rfeet 
curves  materially  increased,  augmenting  the  amount  of  dredging  re- 
quired to  reduce  the  bar  to  24  feet,  about  75  per  cent,  over  the  amount 
estimated  in  1879.  As  will  be  seen  from  the  report  heretofore  made,  the 
direcftion  of  the  tidal  currents  is  transversely  to  that  of  the  proposed  cut 
across  the  bar.  To  insure  safety  against  the  force  of  these  currents, 
which  at  times  is  very  powerful,  as  well  as  to  preserve  the  channel  from 
filling,  the  cut  should  be  made  as  wide  as  possible.  A  width  of  300  feet, 
which  has  been  recommended  for  the  present,  will  probably  require  the 
removal  of  about  80,000  cubic  yards. 

The  results  attained  by  the  construction  of  jetty  A  so  far  accomplished 
are  eminently  satisfactory,  and  indicate  the  success  of  the  plan  aidopted 
for  the  preservation  of  the  shore  line.  The  beach  line,  contiguous  to  the 
jetty  in  progress,  has  advanced  from  25  to  50  feet,  and  the  formation  of 
a  shoal  has  been  effected  along  the  shore,  stretching  from  the  water- 
battery  in  the  direction  of  the  beach  to  the  northward  of  Fort  McRae, 
reducing  the  depth  100  feet  from  the  low- water  line  from  9  feet  in  Janu- 
ary of  the  i>re8ent  year  to  3  feet  at  mean  low-water. 

In  time,  it  is  obvious  that  the  shoaling  will  advance  with  the  con- 
struction of  the  jetties,  until  their  influence  in  this  respect  is  neutralized 
by  the  action  of  storm  waves  and  tidal  currents,  and  that  there  will  be 
a  proportionate  decrease  of  the  material  required  for  their  construction 
as  the  shoaling  occurs  in  advance  of  the  work. 

It  is  a  work,  however,  subject  to  gi^eat  vicissitudes,  rendered  so  not 
only  by  its  exposed  situation,  but  on  account  of  the  effect  which  the  con- 
formation of  the  shoals  between  it  and  the  deep  water  of  the  Gulf 
and  the  tidal  currents  have  in  creating  a  sea,  interrupting  its  progress 
and  endangering  its  stability.  It  has  therefore  to  be  conducted  under 
a  close  observation  of  its  attendant  results,  and  with  caution  and 
patience. 

It  is  proposed  that  the  funds  available  for  expenditure  during  the 
fiscal  year  ending  June  30,  1883,  be  applied  as  follows  : 

1st.  To  the  removal  as  far  as  possible  of  the  inner  bar  by  dredging. 

2d.  To  the  completion  of  jetty  A  to  the  15-foot  curve,  with  wharf  for 
the  receptionof  ballast,  and  the  commencement  of  two  short  shore  protec- 
tions as  suggested  by  the  Board  of  Engineers.  Observation  indicates  that 
the  restoration  and  preservation  of  this  shore  line  can  be  most  economi- 
cally and  safely  effected  by  advancing  the  work  simultaneously  from 
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several  points  along  the  line  and  extending  each  of  the  constructions  or 
jetties  exclusively  with  reference  to  its  effect,  and  in  no  case  is  it  thought 
advisable  to  extend  a  jetty  as  an  isolated  projection  very  much  in  ad- 
vance of  the  restoration  of  the  shore  line  which  it  effects,  except  upon 
a  very  easy  slope. 

The  results  that  may  be  expected  from  this  application  of  the  avail- 
able funds  will  he- 
ist. The  affording  a  channel-way,  of  a  width  proportionate  to  the 
amount  applied,  for  vessels  drawing  22^  feet  at  mean  low-water,  and 
24  feet  at  mean  high-water,  into  the  harbor,  now  restricted  to  21  feet 
under  the  most  favorable  conditions  of  tide  and  sea. 

2d.  The  partial  restoration  and  preservation  of  the  shore  line  con- 
tiguous to  Fort  McRae  within  the  influence  of  jetty  A,  and  the  proposed 
shore  protections. 

The  sura  of  $50,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884,  in  adding  to  the  width  and  depth  of  the  channel 
to  be  cut  across  the  bar,  and  to  the  continuation  of  the  jetty  system  as 
proposed  by  the  Board  of  Engineers.  The  advantage  to  be  attained  by 
such  expenditure  will  be  additional  safety  and  facility  for  the  passage 
of  vessels  of  deep  draught  in  and  out  of  the  harbor,  and  the  benefit  to 
be  derived  by  the  preservation  and  restoration  of  the  west  shore  line 
at  Fort  McRae,  and  such  other  points  as  observation  may  indicate  to 
be  essential  in  order  to  fulfill  the  objects  contemplated  in  the  project. 

The  estimated  amount,  exclusive  of  appropriations  already  made,  for 
the  completion  of  the  work  proposed,  under  the  existing  project,  is 
♦54,470.25. 

For  the  purpose  of  repair  of  jetties  and  shore  protections,  and  for  the 
removal  of  accumulation  likely  to  occur  in  the  cut,  an  annual  expendi- 
ture will  probably  be  required,  but  the  amount  cannot  now  be  closely 
estimated. 

Tbe  work  is  sitaated  in  the  coUection  district  of  Pensacola,  Fla.,  which  is  the  port 
of  Hntry,  and  near  Pensacola  light-hoase  and  Fort  Pickens  and  Barrancas. 

Up  to  the  1st  of  June  there  had  been  entered  during  the  fiscal  ^ear  twelve  ocean 
steamers,  four  hundred  and  seventy-four  square  rigged  vessels,  ninety-five  sea-going 
schooners. 

Many  of  the  larger  class  of  these  vessels  have  been  obliged  to  leave 
the  harbor  with  partial  cargoes,  on  account  of  a  want  of  sufficient  depth 
of  water  on  the  bar,  and  instances  have  been  frequent  when  they  have 
been  detained  for  several  weeks  awaiting  propitious  conditions  of  tide 
to  depart ;  and  the  safety  of  the  ship  and  cargo  endangered  by  ground- 
ing on  tbe  bar. 

Money  statement 

Jnly  1,18^1,  amount  available $69,611  47 

Jnly  1, 1862,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 
liabilities  July  1,  1881 ! 17,752  13 

Jiilyl,  1882,  amount  available 51,a59  34 

Amount  appropriated  by  act  passed  August  2,  1882 50, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 101,859  34 

Amount  (estimated)  required  for  completion  of  existing  project 54, 470  25 

Amimut  that  can  be  profitably  expeuded  in  fiscal  year  ending  June  30,  1884.     55, 000  00 
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Abstract  of  bidii  received  and  opened  July  9,  l5»81,  dredging  in  Fen^acola  Harbor,  Florida. 


No.  Name  ol- bid*™.  «       Time   of^  commenting     Time     of^^^eomptaing 

:  ll 


1  Samuel  McDonald i  $0  20      Thnt^niontliH after  noti-  One    year    after   cchb- 

,                    ficatiou  of  award  of  menoement  of  vork. 
contract. 

2  Jas.  E.  Slaughter I        72*    do Do. 

3  Geo.  C.  Fobes  df  Co 69     do Do. 

4  S.  K.Kimball '        75     do Do, 

5  John  Ma^ire I        571"^ .do Do. 

6  G.L.Long I        70     do ,  Do. 


Abstract  of  bids  received  and  opened  June  *26,  lSi2,  dredging  in  I*eii8aoo1a  Harbor,  Florida. 
No.  Name  of  bidders.       .  ^.«       ^ime    of ^eommencing     Time     of^^^«H>uiplt.tinsr 


1  John  Maicnire $0  69     A  ecor  ding  to  specitlea •  Aooording  to  ^peciiica- 

tiona...  tionft. 

2  G.  L.  Long 103    do Do. 

3  S.N.  Kimball 85    do Do. 

4  Kd.  U.  Farquhar 40    do.. i  Do. 


8TATKMEXT    OF    crSTO.M-HOrSK     RECKIPTS    .\ND    STATISTICS    FOR    THE     FISCAL    YEAR 
KXDING  JUNE   30,    \S&i,    PKNSACOLA,    FLORIDA. 

Hcoeipts* 

Duties  on  imports #1**''^,  KJ3  5>4 

Tonnag**.  duties 5:^.  W:tt  65 

Hospital  tax -2. -21*7  78 

Official  fees .1,:^:^^  II 

Steamboat  inspection 402  HO 

Fines,  penalties,  and  forfeitures 1,  '^1  OS 


I64.:{9i  :)6 

Entrancva  and  clearances. 

I  Vessels.  Tonnage. 

Entered : 

Foreign 1            416  275.682 

Coastwise 223  118.407 

American  from  foreign  port# !             36  13,310 

Cleared : 

Foroijfn I           472  ;J25.  661 

American  to  foreign  ports 1             bi  21,  025 

American  coastwise 161  00,451 
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Statemtvt  or  timber  and  lumbe}' exportations  from  PensacolUj  Florida,  for  the  fim-al  year 

ending  June  30,  1882. 


DestUiation. 


Veuaelu.      Tons. 


Hewu. 


Srwu. 


Lumber. 


Great  Britain 

Enrope 

West  Indies,  South  America,  &c . 

Africa.  Java,  &e 

United  States 

Total 


262 
130 
128 
5 
132 


215, 974 
76,  625 
51,  674 
2,135 
57,439 


Cu,ft. 
3, 110, 915 
],  112,  238 
7,436 
5,002 


Cu.ft. 

6,  860, 468 

1,566,280 

101,  065 

19,  712 


Super,  ft. 
15, 099, 000 
11,768,000 
33, 265, 000 
1,  048, 000 


81,042  39,186,000 


657   403,  847   4,  316,  723  '  8,  547, 525  106,  366,  000 


K3. 


IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA. 

The  work  of  improvement  was  commenced  in  the  summer  of  1874» 
The  channel  was  badly  obstructed  with  snags,  sand-bars,  and  marl  reefs, 
aftbrding  a  low-water  depth  of  from  1  to  4  feet  and  a  width  of  from  35  to 
500  feet.  Between  the  shoals  were  deep  pools  needing  no  improvement, 
but  the  general  availability  for  purposes  of  woinmerce  was  bad.  The 
original  project  of  improvement  contemplated  a  low-watei\  channel  of 
4  feet  depth  and  100  feet  width,  to  be  secured  by  removing  snags  and 
overhanging  timber,  blasting  out  the  rock  shoals,  and  deepening  the 
sand-bars  by  scour,  by  the  use  of  brush  jetties,  so  constructed  as  to 
control  the  low-water  flow  solely. 

No  amendments  or  alterations  have  been  since  made. 

The  following  tabulated  statement  shows  the  progress  made  during 
the  fiscal  year  ending  June  30, 1882  : 

Snags  aiid  overhanging  trees  removed G40 

Linear  feet  of  jetty  built 1 ,  682 

Linear  feet  of  jetty  repaired 77 

Number  of  bars  plowed 2^ 

Linear  feet  of  rock  drilled 842 

Xamber  of  blasts  made 209 

Average  charge  of  powder lbs . .  5 

Number  of  cubic  yards  of  rock  removed 2, 614 

Number  of  cords  brush  fascines  made  and  transported  to  place 960 

The  condition  of  the  improvement  is  shown  by  the  following  table : 


Naiutfft  of  places. 


as 

'J 

s 

B 

"o 


'a 

> 


i 

•3 
i 


a 


I 


■2 


E 

O 


I 


L 


MoaD<l  Bar 7  78 

Abercmmbie'A  Bar 8  77 

Woolfolka  Bar 10  75 

rpaioieBar 11  74 

Little  Uchee  Shoal 17  68 

Keef  below  Little  Uchee 17i  87^ 

SleekBluff. 18  67 

MiddleRocks >  18i  66^ 

BlgFcbpe 19    '    66 

ShtUCret'kBar 24  61 

^ulpepper  Island 32  53 


Miles.  Miles  MiU9.  Miles.   Fcst.    Feet 


^uipepper  I 
Hai-dridKt'B 


Shoal 27 


1* 

2 
14 
0 

11. 

3     , 
2     , 


a 
•5c 

_s_ 

Feet 

325 

350 

500 

300 

50 

50 

39 

3D 

35 

350 

400 

35 


Remarks. 


Feet 
150 
150 
160 
150 
60 
60 
55 
100 
65 
350 
100 
100 


Brush  jettie.>4. 

Do. 

Do. 

Do. 
Beef  blasted. 

Do. 

Do. 

Do. 

Do. 
Shore  protection. 
Jetties  and  blasting 
Keef  blastin;;. 
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Coch^'s  Eock  and  Belton's  Lower  Bock  have  been  partially  removed 
and  are  now  being  worked  on. 

As  far  as  the  improvement  has  been  completed,  it  is  available  for  the 
purposes  of  navigation  and  commerce. 

It  is  proposed  to  apply  the  funds  available  for  expenditure,  during 
the  fiscal  year  ending  June  30, 1883,  in  maintaining  the  completed  works, 
in  removing  snags,  and  in  blasting  the  following  rock  shoals:  Cody's 
Rocks.  Belton's  Rocks,  TJchee  Shoals,  and  in  contracting  the  channel,  by 
brush  jetties,  between  Bull  Creek  and  Columbus,  Ga.  (a  distance  of  3 
miles),  with  the  expectation  of  securing  a  depth  of  4  feet,  where  there  is 
now  not  more  than  2  feet  at  low- water.  After  this,  if  the  funds  available 
are  sufficient,  work  will  be  commenced  at  Francis'  Bar,  6  miles  above 
Eufaula,  Ala.,  and  at  King's  Rock,  16  miles  above  the  mouth  of  the 
river.  One  hundred  thousand  dollars  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30, 1884.  It  is  proposed  to  use  a  portion 
of  this  amount,  if  appropriated,  in  procuring  a  new  snag-boat,  to  re- 
place the  present  one,  which  is  nearly  worn  out ;  the  balance  to  be  spent 
in  keeping  the  completed  works  in  repair,  in  deepening  the  channel  to 
4  feet,  wherever  necessary,  and  in  removing  the  annual  accumulation 
of  snags,  thereby  facilitating  commerce  by  rendering  navigation  easier, 
and  at  all  times  practiqable,  when,  without  it,  it  might  be  impossible 
for  boats  to  reach  Columbus,  Ga.  (the  head  of  navigation),  in  extreme 
low-water. 

The  amount,  estimated,  exclusive  of  former  appropriations,  required 
for  the  entire  completion  of  the  work  is  $150,000.  The  reason  for  this 
increased  estimate  is  due  to  the  formation  of  new  bars  and  obstructions 
(not  originally  estimated  for),  caused  by  the  large  amount  of  sand  pre- 
cipitated into  the  river  by  reason  of  clearing  and  cultivating  the  land 
along  its  banks.  The  improvement  will  not  be  permanent  when  com- 
pleted, and  an  expenditure  of  $10,000  annually  is  estimated  as  necessary 
for  the  preservation  of  the  work,  and  for  the  removal  of  the  annaal 
accumulation  of  snags  and  other  obstructions  caused  by  the  winter 
freshets. 

The  work  is  situated  in  the  ooUection  district  of  Savannah,  Brunswick,  and  Saint 
Mary's,  Ga. 
Apalachicola,  Fla.,  is  the  nearest  port  of  entry. 

CUSTOM-HOUSE  STATISTICS  FROM  JUNE  30,   1881,  TO  MAY  27»  1882. 

Receipts  from  all  sources $7, 302  44 

Number  of  vessels  cleared •. .     113 

Tonnage  of  same 36,561 

Value  of  exports  (lumber) $231,320  00 


Commercial  8tatisHc8  for  1882  and  1874. 

FOR  THE  YEAR  1882. 

Steamers : 

Number 7 

Tonnage 1,625 

Draught feet . .  U-5 

Value $114,000 
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Articles. 


Qaautity.  |     Value. 


PertiUiew tons..  5,960 

Iron do...  286 

Cotton bales..  43,119 

Grain bushels..  154,  *40 

Lumber feet..  1,700,000 

Merchandise bales..,  3,025 

Merchandise barrels..  |  604,800 

Lire  stock •. number.,  i  487 

Passenger  &rQ ; 


Aggregate. 


$:6«,  222 

22. 880 

2. 155,  950  ■ 

169.  884 

19,  000 

226. 875 

4.  233,  600 

73,  050  • 

30, 800 

7,  314, 261 


FOR  THE  YEAR  1W4. 

Steamers : 

Number 4 

Tonnage 655 

Draught feet . .  3-5 

Vaiue $82,U0(J 


•  Articles. 


Fertilisers tons. 

Iron ■ do.. 

Cotton bales. 

Grain bushels. 

Lumber feet. 

Merchandise , bales. 

Merehandiae barrels. 

Lire  stock number. 

Passenger  £are 


Quantity. 


Value. 


Aggregate. 


243 
25, 800 
91,400 
465,000 
1,682 
279, 743 
254 


1^120. 600 ' 
19.610 
1,  290.  000 
100,540' 
5.680 
126, 150 
1, 159. 201 
38,100' 
16,600 

3.  757,  511 


From  the  above  statement  it  will  be  seeu  that  the  increase  of  com- 
merce since  the  improvement  was  commenced,  eight  years  ago,  has  been 
$3,556,750,  or  nearly  double.  It  is  believed  that  this  ratio  of  increase 
will  be  maintained  during  the  progress  of  the  work,  and  will  materially 
increase  upon  its  completion.  Deep  water  at  Apalachicola,  Fla.,  would 
add  greatly  to  the  commerce  of  this  river,  as  a  portion  of  the  Northern' 
and  Western  freights,  which  now  go  by  railroad,  would  probably  take 
the  cheaper  water-route. 

Money  statement. 

Julyl,  1881,  amount  available..^ $38,959  36 

July  1,  1882,  amount  expended  daring  fiscal  year,  exclnaive  of  outstanding 
liabilities  July  1,  1881 22,169  46 

Julyl,  188a,  amount  available 16,789  90 

Amount  appropriated  by  act  passed  August  2, 1882 25,000  00 

Anumnt  available  for  fiscal  year  ending  June  30, 1883 41,789  90 

Amount  (estimated)  required  for  completion  of  existing  project 150  000  00 

Amount  that  cau  be  profitably  expendedln  fiscal  year  ending  June  30, 1884.  100, 000  00 


K  4. 


IMPROVEMENT  OF  FLINT  RIVEE,  GEORGIA. 

This  improvement  was  commenced  in  November,  187T,  below  Bain- 
bridge,  Ga.,  and  is  virtually  completed  to  Hell  Gate,  affording  good  low- 
water  navigation  from  the  mouth  of  the  river  to 'this  point,  a  <  distance 
of  59  miles. 
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The  original  depth  in  the  shoals,  which  were  scattered  all  along  the 
river,  was  from  0  inches  to  3  feet,  and  the  width  of  the  channel  varied 
from  30  to  300  feet.  The  obstructions  consisted  of  loose  bowlders  in 
some  places,  and  solid  ledges  in  others,  with  deep  pools  intervening. 
The  navigation  was  pretty  good  from  the  mouth  of  the  river  to  Bain- 
bridge,  but  it  was  impossible  for  the  river  steamers  to  travel  above  the 
latter  place  in  low-water,  and  the  navigation  was  exceedingly  hazardous 
in  high-water,  in  concequence  of  the  large  number  of  rocks. 

The  original  project,  which  has  been  rigidly  adhered  to,  contemplated 
opening  a  channel  100  feet  wide  and  3  feet  deep  at  low- water.  To  ac- 
complish this  result,  22  rock  shoals  have  been  worked  on.  In  March, 
1S81,  the  work  of  removing  snags  between  Albany  and  Montezuma, 
Ga.,  was  commenced  with  a  snag-boat,  worked  by  hand,  and  the  work 
has  been  carried  on  with  only  slight  interruptions  from  high-water  to 
the  present  time.  From  Drayton  to  Montezuma  (estimated  distance  30 
miles)  the  channel  was  so  completely  blocked  up  with  snags  as  to  ren- 
der its  navigation  in  a  skiff  difficult  at  extreme  low- water. 

The  average  width  is  about  70  feet,  and  the  depth  is  sufficient  for  light- 
draught  steamers  when  the  obstructions  are  removed.  Between  Dray- 
ton and  Albany  there  are  twenty -four  rock  shoals  needing  improvement, 
but  as  this  part  of  the  river  has  not  been  surveyed,  no  positive  data 
can  be  given.  At  present  there  is  no  transportation  on  the  river  above 
Albany,  but  there  is  material  for  a  considerable  commerce  if  transpor- 
tation facilities  were  available. 

PROGRESS  MADE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

Below  Albany,  Ga. : 

Barges  built 1 

Linear  feet  rock  drilled. 3,024 

Nntnber  of  blasts  made 600 

•    Average  charge,  pounds  powder 2 

Cubic  yards  rock  removed * 2,627 

Number  of  snags  removed 59 

Linear  feet  of  stone  dam  built 350 

Above  Albany,  Ga. : 

Number  of  snags  removed 3, 365 

Overhanging  trees  cut 36 

The  condition  of  the  improvement  on  the  30tli  Jane,  1882,  between 
the  mouth  of  the  river  and  Hell  Gate  (59  miles  above),  is  good  for  pur- 
poses of  commerce  and  navigation,  affording  a  low-water  channel  100 
wide  and  3  feet  deep.  The  results  in  the  ^^aj  of  increased  depth  and 
width  are  exhibited  in  the  following  table : 


Names  of  places.                                  ®§  §t  £  't^g* 

>%  S.%  -C^ 

MOe*.  MilM.  Feet. 

Lambert's  Island 24  92  1 

iRobsKock 26  90  oj 

BroadAxeRock ,           26i  89^  | 

Bryant'sRock 31  85  \ 

Versaille's  Rock 34  82  O 

Bainbridge.Ga 36  80  1 

Three  Rock  Reach 39  77  i 

Below  Cross  Chute 40  76  \ 

CrossChuto 47  69  0 

Fodder  Stack  Shoal 48  68  0 

ReefsltolO 48  to  57      68  to  59  1 

Crawford's  Point 57  59  0 

Winding  Shoals 58  58  1 

HellGate |           59  57  (*)           ( *)            (*)       ;       (*>' 

*Not  completed. 
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It  i3  proposed  to  apply  the  funds  available  for  expenditure  during 
fiscal  year  ending  June  30,  1883,  in  continuing  the  improvement  from 
Hell  Gate  towards  Albany,  Ga.,  and  in  removing  snags  between  Drayton 
and  Montezuma,  Ga.,  according  to  the  approved  project. 

The  amount  of  $75,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1884.  It  is  proposed  to  apply  the  funds,  if  appro- 
priat4?d,  to  pushing  the  improvement  as  commenced. 

A  large  naval-store  business  is  being  developed  as  far  above  Bain- 
bridge  as  the  w^orks  have  progressed,  and  is  likely  to  keep  pace  with 
the  improvement,  as  the  river  will  afford  the  only  outlet  to  the  commerce 
thus  developed.  When  Montezuma  is  reached,  about  one-half  the  dis- 
tance between  that  place  and  Albany,  Ga.,  will  be  available  for  com- 
nieixje,  where  there  is  at  present  no  public  transportation. 

It  is  believed  that  the  original  estimate  of  $176,000.  will  be  suflBcient 
to  complete  the  improvement  from  Hell  Gate  to  Albany,  Ga.,  including 
the  work  yet  to  be  done  at  Hell  Gate.  The  improvement  will  be  nearly 
l)ermanent,  and  an  annual  expenditure  of  $2,000  for  five  years  after  its 
completion  is  deemed  suflBcient  for  its  maintenance. 

For  the  removal  of  snags  between  Albany  and  Montezuma,  Ga.,  ^.boiit 
$25,000  will  be  required  to  complete  the  work,  and  an  annual  expendi- 
ture of  $5,000  will  be  necessary  to  maintain  it  for  an  indefinite  time,  as 
the  river  traverses  a  densely-timbered  swamp,  and  fresh  snags  will  be 
continually  precipitated  into  the  channel  by  the  caving  banks. 

Any  estimate,  for  the  removal  of  the  rock  shoals,  in  the  absence  of  a 
survey-,  would  be  purely  conjectural. 

The  work  is  sitaated  in  the  coUectioD  district  of  Brunswick  and  Saint  Mary's,  Oa. 
Apalachicola,  Fla.,  is  the  nearest  port  of  entry. 

Custom-house  statistics :  Vessels  cleared,  113 ;  tonnage,  36,561 ;  custom  receipts, 
$7,302.44;  value  of  exports  (lumber),  $231,320. 

Money  statement. 

July  1,  1881,  amount  available $21,974  84 

Julv  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 19,177  63 

July  1,  l'^,  amount  available 2, 797  21 

Amount  appropriated  by  act  passed  August  2,  1882 25, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 27, 797  21 

Amount  (estimated)  required  for  completion  of  existing  project 127, 829  52 

Amonn  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     75, 000  00 


Commercial  statistics  for  1882  and  1877. 

FOR   THE  YEAR  1882. 

Steamers : 

Number : 7 

Value $114,000 

Tonnage 1, 625 

Draught feet . .  3  to  5 

Articlen.                                                            Quantity.  Value. 

Fertaizem tons..            4,895  $220,275 

Iron - tons..                211  16,880 

Cotton bales..           22,825  1,141,250 

lirain bushels..           26,230  28,853 

Lumber # feet..         200,000  2,400 

Timber  feet..    17,800,000  176,000 

Merchandise ..bales..            1,062  79.650 

Merchandise barrels..         226,000  1,582,000 

Lire  stork number. .                  4.')  6, 750 

PaAsengeni'  fkre value 5,200 

Aggregate 3,373,258 
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FOR  THE   YEAR  1877. 

Steamers : 
Number. 
Value. 


182 


4 

UOU 


Tonnage two 

Draught feet..         3  toS 


Articles. 


^  Quantity.        Value. 


Fertilizers tons..! 

Iron tons..' 

Cotton bales.. 

Qrain bushels.. 

Lumber feet..  I 

Timber feet.. 

Merchandise -• bales . .  i 

HerceancUse barrels..  I 

Live  stock number.. > 

Passengers*  iare value. .  1 . 


2,136 

$S6.12» 

185 

14.800 

20,960 

1. 048, 000 

23,160 

25, 476 

125.000 

1.500 

1,300.000 

13,000 

584 

43,800 

165,400 

},  157, 800 

42 

6,300 

4,160 

Aggregate ' 2,410,966 


Showing  a  gain  of  $880,300  in  the  five  years  that  the  improvement  has  been  in  pro- 
gress. It  is  believed,  with  the  navigation  opened  through  to  Albany,  that  a  large 
commerce  will  spring  up,  amounting  in  the  aggregate  to  several  times  its  present 
value. 

Table  of  commercial  staHsiieSj  approximate. 


Names  of  towns  on  and  near 
the  river. 

Ill   1 

H^  1 

r^  1 

11,250  000  ' 

300,000  , 

1,930,000  1 

1,750,000  , 

150,000 

627,600 

1,250,000  1 

«         1 

11,000 
5,000  , 

27,000  1 

25.000  , 
5,000 
8,000 

10,000  1 

8 

1 

$550,000 
250,000 
1,  350,  000 
1, 250, 000 
250, 000 
400,000 
500,000 

Aggregate  of  all 
sold. 

Bales   of    cotton 
made  on  the  im- 
provement. 

§^2 

llii 

Mont^znm*--  -..,,.,- 

11,800,000  1. 

550,000  . 
8.280,000  !. 
2.900,000    . 

400,000  1. 
1,027,600  !. 
1,750,000  ;. 

Offlethome 



A  mericns  ..>••• .-ir.- 

Albany 

Newton 

Camilla              .     ....... 

Sainbridflre 

7, 257, 600  j 

91,000  1 

4, 550, 000 

11, 707, 600 

n66, 846 

"$8, 317, 80» 

*  From  census  report. 

Aggregate  value  of  real  and  personal  property  adjacent  to  the  improvement,  as  per 

report  of  comptroUerigeneral,  1881 |32, 509, 371 

Estimated  value  of  crops  other  than  cotton 2, 500,  OCK> 

Value  of  cotton 8,317,3UO 

Value  of  property  and  commerce  interested 43»  326, 671 

Merchandise  sold 7,257,600 


Total 50,583,971 


K5. 

IMPROVEMENT  OT  APALACHICOLA  RIVER,  FLORIDA. 

The  improvement  was  commenced  in  December,  1874,  the  steam  snag^- 
boat  CJara  Dunning  being  employed  in  removing  logs  and  overhanging 
timber.  The  depth  of  water  was  suflBcient,  as  well  as  the  general  width 
from  bank  to  bank,  but  its  availability  for  purposes  of  commerce  was 
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bad,  in  consequence  of  numerous  snags.  The  old  river  at  Virginia  Bend. 
50  miles  above  Apalachicola,  was  completely  closed  for  a  distance  of  o 
miles,  and  the  only  chance  for  navigation  was  through  Moccasin  Slough, 
which  was  very  crookeA  and  narrow,  and  badly  obstructed  with  snags 
and  overhanging  timber;  so  much  so  that  it  required  several  days  for 
a  boat  to  work  through. 

The  original  project  of  improvement  contemplated  a  channel  100  feet 
wide,  and  6  feet  deep  at  low-water,  to  be  secured  by  removing  snags 
and  overhanging  trees,  as  well  as  widening  and  straightening  Moccasin 
Slough,  and  no  change  has  been  made  in  the  original  design. 

In  addition  to  the  first  project,  Ghipola  Cut-Off  has  been  opened  to 
White's  Bluff,  on  Ghipola  Biver,  a  distance  of  9  miles. 

During  the  fiscal  year  ending  June  30, 1882,  the  entire  river  has  been 
worked  over,  and  the  following  obstructions  removed:  ninety- three  snags, 
two  rafts  of  drift,  seventy-two  overhanging  trees,  and  3,000  cubic  yards 
of  clay. 

The  condition  of  the  river  is  good  and  available  for  the  purposes  ot 
navigation  and  commerce.  The  canal  at  Moccasin  Slough,  which  was  the 
only  place  on  the  river  with  an  inadequate  depth  and  width,  has  been 
deepened  2  feet  and  widened  16  feet,  giving  a  low -water  depth  of  4  feet 
and  width  of  85  feet. 

It  is  proposed  to  apply  the  funds  available  for  expenditure  during  the 
fiscal  year  ending  June  30^  1883,  in  removing  snags  and  such  other  ob- 
structions as  may  find  their  way  into  the  channel,  with  a  view  to  main- 
taining the  river  in  its  present  good  navigable  condition. 

The  amount  of  $15,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1884.  It  is  proposed  to  share  a  portion  of  this 
amount  with  the  Chattahoochee  River  in  procuring  a  snag-boat  for  their 
joint  use,  to  replace  the  Clara  Dunning,  now  nearly  unserviceable;  the 
balance  to  be  expended  in  working  the  boat,  in  removing  snags,  &c. 

So  estimate  is  submitted  for  the  permanent  completion  of  this  river, 
as  it  is  regarded  as  already  accomplished,  as  far  as  practicable.  Snags 
and  overhanging  timber  will  have  to  be  removed  every  season  to  main- 
tain the  improvement,  and  an  annual  appropriation  of  $2,000  is  con- 
sidered necessary  for  an  indefinite  period. 

The  work  is  in  the  collection  district  of  Apalachicola,  Fla.  Apalachicola,  Fla.,  is 
the  nearest  port  of  entry, 

CUSTOM-HOUSB  8TATISTIC8  FROM  JUNK  30,  1881,  TO  MAT  27,  1882. 

Receipts  from  all  sources $7,302  44 

Veatiets  cleared 113 

Tonnage  of  same 36,561 

Value  of  exports  (lumber) - |231,320 

Money  statement. 

Joly  1, 1881,  amoont  available |4,239  58 

Jtily  1, 1882,  amoont  expended  during  fiscal  year,  exolnsive  of  outstanding 
Uabilitiee  July  1, 1881 2,109  74 

July  1,1882,  amount  available 2,129  84 

Amount  appropriated  by  act  passed  August  2,  1882 2«000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 4, 129  84 

Amount  (estimated)  required  for  preservation  of  improvements  annually. . .  2, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  15, 000  00 

80  E 
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Commercial  statistics  for  1882  and  1874. 

FOR  THE  TEAR  1882. 

Steamers : 

Nnmber 7 

Value |!114,000 

Tonnace I,ffi5 

Drangnt feet..  3-S 

Quantity.    ,     Value. 


FertiUzera tons..  30  $2,250 

Iron tons..  146  11,600 

Cotton  bale*..  450  22,500 

Grain bushels..  14,040  I  15,444 

Lumber feet..  2.500,000  30,000 

Timber ...feet..  29,275,000  292,750 

Merchandise bales..!  275  20,625 

Merchandise barrels..  28,800  201,600 

Live  stock number. .  90  13, 50>) 

Passengers'  fare value..  7,000 


AgJiregate 772,565 


FOR  THE  YEAR  1874. 

Steamers: 

Number ,...  4 

Value 182,000 

Tonnage 655 

Draugnt feet..  :V-B 


Quantity.   > 

Value. 

Fertilizers                     -            

tons.. 

10     ! 

65  > 

300 

5,280 

1,000,000 

2,600,000 

165  i 

25 

$450 

5.200 

15,000 

5,808 

12,000 

25,000 

12,375 

15.755 

3,750 

4.O0O 

181  338 

Iron      .  ...  ........... .................» 

tons.. 

Cotton      

bales.. 

Qrain     

bushels.. 

T'UmbeT,  -- r 

feet.. 

Timber   

feet.. 

Merchandise 

baleb.. 

Mftfchpndise ,^,,-,,--, , 

barrels.. 

Live  stock .....   .  ..  .....  ... 

nnmber. . 

Fassensera'  fitfB 

-   - .  valnA  _ 

Airirreffate.   ,.  r.,,.-Tr-,T -■, -t t 

'- 

Showing  a  gain  of  $591,227  in  the  eight  years  daring  which  the  improvement  ha^ 
been  going  on. 

There  has  been  virtually  no  outlet  at  Apalachicola. 

It  is  believed  that  the  river  commerce  will  increase  very  much  when  deep  water  is 
secured  at  the  month  of  the  river,  as  it  is  possible  that  freights  from  the  North  and 
West  will  take  the  water  route,  rather  than  the  more  expensive  transportation  by 
railroad. 


K  6. 

IMPROVEMENT  OF  APALACHICOLA  BAY,  FLORIDA. 

The  plan  adopted  for  this  improvement  consists  in  dredging  a  chan- 
nel through  the  bar  at  the  mouth  of  Apalachicola  Eiver,  100  teet  wide 
and  11  feet  deep,  at  mean  low-water,  the  original  estimated  cost  being 
$100,000. 

The  bar  begins  half  a  mile  from  the  town  of  Apalachicola,  and  ex- 
tends to  the  lower  anchorage,  where  there  is  from  11  to  13  feet  of  water, 
with  only  4  to  4.5  feet  on  its  crest  j  the  commerce  of  the  locality  was 
necessarily  carried  on  by  lighters. 

The  lirst  appropriation  was  in  June,  1880,  and  the  second  in  March, 
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1881;  with  the  amounts  thus  available  a  cut  was  commenced  in  Decem- 
ber, 1881,  in  11  feet  of  water,  in  a  direction  south  by  west.  For  5,748 
feet  it  was  continued  and  the  depth  of  11  feet  obtained.  One  thousand 
nine  hundred  and  sixty-seven  feet  of  this  was  60  feet  wide;  the  rest  of 
the  5,748  feet  only  30  feet  wide.  The  number  of  cubic  yards  exca- 
Tated  was  51,943.  The  outward  terminus  of  the  cut  is  in  7.6  feet  of 
water,  whence  it  deepens  off  to  the  anchorage. 

The  work  done  during  the  fiscal  year  increased  the  depth  of  the  chan- 
nel from  2.5  to  3  feet,  greatly  facilitating  the  loading  of  vessels,  as  the 
tow-boats  no  longer  get  aground. 

It  is  proposed  to  apply  the  funds  that  may  be  available  in  1883,  first 
to  completing  the  30-foot  cut  way  through  the  bar  and  then  widening 
it  as  for  as  the  anvount  will  permit.  This  will  admit  to  the  wharf,  at 
mean  low-tide,  vessels  drawing  11  feet,  which  is  the  great  result  sought 
for.  Forty-five  thousand  dollars  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1884,  which  amount  will  complete  the  project. 

The  tendency  of  this  bar  is  to  lengthen,  i.  c,  to  receive  deposits  on 
the  outer  end.  Time  alone  can  decide  upon  the  permanent  character  of 
the  work.  It  is  probcible  that  several  appropriations  of  $5,000  each 
may  be  necessary  at  intervals  of  three  or  four  years  to  preserve  it. 

Apalachicola  is  the  collection  district.    Apalachicoli^is  the  port  of  entry. 

Amonnt  of  revenue  collected  at  the  port  of  Apalachicola^  Fla.,  during  the  tiscal 
year  18d0,  $292.50. 

Tons. 

steamers  entered  from  foreign  countries 22  3,592 

Steamers  cleared  for  foreign  countries 10  4,269 

tSchooners  entered  from  foreign  countries 58  8,752 

Schooners  cleared  for  foreign  countries 41  9,282 

Value. 

Exported: 

153,137  railroad  cross-ties $53, 737 

482,000  feet  sawn  lumber 4,820 

Other  merchandise 7,084 

Imported 11,570 

Trade  between  domestic  ports : 

Feet  of  lumber 7,409,000 

Kailroad  cross-ties 54,000 

Pieces  cedar 5,707 

Value  of  fiah $124,000 

Value  of  oyifters 42,000 

Value  of  green  turtle 1,600 

Comiaerce  in  lumber  and  hewn  timber  is  increasing  rapidly  and  will 
continne  to  do  so  with  increase  of  facilities  at  the  port.  The  very  be- 
ginning of  this  improvement,  as  an  earnest  that  it  will  be  done,  is  giv- 
ing sm  impetus  to  commerce  and  real  estate,  which  is  evident,  while 
there  are  no  records  to  establish  the  fact.  The  unlimited  amount  of 
pine  and  cypress  has  attracted  timber  men  from  far  and  near,  many  of 
whom  will  avail  of  it  as  greater  conveniences  of  shipment  are  offered. 

Money  statement. 

Jnlyl,  1881,  amount  available $19,598  89 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 19,503  94 

July  1,  1882,  amount  available 94  95 

Amount  appropriated  by  act  passed  August  2,  1882 25, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 25, 094  95 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Amount  thai  i-an  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    45, 000  00 
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Abstractof  bids  received  and  opened,  July  9,  lQSi,for  dredging  inApalaohioola  Bay,  Florida, 


I 


No.  I 


Name  of  bidder. 


John  ThomlinBOD 

James  E.  Slaughter — 
Oeoree  C.  Fobee  &.  Go 

8.  N.KimbaU 

JohnMagaire 

G.  L.  Long 


0 


Time  of  commencing 
work. 


$0.2H 
42 


Three  months  after  notifi- 
cation of  award  of  contract. 

do 

do 

do 

do 

do 


Time  of  completing 
work. 


One  year  after 
inffwork. 

Do. 
I>o. 
Do. 


K7. 
IMPROVEMENT  OF  TAMPA  BAY.  FLORIDA. 

The  object  of  this  work  is  to  facilitate  navigation  .to  the  town  of 
Tampa,  the  approach  to  which  is  a  narrow  and  shallow  channel  through 
the  upper  bay,  5.5  feet  being  the  depth  at  mean  low- water. 

In  1881,  under  an  appropriation  of  $10,000, 18,530  cubic  yards  of  ma- 
terial were  excavated,  deepening  and  partially  straightening  it  for  2,900 
feet  in  length,  9  feet  deep  and  60  feet  wide. 

During  the  present  fiscal  year,  under  an  appropriation  of  $10,000, 
30,709  cubic  yards  were  dredged  for  a  distance  of  6,315  feet,  giving 
under  both  appropriations  49,289  cubic  yards  of  material  removed; 
securing  a  cut  8,115  feet  in  length  and  60  feet  in  width.  Such  is  the 
condition  of  the  improvement  at  the  present  time. 

In  dredging,  rock  was  encountered  at  the  mouth  of  the  river  400  yards 
from  the  whMf ;  for  this  reason  vessels  using  the  port  cannot  avail  of 
the  bettered  channel  except  in  high-tides. 

It  is  proposed  to  apply  such  fonds  as  may  be  available  during  the 
fiscal  year  ending  June  30, 1883,  in  widening  the  work  already  done  and 
straightening  the  channel. 

Should  the  work  not  be  permanent,  which  time  alone  can  decide,  a 
small  amount  compared  with  the  original  cost,  say  $500,  applied  an- 
nually by  appropriation  and  expended  at  intervals  of  four  years,  would 
prevent  the  cut  from  filling  in. 

This  work  is  in  the  collection  district  of  Key  West,  and  Key  West  is  the  nearest 
port  of  entry. 

In  the  deficiency  of  statistics,  which  have  been  asked  for,  it  should 
be  stated  that  five  steamships  extending  commerce  to  Havana,  Key 
West,  Cedar  Keys,  New  Orleans,  and  other  places  are  owned  in  Tampa. 

The  tonnage  of  vessels  entering  port  is  2,500. 

Fifteen  thousand  cattle  are  annually  shipped  to  Cuba,  and  the  value  of  the  com- 
merce of  the  town  to  be  benefited  is  about  |500,000  annually. 

Money  statement 

July  1,  1881,  amount  available 110,114  39 

July  1, 1882,  amount  expended  during  fiscal  year,  exclnsive  of  outstanding 

liabilities  July  1,  1881 10,114  39 

Amount  appropriated  by  act  passed  August  2,  1882 20,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 57, 002  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     30, 000  00 
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Ah9tract  of  bids  received  and  opened,  July  9, 1881, /or  dredging  in  Tampa  Bay,  Florida, 


No. 


Name  of  bidder. 


Time  of  commencing 
work. 


1  John  Thomlinson |0  29^ 

I 

2  James  £.  Slanghter 45^ 

3  George  C.  Fobee  &  Co ,  44 

4  S.  N.^Qmball '  39 

5  JohnMaguire ,  421    i 

6  G.L.Long '  33      | 


Three  months  after  notifi- 
cation of  award  of  contract, 
do 


.do. 
-do. 
.do. 
.do. 


Time  of  completing 
work. 


One  year  after  commenc- 
ing work. 

Do! 
Do. 
Do. 
Do. 


K8. 
IMPROVEMENT  OF  SUWANEE  RIVER,  FLORIDA. 

There  are  several  mouths  to  this  river — ^the  West  Pass,  but  rarely 
used,  and  the  East  Pass.  The  first  is  more  remote  from  Cedar  Keys, 
the  point  of  commerce  for  the  river,  and,  presenting  rock  which  must  be 
removed  to  improve  the  channel,  is  a  much  more  expensive  undertaking 
than  the  second;  and  it  being  universally  admitted  that  improving  the 
channel  through  the  bar  at  East  Pass  would  result  in  the  greater  bene- 
fit, at  less  cost,  it  was  decided  to  begin  work  here.  The  plan  adopted 
was  to  dredge  a  channel  through  the  East  and  West  Passes,  sufficiently 
deep  and  wide  to  accommodate  the  commerce  of  the  locality,  to  remove 
snags  and  deepen  shoals  as  high  up  as  Roland's  Bluff,  and  to  give  a 
depth  of  4  feet  water  between  there  and  EUaville. 

There  are  numerous  shoals,  some  of  them  rocky  and  extensive,  in  this 
last  part  of  the  river,  while  below  Roland's  Bluff,  to  the  mouth,  it  is  a 
desirable  watercourse  for  navigation,  generally  deep  and  few  snags. 
The  channel  at  the  bar  wa«  originally  very  crooked,  narrow,  and  shal- 
low, 2  to  3  feet  at  low- water,  and  in  time  of  continued  northers  bare. 

The  progress  made  during  the  fiscal  year  is  straightening  and  deep- 
ening the  channel  to  the  extent  of  excavating  17,026  cubic  yards  of 
mud,  sand,  and  shell,  for  a  distance  of  1,409  feet,  width  of  65  feet,  and 
securing  a  depth  of  6  feet  at  mean  low- water. 

It  is  proposed  to  apply  funds  that  may  be  available  in  1883,  to  a  con- 
tinuation of  the  dredging  through  the  channel,  according  to  the  plan; 
when  steamers  and  tow-boats  will  no  longer  be  compelled  to  wait  for 
high-tides  to  get  into  the  river  or  out. 

The  sum  of  $20,000  can  be  profitably  expended  during  the  fiscal  year 
1884,  in  completing  this  channel  to  its  proposed  width,  100  feet,  in  cut- 
ting through  a  bat'  300  feet  across,  and  thus  reaching  a  gap  of  8  feet 
water  through  the  outer  reef,  a  proposed  modification  of  the  original 
project,  which  would  render  work  in  the  West  Pass  unnecessary,  and 
is  fully  worth  the  expense  of  a  survey  in  view  of  economy.  This  bar  is 
in  the  bay  about  a  mile  west  of  the  west  mouth  of  this  channel,  and 
thence,  in  the  same  direction,  1  mile  to  the  gap;  $42,158  is  the  esti- 
mated amount  required  for  the  entire  improvement,  unless  storms 
should  drive  mud  into  the  channel,  in  which  case  $4,000  or  $5,000  in 
five  or  six  years  would  probably  maintain  a  condition  of  practicable 
usefulness. 

This  work  is  located  ia  the  collection  di strict  of  Saint  Marks,  and  Cedar  Keys  is  the 
nearest  port  of  entry. 

The  cnstom-house  has  been  applied  to  for  statistics,  but  none  liaviug 
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been  furnished,  the  following  facts  and  approximations  derived  from  ob- 
servations and  inquiries  of  the  assistant  engineer  in  charge  are  furnished  : 

STKAMBOAT6  PLYING   THE  6UWANEE. 

In  1881: 
Era,  60  tons,  drawing  3  feet,  towing  logs,  carrying  passengers  and  freight. 
Yulee,  50  tons,  drawing  3  feet,  towing  logs,  carrying  passengers  and  freight. 

In  1882: 
Era,  60  tons,  drawing  3  feet,  with  a  barge  for  wood. 
Ynlee,  50  tons,  drawing  3  feet,  with  a  barge  for  wood. 
Shafer,  60  tons,  drawing  4  feet,  with  a  barge  for  wood. 
Eric,  40  tons,  drawing  4  feet. 

Rafts  of  saw-logs,  pine,  to  the  extent  of  5,000,000  feet  of  lumber,  board  measure,  and 
220,000  cross-ties  nave  been  floated  or  towed  down  the  river  to  Cedar  Keys,  where  the 
logs  have  been  converted  into  lamber,  the  ties  shipped  to  Mexico.  The  quantity  of 
cedar  or  of  farm  products  or  of  general  commerce  could  not  be  ascertained ;  an'  im- 
crease  in  all  is  evident  from  the  greater  animation  in  business  and  the  largely  Increased 
freights. 

The  improvement  must  be  completed,  or  near  completion,  before  it 
can  be  ascertained  what  portion  of  this  increase  is  due  to  it. 

Money  statement. 

July  1,  1881,  amount  available $7,685  74 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1, 1881 7,481  73 

July  1,  1882,  amount  available 204  01 

Amoimt  appropriated  by  act  passed  August  2, 1882 .5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 5, 204  01 

Amount  (estimated)  required  for  completion  of  existing  project 42, 158  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  20, 000  00 


Abstract  of  bids  received  and  opened  July  9,  1881,  dredging  at  mouth  of  Sutcanee  River, 

Florida, 

No.  Name  of  bidder.  ,     ^5»    |      Time  of^mmencing      |      Time  of^completing 

g  wor  .  wor 


1  :  John  Thomlinson $0  33i     Three  months  aft-ernotifi-  '  One  year  after  oommence- 

I  I  cation  of  award  of  contract.       mentofwork. 

I  James  E.  Slaughter 50      Three  months  after  notifl*    One  year  after  commence- 

cation  of  a  ward  of  contract.       ment  of  work. 


Kg. 

IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER,  ALABAMA  AND  FLORIDA. 

Operations  on  the  improvement  of  this  river  were  first  commenced, 
under  an  appropriation  of  $6,000,  from  the  mouth  of  Mitchell's  Hiver, 
Florida,  in  November,  1874,  and  continued  for  a  distance  of  3o  miles, 
until  March,  1875. 

Under  a  new  appropriation  of  $5,000  work  was  resumed  in  May,  1875, 
continued  until  September,  1875,  and  25  miles  more  of  the  river  was 
improved. 

Another  appropriation  of  $5,000  having  been  made  work  was  again 
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resumed  in  May,  1877,  and  continued  until  August,  1877.  A  portion 
of  the  river  previously  improved  was,  owing  to  washing  and  caving  in 
of  banks,  worked  over  again,  and  30  miles  more  of  the  river  were  im- 
proved. 

An  unexpended  appropriation  of  $5,000  being  on  hand,  and  $7,000 
more  having  been  appropriated,  work  was  again  resumed  in  January, 
1880,  and  continued  until  April,  1881,  and  carried  within  10  miles  of 
Oeneva,  Ala.  Part  of  the  river  previously  improved  was  worked  over 
again,  the  wrecks  of  the  steamers  Baton  and  Edwards  were  completely, 
and  that  of  the  steamer  Eighth  of  January  partly,  removed,  and  40  miles 
of  the  river  improved. 

In  1881  an  appropriation  of  $10,000  was  made  for  the  improvement 
of  Choctawhatchee  River,  Alabama  and  Florida,  one  half  the  amount 
to  be  expended  in  the  improvement  of  the  river  from  its  mouth  to  Ge- 
neva, the  other  half  to  be  expended  in  the  improvement  of  the  river 
from  Geneva,  Ala.,  toward  Newton,  Ala.,  making  this  part  of  the  river, 
however,  navigable  for  high -water  only. 

At  the  commencement  of  the  work  of  improvement  in  1874,  the  con- 
dition of  the  channel,  from  the  mouth  to  Geneva,  if  a  channel  existed 
at  all,  was  such  as  to  be  extremely  dangerous  for  navigation  even  dur- 
ing high- water.  In  the  lower  half  of  the  river,  although  there  was  an 
ample  depth  at  low-water,  it  was  so  obstructed  by  snags,  stumps,  logs, 
and  overhanging  trees  that  boats  were  obliged  almost  in  every  instance 
to  cut  their  way  through.  In  the  upper  part  of  the  river  there  was  at 
a  low  stage  of  water  an  average  depth  of  2  feet,  obstructed,  however, 
by  snags,  sunken  logs  and  trees,  overhanging  trees  and  wrecks,  so  as 
to  be  navigable  only  during  high- water  in  the  winter  season,  and  mer- 
chants and  farmers  were  obliged,  and  in  fact  preferred,  to  haul  their 
produce  and  stores  to  and  from  the  nearest  railroad  stations,  generally 
a  distance  of  from  50  to  80  miles,  rather  than  take  the  risk  of  shipping 
by  river. 

Choctawhatchee  River  flows  through  Walton,  Washington,  and 
Holmes  counties,  Florida,  and  Geneva,  Dale,  and  Barbour  counties, 
Alabama,  which,  with  their  adjoining  counties,  are  all  rich  cotton,  wool, 
and  sugar  producing  counties. 

Before  the  war  three  steamboats  of  capacities  from  1,500  to  2,000 
bales  of  cotton,  besides  numerous  other  craft,  navigated  this  river,  and 
it  was  consequently  kept  in  good  navigable  condition.  During  and 
since  the  war,  up  to  1875,  this  river,  although  a  stream  of  considerable 
size  and  magnitude,  draining  a  large  and  fertile  portion  of  Alabama 
and  Florida,  and  being  susceptible  of  improvement  so  that  5  feet  of 
water  can  be  carried  at  all  seasons  of  the  year,  having  an  average  width 
of  35  I  feet,  was  greatly  neglected  as  far  as  navigation  was  concerned. 

A  steamboat  would  make  an  occasional  trip  from  Pensacola  or  Free- 
port  to  Geneva  during  high-water,  but  hardly  ever  attempted  a  second 
trip,  the  expenses  for  repairs  amounting  in  almost  every  instance  to 
more  than  the  freight  would  bring. 

The  ori^nal  project  under  which  work  was  commenced  was  for  re- 
moving obstructions  in  Choctawhatchee  River,  Alabama  and  Florida, 
from  the  mouth  of  MitchelPs  River,  Florida,  to  Geneva,  Ala.  In  the 
appropriation  of  $10,000  for  the  fiscal  year  ending  June  30,  1882,  the 
original  project  was  changed  in  so  far  as  to  expend  one-half  of  the 
amount  in  the  improvement  of  the  river  above  Geneva,  Ala.,  towards 
Newton,  Ala.,  for  high-water  navigation  only.  In  August,  1881,  under 
an  appropriation  of  $10,000,  a  log^boat  76  feet  long,  17^  feet  beam,  with 
3J  feet  depth  of  hold,  was  constructed. 
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The  necessary  outfit  and  tools  were  purchased,  and  operations  com- 
menced at  the  mouth,  called  "Cypress  Top."  Cypress  Top  being  the 
only  mouth  used  now  by  boats,  haviug  4^  feet  of  water  at  medium  tide,, 
work  was  commenced  there  on  the  17th  of  August,  and  carried  to  the 
head  of  Cowford  Cut-ofi',  a  distance  of  40  miles.  This  work  being  com- 
pleted on  January  24, 1882,  the  log-boat  was  carried  up  the  river  to 
Geneva,  Ala.,  and  on  February  8, 1882,  work  on  the  improvement  of  the 
river  above  Geneva,  towards  Newton,  Ala.,  was  commenced,  and  con- 
tinued until  May  31,  1882,  when,  the  appropriation  being  nearly  ex- 
hausted, operations  were  suspended;  25  miles  of  river  alK)ve  Geneva 
towards  Newton  were  improved. 

From  August  17, 1881,  to  May  1882,  there  were  removed,  in  both  the 
upper  and  lower  river,  872  snags,  1,068  stumps,  483  roots,  360  logs,  1,311 
sunken  trees,  6,075  overhanging  trees,  6  large  drifts  of  logs,  trees,  brush, 
&c.,  &c.,  12  cubic  yards  of  sand,  and  330  yards  of  bank  protected  from 
washing  by  brush.  The  condition  of  this  river  from  it«  mouth  to  the 
present  head  of  navigation,  a  distance  of  187^  miles,  is  such  as  to  allow 
boats  of  4^  feet  draught  of  water  to  navigate  at  all  times  during  a  medium 
stage  of  the  river. 

At  Harvesin's  Whirl,  Carter's  Drive,  Buzzard's  Bar,  near  Pittman's 
Ferry,  and  at  Parrott  Creek,  where,  before  the  improvement,  scarcely 
2  feet  could  be  carried  over  at  low-water,  5  feet  can  safely  be  carried 
over  now. 

The  channels  through  the  Ninety -nine  Islands,  through  the  Boston  and 
Cowford  Out-oflP,  have  also  been  improved  so  that  boats  drawing  5  feet 
of  water  can  pass  safely  during  low- water.  As  a  result  of  the  improve- 
ment to  navigation  and  commerce,  there  were  put  on  the  river,  even 
during  the  early  stage  of  the  work,  in  1875,  one  steamboat,  two  sloops,  and 
one  barge,  which,  with  the  two  barges  and  one  sloop  already  running,, 
were  kept  busy  in  supplying  the  increased  demand  for  freights. 

Several  steamers  from  Pensacola  and  Freeport  made  occasional  suo- 
cessful  trips  to  Geneva,  and  business  kept  on  steadily  increasing. 

The  width  of  the  river  has  not  been  materially  changed  or  increased 
by  the  improvements  (the  average  width  being  350  feet)  except  at  Harve- 
sin's  Whirl,  Carter's  Drive,  and  Buzzard's  Bar,  where,  owing  to  the  re- 
moval of  drifts,  saw-logs,  sunken  trees,  and  timber,  which  had  lodged 
in  the  sand  and  narrowed  the  river  down  to  scarcely  60  feet;  it  has  since 
widened  to  nearly  400  feet,  with  5  feet  depth  of  water. 

It  is  proposed  during  the  next  hscal  year  to  improve  that  part  of  the 
river  between  Geneva  and  Half  Moon  Bluff  still  farther  (40  miles),  so 
that  boats  can  run  even  in  the  lowest  stage  of  water  during  the  summer 
months. 

The  part  of  the  river  between  Scott's  Slough  and  Half  Moon  Bluff, 
45  miles,  has  been  but  slightly  improved  so  far,  and  it  is  proposed  to 
further  improve  that  part  also. 

The  improvements  needed  consist  in  the  removal  of  snags,  stumps^ 
sunken  logs,  and  trees,  and  overhanging  trees,  and  the  completion  of 
the  removal  of  the  wreck  of  the  steamer  Eighth  of  January,  situated 
about  6  miles  above  Half  Moon  Bluff. 

It  is  proposed  to  continue  the  improvement  of  the  river  above  Geneva 
towards  Newton,  Ala.,  for  high-water  navigation  only,  commencing  at 
the  point  left  off  in  Maj^,  25  miles  above  Geneva,  and  extending  it,  if 
possible,  as  far  as  Claybank  Creek,  20  miles,  which  point  is  within  easy 
hauling  distance  of  Newton,  and  will  be  entirely  satisfactory  to  the 
merchants  and  planters  of  Newton  "and  surrounding  country  for  the 
present. 
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The  results  that  may  be  expected  from  these  improvements  will  be  a 
clear  channel  of  5  feet  draught  of  water  with  an  average  width  of  160 
feet  from  the  mouth  to  Geneva,  at  all  seasons  of  the  year,  and  from 
Geneva  to  Claybank  Creek,  of  a  channel  of  the  same  depth,  with  an 
average  width  of  75  feet  during  a  medium  stage  of  the  river. 

The  benefits  to  commerce  that  may  be  expected  from  these  improve- 
ments are  manifold. 

It  is  expected  that  Geneva,  Newton,  Elba,  Ozark,  and  numerous  other 
towns  along  the  Choctawhatchee  and  Pea  rivers  and  Holmes  Creek  will 
be  placed  in  daily  connection  with  the  railroad  at  Half  Moon  Bluff. 
Mail,  express,  and  freight  facilities  will  be  improved ;  ready  markets 
for  cotton,  wool,  and  other  produce  will  be  within  easy  reach;  the  pro- 
duction of  staple  articles  will  at  least  be  doubled.  Emigration,  which 
for  the  want  of  traveling  facilities  had  been  kept  away,  will  set  in,  and 
a  naturally  rich  and  fertile  country  will  be  greatly  improved. 

Within  the  last  four  years  four  saw-mills  have  been  established  along 
the  river  and  its  tributaries ;  a  number  of  log  and  timber  camps  have 
been  established,  and  by  the  further  improvement  of  the  river,  so  as  to 
bring  markets  within  easy  reach,  these  industries  will  be  greatly  in- 
creased. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884 — that  is  to  say,  from  the  mouth  of  the  river  to 
Newton,  Ala,— is  $30,000.  Of  this  amount  $6,000  should  be  expended  in 
the  improvement  of  the  bar  at  the  mouth  called  Cypress  Top.  Cypress 
Top  has  been  exclusively  used  during  the  last  three  years  by  boats 
navigating  this  river,  having  a  depth  of  3  feet  9  inches  at  low- water, 
and  5  feet  at  high-water  over  the  bar.  The  channel,  however,  shifts, 
and  steamera  Rawing  4J  or  6  feet  of  water  are  frequently  obliged  to 
unload  half  of  their  cargoes  or  wait  from  one  to  four  days  before  being 
able  to  cross  the  bar;  $15,000  of  the  amount  should  be  expended  in  the 
removal  of  trees  from  the  banks,  and  in  the  closing  of  creeks,  sloughs, 
and  cut-offs  from  the  mouth' to  Geneva,  so  as  to  confine  all  the  water  to 
one  channel,  which  by  increasing  the  currents  would  have  a  tendency 
towards  scouring  and  deepening  the  main  channel;  $10,000  of  the 
amount  should  be  expended  in  continuing  the  improvement  of  the  river 
above  Geneva  towards  Newton,  Ala.,  so  as  to  secure  navigation  to  that 
point  dunng  a  medium  stage  of  the  river. 

The  advantages  and  benefits  that  may  be  expected  from  the  expendi- 
ture of  these  amounts  and  for  the  purposes  stated  are  the  opening  of  the 
river  between  Geneva  and  Newton  to  navigation,  thereby  securing  to 
those  living  on  or  near  that  section  of  the  river  a  great  saving  in  freights 
and  greater  convenience  and  safety  to  the  rapidly  increasing  commerce 
on  that  x>ortion  of  the  river  below  Geneva,  already  partially  improved. 
This  river  is  not  susceptible  of  a  permanent  and  complete  improvement, 
owing  to  the  continual  washing  of  the  banks  causing  trees  to  fall. 
The  estimated  amount  required  to  maintain  this  river  in  the  condition 
contemplated  by  the  plan  of  improvement  is  $2,000  per  year. 

Choctawhatchee  River  is  located  in  the  collection  district  of  Peusacola,  Fla.  Pen- 
Bacola,  Fla.,  is  the  nearest  port  of  entry.  Choctawhatchee  River  empties  into  Choc- 
tawhatchee Bay  and  through  Santa  Rosa  Sound  into  Pensacola  Bay  and  the  Gulf  of 
Mexico. 

Pensacola  light-house,  Pensacola  navy-yard,  Foi^s  Pickens,  Barrancas  and  McRae 
are  situated  near  the  entrance  to  Pensacola  Harhor. 
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COMMERCIAL  STATISTICS. 

The  a<i(jr€gat€  amount  of  staple  articles  transported  on  this  river  daring  the  fi9oat  gear  end- 
ing June  '.W,  1882,  are  as  follows,  as  compared  with  1874. 

Articles.  1882.  187*. 

Cotton Ijales..  4.200  3» 

Wool Iba..  22,000  l.5«* 

Sirup bbl«--  400  7? 

Sweet  potatoes ba«h..  2,500  l,e» 

Peanats,  peas,  Sec bash . .  600  ISt- 

Fowls do«..  800  2t« 

Honey Ki^--  5O0  6i« 

Bggs dos..  2.400  5#» 

Cattle no..  130    

Gophers no..  600  Iw 

Firewood cords..  300    

Sugar bbls..  110    

Hewntimber cublcfeet..  450.000  16P.0W 

Sawn  timber cubic  feet . .  500,  OW    

Saw-logs no..  280,000  35..0«> 

Lumber feet..  75,000    

Grain bush..  38.000  XeCO 

Guano tons..  1, 100    

Salt sacks..  1,900  Z36 

Iron tons..  1,600  ' 

Hay bales..  270     

Machinery. tons..  250     

Merchandise tons..  3,000  40i 

The  character,  number,  tonnage,  draught  of  water,  &c.,  of  the  vessels 
or  craft  employed  on  the  river  during  the  fiscal  year  ending  June  30, 
1882,  were  as  follows: 


Name  of  vessel.                                               Character.       ,    '^  a  a  ^ 

I ;  J  '_!  '  1*5 

FeeL  JFeeL 

Peerlefls Steamer '    100  276  > 

BigSunttower ....do 165  210  4i 

Alice    ....do 133  150  4i 

Lulu  Bums do 31  5  3i 

l>oni Sohooner,  sail 20  3^ 

South  Ann do 15  3| 

Adelaide  do ' 15  3 

Alex.Cooke i        do i 22  34 

Sarah Sloop,  sail 17  3| 

Rhoda do 13  3| 

Bd.  Woodwold Barge,  poling  .. .       85  28  3| 

A.D.McKinnon ...do 75  20  3* 

Flat Flat 50  '  7  2 

Do i...  do 45  6,2 

Do ,....do 30  4  1| 

Alabama '...do 79  40  '  4 

Florida   '...do 80  40  4 

Dora Sloop 28  8  2* 

FlyingCloud '....do 27  6  ,  :i 

Star ...do 30  11  I  3 


Vesseh  employed  in  tratisportaiion  during  the  year  preceding  oommencement  of  improvement , 

1874. 


Name  of  vessel. 


Rhoda  

Greyhound  . 
Hinson 


Character.      Length.!  Tonnage.  i^^'^JJ 


FeeU 
Sloop,  sail 
Ban^e,  poling  . 


do  . 


I  13  3| 

75  I  20  3 

I  22|  3 
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The  probable  increase  in  the  commerce  by  completion  of  the  contem 
plated  improvement  may  safely  be  estimated  at  100  per  cent. 

Merchants  and  farmers  were  obliged  to  haul  their  produce  and  sup- 
plies to  and  from  the  railroad  station  before  steamers  were  put  on  the 
river. 

At  tli.it  time  the  total  costof  hauling  and  shipping  one  bale  of  cotton 
from  Geneva  to  New  Orleans  was  $4.50. 

To-day  the  expense  of  shipping  one  bale  of  cotton  from  Geneva  to  New 
Orleans  down  the  river  per  steamer  is  $1.50 — a  considerable  reduction 
in  freight. 

Money  statement 

Julyl,  1881,  amonut  available $9,632  67 

Julv  1,  18^2,  amouut  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabiHties  July  1,  1881 9,203  74 

July  1,  1882,  amount  available 428  93 

Amount  appropriated  by  act  passed  August  2,  1882 20, 000  00 

Amount  availablf^  for  fiscal  year  ending  June  30,  1883 20, 428  93 

Amount  (estimated)  required  for  completion  of  existing  project 66, 500  00 

Amonut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    30, 000  00 


K    ID. 

IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

An  examination  of  this  river,  authorized  by  act  of  Congress  approved 
March  3,  1879,  was  made  from  Hayes's  Ferry  to  its  mouth  during  Sep- 
tember, 1879,  and  the  report  submitted  March  6,  1880,  is  contained  in 
Annual  Report  of  Chief  of  Engineers  for  1880. 

The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags, 
overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of  the 
worst  shoals  and  a  bar  near  the  mouth  of  the  river,  so  as  to  enable  boats 
drawing  2  feet  of  water  to  navigate  the  river  during  about  half  of  the 
year. 

The  present  depth  of  the  river  varies  from  1  to  7J  feet,  with  a  width 
of  fix)m  50  to  160  feet,  and  the  estimated  cost  of  the  improvement  is 
♦  23,900. 

Under  the  appropriation  of  $7,500  made  for  this  work  by  act  of  Con- 
gress approved  March  3,  1881,  a  suitable  snag-boat  was  built  and 
equipped  during  the  winter  of  1881-'82.  On  the  Ist  March  work  was 
commenced  on  the  river  near  its  mouth,  and  continued  until  the  latter 
part  of  May,  when,  owing  to  the  great  difficulty  of  obtaining  labor, 
operations  were  suspended  and  not  resumed  during  the  fiscal  year. 

Tlie  following  is  the  summary  of  work  done  during  the  fiscal  year 
ending  June  30, 1882: 

4  miles  of  river  worked  over. 

1  niag-boat  built  and  equii)i)ed. 
648  snai;^  pnUed. 
99  overhanging  trees  removed. 
200  cnbic  yards  of  rock  removed. 

The  improvement  was  not  sufficiently'  advanced  during  thij^  fiscal  year 
to  materially  change  the  condition  of  the  river ;  no  results,  therefore,  in 
the  way  of  increased  width  or  depth  have  been  obtained,  nor  have  any 
advantages  to  commerce  accrued. 

With  the  unexpended  balance  on  hand,  and  the  amount  that  may  be 
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appropriated  for  fiscal  year  ending  June  30, 1883,  it  is  proposed  to  clear 
the  river  of  snags,  overhanging  trees,  and  loose  rocks,  as  far  as  the  joint 
amounts  will  permit. 

The  amount  which  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884,  is  $16,400,  which,  with  whatever  balance  may  be 
on  hand,  will,  it  is  expected,  complete  the  improvement  a«  pr<»jected. 

The  advantages  and  benefits  to  be  derived  from  the  improvement  of 
this  river  are  as  yet  conjectural,  but  the  large  influx  of  population  from 
other  States  into  the  country  along  the  line  of  the  river  justifies  the  ex- 
pectation that  they  will  be  considerable. 

The  amount  asked  for,  $16,400,  will  be  required  for  the  completion  of 
the  improvement,  which  mil  not  be  permanent,  but  will  require  a  small 
annual  appropriation. 

This  work  is  in  the  collection  district  of  Key  West,  Fla.,  and  Key  West  is  the  near- 
est port  of  entry. 

No  commercial  statistics  ai'e  reported;  large  quantities  of  oranges, 
however,  estimated  enough  to  keep  one  steamer  fully  employed  in  their 
transportation  during  the  fruit  season,  seek  a  market  by  this  route,  and 
many  rafts  of  pine  and  palmetto  timber  are  floated  down  the  river. 

Money  statement. 

July  1,  1881,  amount  available |7,500  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,1881 3,5ti8  37 

July  1,  1882,  amount  available 3,931  63 

Amount  (estimated)  required  for  completion  of  existing  project 16, 400  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1884 . .     16, 400  00 


Kxi. 

IMPROVEMENT  OF  PEAS  CREEK,  FLORIDA. 

An  examination  of  this  creek,  authorized  by  act  of  Congress  approved 
March  3, 1879,  was  made  from  its  mouth  to  Fort  Meade  in  October  and 
November,  1879. 

The  principal  work  found  necessary  is  between  Fort  Meade  and  Mc- 
Clelland's  Ford,  and  consists  in  the  removal  of  overhanging  trees, 
snags,  and  loose  rocks. 

An  appropriation  for  this  improvement  of  $7,000  was  made  by  act  of 
Congress  approved  March  3, 1881.  This  appropriation  not  being  suf- 
ficient to  admit  of  both  building  and  equipping  a  suitable  log  boat  and 
leave  enough  of  the  appropriation  to  work  to  advantage,  authority  was 
asked  and  obtained  to  build  one  in  conjunction  with  the  improvement  of 
the  Withlaeoochee  Eiver,  which  was  done,  and  the  boat  put  to  work  on 
the  Withlaeoochee. 

As  it  was  deemed  best  to  commence  the  improvement  of  the  Withla- 
coochee  Kiver  first,  work  was  deferred  on  Peas  Creek  until  the  exhaust- 
tion  of  the  appropriation  of  that  river. 

No  work  was  done  on  Peas  Creek  during  the  fiscal  year  ending  June 
30, 1882,  consequently  no  changes  in  its  condition  or  commerce  have 
occurred. 

It  is  proposed  to  apply  the  amount  available  during  the  fiscal  year 
ending  June  30,  1883,  to  improving  the  creek  according  to  the  adopted 
project. 
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Five  thonsaDd  and  seven  hundred  dollars  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1884,  which,  if  appropriated,  will 
be  used  in  continuing  the  improvement  by  removal  of  snags,  over- 
hanging trees,  and  loose  rocks,  thereby  placing  the  river  in  navigable 
conation. 

The  amount,  exclusive  of  former  appropriations,  required  for  the  com- 
pletion of  this  work  is  $5,700,  which  wiU  not  be  permanent,  but  will  re- 
quire a  small  annual  appropriation. 

Nt)  statistics  are  obtainable.  The  principal  trade  is  in  cattle  and 
oranges. 

The  work  is  in  the  coUection  district  of  Key  West,  Fla.,  and  Key  West  is  the  near- 
est port  of  entry. 

Money  statement. 

July  1, 1881,  amonnt available $7,000  00 

July  1, 1882,  amoant  expended  daring  fiscal  year,  exclusiyeof  outstanding 
liabilities  July  1,  1881  .: 2,423  33 

Julyl,  1882,  amoant  available 4,576  67 

Amoant  appropriated  by  act  passed  August  2, 1882 4,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 8, 576  67 

Amount  (estimated)  required  for  completion  of  existing  project 5, 700  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     5, 700  00 


K  12. 

IMPROVEMENT  OF  ESCAMBIA  RIVER,  FLORIDA  AND  ALABAMA. 

An  examination  and  partial  survey  of  this  river  was  made  in  1878-'79, 
from  the  Alabama  and  Florida  State  line  to  its  mouth. 

The  river  was  ascertained  to  be  from  150  to  300  feet  in  width  and  with 
ample  depth  for  steamboat  navigation. 

The  obstructions  consisted  of  a  bar  at  its  mouth,  and  snags  and  over- 
hanging timber  along  its  course. 

The  plan  of  improvement  adopted  was  to  dredge  a  channel  through 
the  bar  at  the  mouth  150  feet  wide  and  5^  feet  deep  at  mean  low-water, 
the  construction  of  wing-dams  and  shore  protections  for  conserving  the 
water  to  the  channel,  and  removing  the  snags  and  overhanging  timber. 

The  progress  of  the  work  during  the  fiscal  year  ending  June  30, 1882, 
consisted  in  the  dredging  of  a  channel  through  the  bar  100  feet  wide, 
affording  a  depth  of  5|  feet  at  mean  low- water ;  the  entire  length  of  the 
cut  being  3,240  feet. 

No  perceptible  shoaling  has  occurred  in  the  cut  since  the  completion. 
Its  adaptability  to  the  navigation  of  the  river  and  facility  for  the  towage 
of  lumber  rafts,  previously  dependent  upon  the  tides  for  movement  from 
Ferry  Pass  to  the  head  of  the  bay,  constitute  its  chief  advantage. 

It  is  proi>08ed  that  the  funds  available  for  expenditure  for  the  fiscal 
year  ending  June  30, 1883,  be  applied  to  the  construction  and  employ- 
ment of  a  log  boat  and  appliances  for  removing  snags  and  overhanging 
timber,  and  to  the  construction  of  dams  and  shore  protections  for  con- 
serving the  water  to  the  channel. 

The  results  that  may  be  expected  frt>m  such  application  will  be  the 
maintenance  of  the  dredged  cut  through  the  bar,  and  an  improved  con- 
dition of  the  channel  in  the  river  above  by  the  removal  of  obstructions. 

The  amonnt  that  can  be  profitably  expended  during  the  fiscal  year 
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ending  Jnne  30,  1884,  will  be  $6,000,  to  be  applied  to  the  rectification 
of  the  channel,  removal  of  overhanging  trees  and  snags,  and  in  con- 
structing shore  protections,  with  the  consequent  advantages  to  navi- 
gation. 

The  estimated  amount,  exclusive  of  appropriations  already  made, 
required  for  the  completion  of  the  improvement  is  $6,000,  after  which 
it  will  require  an  annual  appropriation  of  $3,000  to  keep  it  clear  of  ob- 
structions, and  maintain  it  in  the  condition  contemplated  in  the  plan  of 
improvement. 

The  work  is  located  in  the  collectioD  district  of  Pensacola,  Fla.,  with  Pen»acola  as 
the  port  of  entry,  and  in  the  vicinity  of  Fort  Pickens  and  Pensacola  Light-hoode. 

The  commerce  of  the  river  consists  chiefly  of  hewn  and  sawn  tim- 
ber and  lumber;  about  10,000,000  cubic  feet  of  timber  having  been 
transported  down  the  river  during  the  fiscal  year  ending  June  30, 1882. 

The  transportation  of  merchandise,  cotton,  sirup,  and  other  farm 
products  have  but  recently  been  commenced  and  the  amount  is  yet 
meager.  The  improvement  of  the  river  in  adding  facilities  to  such 
means  of  transportation  is  confidently  thought  will  go  largely  to  aug- 
ment this  branch  of  its  commerce. 

Money  statement. 

July  1,  1881,  amount  available $1*2,671  31 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 9,310  88 

July  1,  1882,  amount  available 3,360  43 

For  Escambia  and  Conecuh : 

Amount  appropriated  by  act  passed  August  2,  1882 12,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 15, 360  43 

Amount  (estimated)  required  for  completion  of  existing  project  for  the  im- 
provement of  the  Escambia 6,000  00 

Amouu  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .      6, 000  00 


Abstract  of  &i(to  receive  and  opened  July 

Ko.                  Name  of  bidder. 

11 

If 

Time  of  commencixiK 
work. 

Time  of  completini^ 
work. 

1     Jolm  Thomlin Aon  ••••..•»•••••••. 

|0  33i 
45 

Three  months  after  notifi- 
cation of  award  of  con- 
tract 

Three  months  after  notifi- 
cation of  award  of  con- 
tract 

One  year  after  commence- 
ment of  work- 
One  year  after  oommence- 
ment  of  work. 

9.      TnliYi  \f  AcriilrA          .    

K  13. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

The  examination  and  partial  survey  of  this  river  was  made  daring 
the  months  of  July  to  October,  1875,  as  provided  for  by  act  of  Congress 
approved  March  3, 1875.  The  report  was  made  during  the  month  of 
March,  1876,  and  is  contained  in  the  Annual  Report  of  the  Chief  of 
Engineers,  U.  S.  A.,  for  1876. 
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Tbe  original  condition  of  the  river  channel  dnring  the  low- water  sea- 
son was  such  that  commerce  was  much  restricted,  the  smallest  class  of 
steamboats  only  running.  These  restrictions  were  caused  by  the  in- 
numerable bars,  shoals,  reefs,  and  collection  of  sunken  logs  and  snags, 
at  many  of  which  points  the  low-water  depth  was  reduced  to  3^  feet, 
and  at  some  points  to  2J  feet.  The  width  of  the  channel  varies  with 
the  width  of  the  river. 

The  general  width  of  the  river  from  the  mouth  of  the  Tallapoosa 
River  down  to  Gainstown  ranges  from  500  to  600  feet;  below  that  point 
the  width  increases  to  700  and  800  feet;  wherever  these  widths  are  ex- 
ceeded to  any  extent  are  found  the  bars,  shoals,  and  reefs.  In  the  open 
reaches  of  the  river  ample  water  is  found. 

The  project  adopted  was  designed  to  obtain  a  channel  depth  of  4  feet 
at  low- water,  with  a  minimum  width  of  200  feet  from  the  mouth  of  the 
river  50  miles  above  Mobile,  Ala.,  to  the  city  of  Wetumpka,  Ala.  The 
estimated  cost  was  $229,741. 

The  appropriations  for  the  work  are  as  follows: 

By  act  of  Congress  approvedJune  18,  1878 #25,000 

By  act  of  Congress  approved  March  3,  1879 30, 000 

By  act  of  Congress  approved  Jane  14,  1880 s>5,000 

By  act  of  Congress  approved  March  3,  1881 20,000 

Total 100,000 

Work  was  commenced  on  the  improvement  during  the  low-water 
season  of  1878,  and  prosecuted  through  the  fiscal  years  ending  June  30^ 
1879,  1880,  and  1881. 

Daring  the  present  fiscal  year  the  break  in  the  dam  at  the  head  of  the 
"Cut-off,''  20  miles  above  the  mouth  of  the  river,  was  successfully  closed, 
and  the  brush  jetties  on  the  opposite  side  of  the  river,  closing  the  island 
chute,  were  partially  rebuilt  and  repaired.  A  marked  increase  in  the 
depth  of  water  across  the  shoal  below  the  works  at  the  '^Cut-off"  was 
found  shortly  after  the  work  was  completed,  and  when  the  river  had 
reached  its  lowest  stage  the  channel  through  the  shoal  had  improved  to 
such  an  extent  that  it  offered  no  further  obstruction  to  navigation. 

The  right-hand  chute  at  Yellow  Jacket  Bar  was  closed  by  completing 
the  rock  dam  left  unfinished  during  a  previous  year.  A  breach  about 
250  feet  in  width  with  a  depth  of  8  feet  of  water,  was  found  in  the  rock 
dam  at  Hobbs'  Island, built  to  close  the  left-hand  chute;  a  new  site  was 
selected  further  down  the  chute,  and  an  entire  new  dam  was  constructed 
and  the  chute  again  closed. 

The  dam  across  the  left-hand  chute  at  Gardner's  Island  was  completed 
dnring  the  previous  year:  but  owing  to  the  formation  of  a  large  sand 
bar  in  the  main  river  just  below  the  mouth  of  Big  Mulberry  Greek,  which 
bar  almost  entirely  closed  the  river  to  navigation,  the  entire  force  was 
orders  from  the  lower  river  to  this  point,  and  a  passage-way  for  boats 
cut  through  the  dam.  This  afforded  immediate  relief,  and  no  further 
trouble  was  met  with  during  the  remainder  of  the  low- water  season. 

The  entire  river  from  Selma  down  to  the  "  Gut-off"  was  worked  over, 
the  channel  cleared  of  all  dangerous  logs  and  snags,  and  the  chutes 
and  close  places  cleared  of  all  overhanging  timber. 
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The  following  is  a  summary  of  the  work  done  during  the  fiscal  year 
ending  June  30, 1882: 


o              Name  of  place. 

•»n 

1 

I 
1 

1 

s 

1 

•1 

j 

1 

§ 
g. 

! 

> 

1 
1 

1 

1 

1 

•a 

1 

!l 

1   1 

70      "Cut-off"      

^i^ 

"■C 

Tons, 
106 

11 

35 

^^ 

aydt. 

FeeL   Aet 

3        5.5 

108  ■  Williameon's  Bar 

26 

161 

3 

56 

06 
7 

82 

122     Jewett's  Bar 

1 

4        6.5 

125     Shackelford's  Bar 

126  '  Flvnn's  Bar    

154     Silver  Creek  Bar 

460 

t 

168     Stabler's  Bar 

MiSk  Cobb's  Landine  



i 

49 
328 

166     Hanie's  Island  . .  - 

; 

ioi 

73 
17 

4 
35 

8 
22 
35 

......  ...... 

170     Bat««'  Bar 

iflA     stAm's  Tflland  .     , 

224 


184     Ohio  Bar 

185     Montgomery  Bar 

::::::i::::;. 

187     WilcoxBar 

180     Tait's  Bar 

94 
49 

191     Black's  Blnff  Bar 

192     McNeil's  Bar 

203     Hobbs'  Island 

855 

180 
186 



675 
375 



204  !  YeUow  Jacket  Bar 

225 

8.5  '      4.5 

206     Harris  Evans'  Bar 

38 
143 

9niU    "Raf  ahnvA  Wftlnnt  BlnlP 

209     Kvans'  TTnoer  Bar 

1 

73 

1 
I 

12 
15 

224J   Miller's  Ferry 

...•■• 

225     Prairie  Bluff. 

i 

227     Hobbs'  Shoal 

228     Mrf^uirfl'i^  Tending      ,  -  r 

...... 

229     Chute  below  Mixon's 

51 

253     Saint  John's  Bar 

12 
3 

19 
130 

261     Lexington  Bar 

265     Yonne's  Landing. 

268     Portland  Upper  Bar 

273i   Lower  Sister  Bar  .... 

168 
84 

171 

274$  Middle  Sister  Bar 

27 

275  !  Upper  Sister  Bar 

280  '  white's  Bar 

24 
7 

21 
26 

281     WilcoxBar 

1 

282  '  Mary  Taylor's  Bar 



1 

107 

282J  Mitchell's  Bar 

! 

292     Wats  Chute 

^ 

301  '  Cade's  Bend  Bar 

16 

303     TightEve 

76 

304     Vwlev  Creek  Bar 

12 
26 

336     (rardner's  Island 

8 

UO 

2.5 

4  5 



Total 

180 

800 

686 

11 

88  1    KM 

1,060 

1,065 

2,150 
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The  foUowiuff  table  shows  the  character  and  extent  of  work  executed 
<1  uring  previous  years : 


i 

1 

Name  of  place. 

• 

1 

1 

1 

i 

•s 

1 

1 

QQ 

1 

1 
1 

5 

i 

1 

Below ''Cut-off" 

L.A. 

L./t 

O.ydt, 

FteL 

5 

1 

844 

130 

Feet 

Fe^ 

70 

"Cut-off" 

1,740 

137 

2.5 

5.5 

Cnt-off  toErwin'a - 

Erwin's  to  Hanie'ti  Islaod 

:::::::::: 

.... 



""i'i" 

-203 

Hanieslfilanil 

Hanie'ft  Island  to  Hob  W 

2.482 

4 

133 

TTohh'B  Tftlanfl 

436 

8 
2.5 

4 

*2M 

Jellow  Jacket  Bar 

400 

4.5 

V^flnw  .Ta^lrat  tO  Kf^iff4*r'«    

198 
491 
274 
410 
152 

-325 

(rardner's  Islaad 

31 

1.400 

200 

000 
610 

2 

2.5 

2 

2 

4.5 

376 

Cox'b  Bwp .. 

090 
600 
350 

4 

374 

Hadnot'iBar i 

3.5 

385 

Three  Chutea ' 

4 

1 

The  river  from  Montgomery  to  its  mouth,  during  the  low-water  sea- 
son, is  available  for  all  purposes  of  navigation  and  commerce,  as  carried 
on  daring  that  season ;  the  work  undertaken  and  accomplished  between 
those  points  affording  the  required  relief.  Boats  are  enabled  to  run  by 
•day  or  night  without  any  serious  delay  if  handled  by  skillful  pilots. 
Above  Montgomery  navigation  on  the  river  is  virtually  closed  during 
the  low-wat«r  season,  as  no  work  of  any  kind  has  yet  been  undertaken 
•on  that  portion  of  the  river. 

It  is  proposed  to  apply  the  funds  available  for  expenditure  during  the 
.  next  fiscal  year  to  improving  the  bars,  shoals,  and  reefs  that  exist  on 
that  part  of  the  river  between  Selma  and  Wetumpka,  the  head^of  navi- 
gation, and  to  perfect  the  works  of  improvement  already  established 
on  the  lower  portion  of  the  river. 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884,  in  continuing  and  i>erfecting  the  work  of  improve- 
jnent,  according  to  the  project  adopted. 

The  work  is  not  susceptible  of  permanent  improvement,  owing  to  the 
immense  freshets  which  annually  occur.  These  fireshets  constantly 
change  the  channel-ways,  in  some  instances  to  a  great  extent. 

An  annual  appropriation  of  at  least  $10,000  will  be  necessary  to  main- 
tain the  river  in  the  condition  contemplated  by  the  plan  of  improvement. 

The  work  is  sitasted  in  the  coUeotion  district  of  the  port  of  Mobile,  Ala.,  and  com- 
•mencee  50  miles  above  that  port  of  entry. 

Money  statement 

Jnlyl,  1881,  amount  available $41,854  20 

^aiy  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabihtiee  July  1,  1881 35,755  Td 

njnly  1,  1882,  amount  available 6,098  47 

Amount  appropriated  by  act  passed  August  2,  1882. 20,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 26, 098  47 

Amount  (estimated)  required  for  completion  of  existing  project 109, 741  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 188  4 .    25, 000  00 

81  E 
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COMMERCIAL  STATISTICS. 


The  following  table  will  show  the  amount  of  commerce  naing  the  river  daring  the 
fiscal  year  ending  June  30,  1882 : 


Articles. 


Bacon bozM. 

Com Backs. 

Oats sacks. 

Hay hales. 

Coffee sacks.. 

Bagging rolls.. 

Ties bundles. 

Staves pieces 

Wool bags 

Hides pieces 

Ln  mber feet . 

Shingles M. 

Stock head. 

Furniture packages. 

Cottonseed bags 

Cotton bales 

Barrels,  assorted barrels. 

Iron tons. 

Miscellaneous packages.. 

Machinery pieces. 

Agricultural  implements packages . 


§ 

^ 

^ 

a 

s 

« 

g 

> 

< 

$40  00 

$(ncio»«» 

300 

2a0.088l» 

350 

109, 3«W 

300 

lfi.00i» 

17  60 

130,55S» 

800 

1».3C2» 

1  75 

72.O08  7S 

*ioo  oo 

eo  00  ; 

3  00  I 

10  oo  , 

2  00 
20  00 
10  00 

00  ! 

55  00  I 
7  00 

SO  00  ! 
5  00  I 

25  00 
5  00 


164. 400  OB 

13.071  OO 

5.330W 

3.280  00 

ff7.gO0  00 

89.000  01 

2H.714  30 

2.  080. 285  00 

597.975  00 

C7.740  00 

137. 335  00 

75,725  00 

35.450  00 


Total. 


4, 609,  S35  9> 


*  Per  thousand. 


Valuation  of  boats  employe<l 

Tonnage  of  boats  employed tons. 


IM.OOOOO 
1.151.35 


K14. 

IMPROVEMENT  OF  WARRIOR  AND  TOMBIGBEE  RIVERS,  ALABAMA   AN1> 

MISSISSIPPI. 

I. — ^BLACK  WARRIOR  RIVER. 

The  survey  of  this  river  from  Locust  Fork  to  the  mouth,  authorized 
by  act  of  June  23, 1874,  was  made  in  the  following  autumn,  and  the  * 
report  submitted  January  27, 1876. 

The  project  adopted  for  the  improvement  of  this  river  was  to  secure  a. 
channel  4  feet  deep  and  30  feet  wide  from  the  mouth  to  Tuscaloosa,  by 
the  removal  of  logs,  overhanging  trees  and  wrecks,  and  by  deepening^ 
the  bars — the  estimated  cost  being  $151,103. 

Work  was  commenced  in  July,  1875,  and  has  continued  under  the  fol- 
lowing appropriations: 

Bv  act  of  March  3,  1875,  for  the  Black  Warrior  and  Toinbigbee  below  Co- 
lumbus   $25,000  00 

By  act  of  August  14,  1876,  for  Warrior  and  Tombigbee 15, 000  00^ 

By  act  of  June  18,  1878,  $40,000,  of  which  for  Warrior  and  Tombigbee  be- 
low Columbus 28,000  00 

By  act  of  March  3, 1879,  f  30,000,  of  which  for  Warrior  and  Tombigbee  be- 
low Columbus 20,000  00 

By  act  of  June  14, 1880,  $47,000,  of  which  for  Warrior 20, 000  OO 

By  act  of  March  3,  1881,  $25,000,  20-47  of  which  was  for  Warrior 10, 638  3fci 
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Of  the  above  joint  and  special  appropriations  there  have  been  availa- 
ble for  the  Warrior  $75,638.38.  Before  the  improvement  was  com- 
menced, the  Warrior  was  navigable  during  the  winter  and  spring  only 
for  a  period  varying  from  four  to  seven  months;  the  trees  thrown  into 
the  river  by  laud-slides  and  other  causes  had  in  the  course  of  years  so 
choked  the  bed  of  the  stream  that  on  a  less  stage  than  four  feet  above 
low-water,  navigation  was  seldom  attempted ;  three  boats  were  sunk  in 
making  the  effort  within  five  years  previous  to  commencing  the  improve- 
ment. 

At  low- water  there  were  ninety-six  bars  and  shoals  that  afforded  only 
18  to  30  inches  depth,  and  at  all  stages  the  overhanging  timber,  owing 
to  the  moderate  width  of  the  river,  added  to  the  risk  and  diflSculty  of 
navigation. 

1876-1876. 

The  work  was  commenced  at  Tuscaloosa,  Ala.,  and  carried  on  down 
stream  until  suspended  on  aecount  of  high  water,  November  26,  and  not 
resmned  until  June  6.    Twenty  bars  were  improved. 

Time  spent  od  the  improvement,  months 5 

Length  of  dams  and  jetties  built,  feet 5,761 

Nnmber  of  logs  removed 417 

1876-1877. 

Work  continued  from  July  1  to  August  10,  when  it  was  suspended  on 
account  of  the  exhaustion  of  the  appropriation.  It  was  resumed  Novem- 
ber 1,  suspended  for  the  winter  December  31,  and  resumed  again  May  1. 

Time  occupied  on  the  work  during  the  year  was,  months 5i> 

Nnmber  of  additional  bars  improved 10 

Length  of  dams  and  jetties  built,  feet 5, 076 

Nnmber  of  logs  removed 798 

Nofflber  of  trees  felled '. l,05ii 

1877-1878. 

No  appropriations  were  made  for  the  work  this  year,  and  the  balance 
of  funds  on  hand  was  expended  by  the  log-boat  on  the  lower  half  of  the 
river.  The  work  was  carried  on  for  four  and  one-quarter  months,  and 
suspended  November  7. 

The  season  proved  wet  and  unfavorable.  Frequent  swells  in  the  river 
occurred,  and  low-water  was  LOt  reached  during  the  year. 

The  number  of  loffs  removed  was 804 

The  number  of  overhanging  trees  cut 73 

1878-1879. 

Work  commenced  July  3  and  continued  until  September  10,  when  the 
force  was  transferred  to  the  Tombigbee  River.  Bepairs  and  extensions 
of  former  work  on  four  bars  were  made  and  three  others  improved. 

Time  occupied  on  the  work,  months. 2^ 

Length  of  dams  and  jetties  built,  feet 2, 190 

Logs  removed 713 

1879-1880. 

No  work  was  done  on  the  Warrior  this  fiscal  year,  its  proportion  of 
the  joint  appropriations  heretofore  made  for  the  Warrior  and  Tombigbee 
rivers  having  been  exhausted. 

1880-1881. 

A  special  appropriation  having  been  made  for  the  Warrior  this  year, 
a  log-boat  and  barge  were  built  in  Mobile  and  towed  up  to  the  mouth  of 
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the  river.  Uere  they  were  joined  by  a  quarter-boat  and  scow  from  the 
Tombigbee,  and  on  October  15  commenced  work  30  miles  above.  On 
November  20  high-water  caused  suspension  of  oi>erations.  During  the 
winter  the  log-boat  was  up  to  Steele's  Bluff,  75  miles,  to  remove  obstruc- 
tions caused  by  a  number  of  trees  brought  into  the  river  near  that  place 
by  an  extraordinary  local  flood  on  some  neighboring  creeks. 

The  log-boat  commenced  work  on  them  in  February  on  a  35-foot  stage 
of  water,  and  by  removing  them  as  the  water  fell  prevented  any  inter- 
ruption to  navigation.  On  May  23,  work  on  the  lower  portion  of  the 
river  was  resumed  with  a  full  force. 

The  working  time  during  this  year  amounted  to,  months 5 

Length  of  dams  and  jetties  built,  feet 1, 821 

Logs  removed 389 

Trees  cut 3»  Owl 

One  steamboat  wreck  taken  out. 

• 

PROaRESS    OF   WORK  DURING    F1S(!AL    YEAR    ENDING  JUNE   30,  1882 

The  force  employed  July  1  on  the  lower  portion  of  the  river  continued 
work  until  November  30,  at  which  date  the  boats  were  tied  up  for  the 
winter  at  Lake  Bend.  Improvements  were  made  on  fifteen  bars  extend- 
ing from  the  mouth  of  the  river  to  Millwood,  43  miles  from  Demopolis. 
The  Warrior  (log-boat)  also  worked  over  this  portion  of  the  river,  re- 
moving all  logs  that  could  be  found,  and  as  the  water  was  very  low  a 
good  opportunity  for  thorough  work  was  afforded.  During  August  the 
equipment  for  this  river  was  increased  by  a  barge  and  quarter  boat 
built  at  Tuscaloosa,  and  on  September  5  a  party  commenced  work  at 
Tressel's  Bar,  39  miles  below. 

This  bar  had  been  improved  in  1875,  but  some  of  the  work  had  be^n 
damaged  by  steamboats  and  its  efficiency  injured. 

Eepairs  and  amendments  were  also  found  needed  and  were  made  at 
Cunningham-s,  McCown's,  and  Meed  Bars.  On  account  of  high-water 
on  November  2  work  was  suspended  and  the  boats  taken  to  Lake  Bend 
and  tied  up  with  the  other  boats.  During  the  winter,  a  cut-off  that  had 
been  forming  for  years  occurred  above  Williford's,  50  miles  below  Tus- 
caloosa, and  many  trees  were  thrown  into  the  river  by  the  caving  bank 
below.  To  prevent  interruption  to  navigation,  the  log-boat  Warrior 
was  towed  up  to  this  place  in  the  latter  part  of  March,  and  cjmmenced 
dragging  for  the  trees  (which  made  perceptible  breaks),  with  the  river 
at  36  feet  above  low-water.  They  were  taken  out,  as  the  water  fell,  to 
the  number  of  147,  and  steamboats  met  with  no  interruption  or  delay. 
A  levee  550  feet  long  and  1  to  6  feet  high  was  thrown  across  a  de- 
pression in  the  bank  below  and  opposite  the  mouth  of  the  cut-off*,  that 
led  through  a  lake  into  the  river  below.  This  was  done  to  stop  the 
deepening  of  this  depression,  which  had  already  commenced  at  high- 
water  and  threatened  to  form  another  cut  off*. 

On  the  15th  of  Ma^'^  the  boats  at  Lake  Bend  were  moved  up  to  Jean- 
nings'  Ferry,  45  miles  above,  and  the  improvement  there  commenced. 
A  summary  of  the  year's  work  is — 

Time  occupied  on  the  work,  montbs 8 

Length  of  dams  and  jetties  bnilt,  feet 10,  111 

Logs  removed 1, 6b9 

Trees  cut 2,919 

The  unusual  drought*of  last  summer  caused  a  lower  stage  of  water 
by  10  to  12  inches  than  any  observed  since  the  survey  was  made  in  1874. 
In  the  tabular  statement  below,  shov^ing  the  present  condition  of  the 
improvement,  the  depths  heretofore  given  have  been  reduced  to  con- 
form to  the  low  water  stag3  of  last  summer. 
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Examinations  of  work  done  have  been  seldom  made,  because  they  are 
useful  only  at  low- water,  and  such  periods  have  been  seldom  available 
for  want  of  time  and  of  facilities  for  passing  over  the  river. 

Soundings  made,  except  at  lowwater,  are  of  little  value,  because,  on  the 
shoals,  the  river  bed  rises  and  falls  to  some  extent  with  the  water  surface. 


Xune  of  bar. 


Eagle  Shoals, 
little  Log  Shoala 

Treesera 

King's  Hoiiiitain 
Canningbain'a 

Bald  Bar 

Big  Sandy 
VaacleeTe's. 
ICcCoim's 
Mad  Bar. 
Wild  Horse 
Scale's 
Buzzard's 
Eddin's 
Lily  Wreck 
Izzard'i 
Mike's 
Drop  Oat 
Battles  Gin 
Washington 
Cut  Off- 
White's 
CleTeland'a 
Bohsonon'a 
AUi^tor 
Above  Mary  H 

CoUae'a  laland 1876. 1878 

Log  Bhoala 1876, 1878 

Hickman's 

Lover  Choctaw 
Below  Millwood 

LiBestone  Creek 1881 

AboTe  Myer'a 1881 

BebwMyer*a 1881 

Hokxoft^ 1881 

Lssfier's 1880,1881 

MoIntyra*s 1880,1881 


Little*! 

Tyndall'a 

Dnke^s.. 

Log  Yard 

TeUoarCiMk 

Tayke's.... 

DeTfl'sRon 

Felter»s 

Belovr  Felter'a. 
Glover's  Ferry, 
AboTe  Month  . 


Kemarks. 


Obserred  September.  1881. 

Do. 

Do. 

Do. 

Do. 

Do. 
Cat  formed  in  1877 — ^good  channel. 
Observed  September,  1881. 

Do. 

Do. 

D(». 

Do. 
UnflniMhed.    River  forming  new  chute. 
C'it  ofi' formed  in  1881. 
Work  in  prosress. 
Observed,  1876. 

Do. 

Do. 

Do. 
Channel  straighteufMi. 
Condition  not  yet  ascertained.    Chan- 
nel shifted  in  1879  and  1880. 
Observed  in  1876. 

Do. 

Do. 
Observed  in  1878. 

Do. 

Do.      Kew  shoal  below  reported. 
Observed  in  1881   3'  reported  above 

shoals. 
Observed  in  187& 

Do. 
River  rose  before  completion,  and  depth 

uncertain. 
Observed  at  completion. 

Do. 
Observed  2  weeks  after  completion. 
Not  examined;  reported  ample  depth. 
Observed  at  completion. 
4'  except  rock  bottom  for  lOO'  at  head 

of  shoal. 
Observed  16  days  after  improvement. 
Depth  reported  ample,  not;  examined. 

Do. 
Observed  1  week  after  improvement. 
4'  except  on  rock  reef  at  head  of  chute. 

Observed  at  completion 

Observed  80  days  after  improvement. 
Observed  23  days  after  improvement 
Observed  21  days  after  improvement. 
Observed  5  days  after  improvement. 
Observed  2  days  after  improvement. 


WorkiDg  time  spent  on  the  above  work,  months 30 

Linear  feet  of  dams  and  Jetties  built 24, 959 

Nnmber  of  logs  taken  out 4, 790 

Number  of  trees  felled. . ., 7, 125 

The  widths  given  in  the  above  table  are  approximate  and  for  the  depths 
stated  in  each  case. 

The  channel  limit  is  asually  100  feet  and  over,  and  in  no  case  less 
than  85  feet,  but  the  section  in  bar  chutes  is  usaally  tri<ingalar,  with  an 
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excess  of  depth  next  the  bank  and  shoaling  gradually  to  the  bar.  For 
a  full  width  of  80  feet  it  wonid  be  necessary  to  partially  fill  the  apex  of 
the  triangle  (probably  by  the  nse  of  submerged  dams)  and  by  the  in- 
duced scouring  give  depth  toward  the  bar.  This  has  not  yet  been  tried, 
as  the  width  is,  in  all  cases,  ample  for  the  class  of  boats  navigating  this 
river. 

As  is  shown  above,  forty-eight  bars  have  been  materially  improved,  and 
there  remain  for  improvement  forty-eight  others.  For  40  miles  above  the 
mouth  there  is  not  less  than  3  feet  at  low  water  (except  2}  at  one  place 
only),  and  for  this  distance  small  boats  can  run  all  the  year;  and  the 
boating  season  to  Tuscaloosa  has  been  extended,  from  the  £Ebct  that 
boats  can  now  run  through  on  2  feet  less  water  than  formerly. 

It  is  proposed  to  apply  the  funds  available  for  expenditure  during 
the  fiscal  year  ending  June  30, 1883,  to  completing  the  improvement  at 
the  Williford  Gut-off,  to  establishing  and  maintaining  the  new  chute 
forming  at  Bazzard's  Bar,  4  miles  above,  and  to  complete  the  improve- 
ment at  Jeanings'  Ferry,  opposite  Eutaw.  The  resalts  expectea  are  to 
establish  a  permanent  regimen  for  the  river  at  the  points  named,  besides 
affording  the  relief  to  navigation  that  the  logging  operations  will  give. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884,  is  $20,000.  It  is  proposed  to  expend  this  amount 
in  improving  bars  between  Jeanings'  Ferry  and  Millwood  and  thus  give 
a  low-water  navigation  throughout  the  river  of  probably  3  feet  depth. 

The  estimated  amount,  exclusive  of  former  appropriations,  for  the 
entire  completion  of  the  work  is  $75,000.  The  work  will  not  be  perma- 
'  nent;  in  other  words  it  wiU  be  subject  to  deterioration  and  will  require 
annual  inspection  and  repairs. 

It  is  thought  that  one  steamboat  will  maintain  the  improvements  on 
both  the  Warrior  and  the  Tombigbee,  and  the  Warriors'  proportion  of 
the  annual  cost  of  repairs  and  working  expenses  for  this  boat  would  be 
$5,000. 

Mobile  is  the  collection  district  in  which  this  work  is  located,  and  it  is  also  the 
nearest  port  of  entry. 

TSo  commercial  statistics  pertaining  to  the  business  of  this  river  are 
kept,  except  as  to  cotton.  Statement,  itemized  as  far  as  possible,  have 
been  promised  by  boat  owners  and  officers,  but  not  yet  received. 

During  the  past  year  the  business  of  the  river  has  been  transacted  by 
two  boats.  One  of  700  bales  capacity  made  regular  trips  (missing  one) 
from  July  to  November,  in  the  lower  portion  of  the  river,  availing  itself 
of  the  improvements  as  fast  as  made  up  to  Millwood,  40  miles  from  the 
mouth.  The  other  boat,  of  1,200  bales'  capacity,  has  run  through  to 
Tuscaloosa  from  November  to  Jane ;  9,520  bales  of  cotton  were  taken 
out  of  the  Warrior  Kiver  in  1881, 1882,  as  against  15,441  in  1880,  1881, 
and  15,263  in  1879, 1880. 

Owing  to  the  short  cotton  crop  of  last  year,  which  was  severely  felt 
in  the  Warrior  Valley,  the  business  was  unusually  light. 

As  the  river  is  at  no  point  more  than  15  miles  distant  from  a  railroad 
i^tatioD,  a  large  part  of  the  basiness  formerly  done  on  the  river  is  now 
transacted  by  rail.  < 

When  the  completion  of  the  improvement  shall  have  put  an  end  to 
the  uncertainty  and  irregularity  heretofore  attendant  upon  river  trans- 
portation, much  of  this  business  will  naturally  return  to  the  river. 

The  average  value  of  products  and  merchandise  now  annually  trans- 
ported by  river,  taking  15,000  bales  of  cotton  as  forming  the  bulk  of  the 
down  freight,  and  estimating  the  return  freight  at  80  per  cent,  in  value, 
would  be  about  $1,350,000.    As  has  been  urged  in  former  reports,  the 
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chief  valae  of  the  river  improyement  to  the  community  generally,  as  re- 
gards the  present  business  of  the  Warrior  Valley,  whatever  done  by  river 
or  railroad,  is  the  reduced  rates  of  freight.  Of  late  years  the  charges  on 
cotton  by  rail  have  varied  fh>m$l  to  93  per  bale,  according  as  the  river 
was  or  was  not  in  condition  to  compete,  and  a  corresponding  variation 
was  shown  in  all  other  freight. 

With  competition  made  permanent  and  uninterrupted  the  annual  sav- 
ing on  the  business  of  the  Warrior  Valley  would  not  be  less  than  $50,000. 

The  main  element  in  the  future  increase  of  the  business  of  the  War- 
rior, due  to  its  improvement,  is  the  coal  lying  along  the  river  and  creeks 
for  100  miles  above  Tuscaloosa. 

The  inauguration  of  this  business  is  dependent  upon  the  establishing 
of  slackwater  navigation  above  Tuscaloosa,  and  its  full  development 
may  very  likely  require  an  extension  of  this  system  of  improvement  to 
the  lower  river. 

2. — ^TOMBiaBEE  RIVEB  BELOW  COLUMBUS,  MISSISSIPPI. 

From  Columbus  to  the  junction  of  the  Tombigbee  and  Alabama  is, 
by  steamboat  measurement,  366  miles.  Its  normal  width  below  the 
mouth  of  the  Black  Warrior  is  about  300  feet;  above,  it  is  150  feet.  It 
was  originally  navigable  for  large  boats  only  in  the  winter  and  spring 
for  aperiodrangingfrom4to  7  months.  During  this  time  theriveraffbrdi 
from  15  to  40  feet  in  depth,  and  the  only  obstructions  were  on  this  stage 
of  water  the  overhanging  trees,  which,  on  dark  nights  and  in  foggy 
weather,  not  infrequently  caused  serious  damage  to  steamboats.  Dur- 
ing low  water,  a  season  lasting  from  five  to  eight  months,  numeroas 
bars  affording  only  18  to  22  inches  water,  together  with  the  thickly 
strewn  snags  and  sunken  logs,  made  navigation  both  difficult  and  dan- 
gerous. In  fact  the  head  of  summer  navigation  seldom  extended  above 
Demopolis,  243  miles  from  Mobile,  and  sometimes  not  above  Bladen 
Springs,  100  miles  below.  Practically,  for  regular  business,  the  Tom- 
bigbee before  improvement  was  navigable  in  the  summer  and  autumn 
for  only  95  miles  of  the  360  that  lie  between  Columbus  and  the  mouth. 

An  examination  of  this  river,  provided  for  by  act  of  July  11, 1870, 
was  made  during  the  winter  of  1870-'71.  Having  been  made  during 
the  high  water  season  the  report  was  unsatisfactory,  and  a  re-examina- 
tion was  soon  after  made  from  Jones'  Bluff,  292  miles  from  Mobile,  to  the 
month,  and  reported  on  April  17, 1871. 

The  original  project  adopted  in  1871  was  to  widen  the  40-foot  channel 
at  McGrew's  Shoals,  122  miles  from  Mobile;  to  remove  wreck  and  deep- 
en shoal  at  Peavy's  Landing,  130  miles  from  Mobile;  to  remove  snags 
at  Slater's,  152  miles  from  Mobile;  to  deepen  bar  at  Osage,  155  miles 
from  Mobile:  to  reconstruct  wing-dam  (built  by  State)  at  Pearson's,  188 
miles  from  Mobile;  to  remove  snags  from  Ten  Mile  Shoals,  13.23  miles 
below  Columbus.    The  estimated  cost  was  $21,500. 

It  afterwards  became  evident  that  a  much  more  thorough  improve- 
ment than  at  first  proposed  was  easily  practicable,  and  a  modified  pro- 
ject was  adopted  in  1879,  having  in  view  the  attainment  of  a  4-foot  chan- 
nel of  navigable  width  from  the  mouth  to  Demopolis,  and  a  depth  of 
not  less  than  3  feet  from  Demopolis  to  Columbus.  The  estimated  cost 
of  this  improvement  was  $170,000. 

Appropriations  for  this  work  have  been  made  as  follows: 

By  act  Jane  10,  1872 $10,000  00 

Lms  amonnt  transferred  to  Major  MoFarland,  United  States  £n- 

jrineers,  and  expeud»'d,  above  Cohirabiis 4, 667  05 

$5,832  95 
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By  act  March  3,  1875,  for  Tombigbee  and  Black  Warrior  below  Tuscaloosa.  .$25, 000  00 

By  act  Angast  14,  1876,  Warrior  and  Tombigbee 15,000  00 

By  act  June  18,  1878,  Warrior  and  Tombigbee  below  Colambns 28, 000  00 

By  act  March  3, 1879,  Warrior  and  Tombigbee  below  Colambas 20, 000  00 

By  act  June  14,  1880,  $47,000  for  Warrior  and  Tombigbee,  of  which  for  Tom- 
bigbee below  Vienna 15,000  0^ 

And  from  Columbus  to  Vienna 12,000  00 

By  act  March  3, 1881,  |25,000  for  Warrior  aad  Tombigbee,  of  which  for  Tom- 
bigbee below  Vienna 7,978  72 

And  from  Columbus  to  Vienna 6,382  98 

Of  the  above  appropriatioiis,  $89,694.57  have  been  made  applicable 
to  the  Tombigbee  below  Colambns.  Work  npon  this  river  was  com- 
menced in  August,  1872,  102  miles  from  Mobile,  and  continned  until 
December  18,  250  snags  having  been  removed .  The  unexpended  balance 
of  the  appropriation  was  then  transferred  to  Major  McFarland,  as  above 
stated,  and  the  Hubsequent  joint  appropriations  for  the  Tombigbee  and 
Warrior  not  being  sufficient  to  equip  and  carry  on  with  advantage  both 
improvements  at  once,  work  was  confined  to  the  latter  river  until  Sep- 
tember, 1878,  when  the  boats  and  crews  were  moved  to  the  Tombigbee. 

SUMJIABY  OP  ANNUAL  STATEMENTS. 
1878-1879. 

Work  was  continued  from  September  12  to  December  1,  with  a  brief 
interruption  from  a  rise  of  17  feet  about  October  1.  Work  was  resumed 
June  1,  the  river  having  remained  above  a  working  stage  for  six  months; 
137  miles  of  the  river  was  passed  over,  work  being  confined  to  theshoal- 
est  bars. 

Length  of  working  seaeon .^ months..  3^ 

Number  of  bars  improved 5 

Linear  feet  of  dams  and  Jetties  bnilt 3,305 

Number  snags  and  logs  taken  out 911 

1879-1880. 

During  July  the  improvement  of  Hatcheetigbee  Bar,  134  miles  from 
Mobile,  was  finished,  and  that  of  Peavy's,  130  miles,  commenced,  but  it 
having  been  decided  that  the  remainder  of  the  appropriation  should  be 
spent  above  Demopolis,  a  steamer  was  chartered  as  a  tow-boat,  and  on 
the  1st  August  the  boats  reached  the  mouth  of  the  Warrior,  1  mile  above 
Demopolis  and  244  from  Mobile.  After  improving  20  miles  of  the  river 
here,  work  was  suspended  on  November  23,  and  the  boats  capable  of 
further  service  sent  to  Mobile  for  repairs.  On  the  1st  of  May  they  were 
taken  in  tow,  and  on  the  11th  reached  the  foot  of  Ten  Mile  Shoals,  2^ 
miles  below  Columbus. 

Another  force  had  been  organized  at  Columbus  on  the  26th  of  August 
previous  and  worked  to  the  head  of  the  shoals,  13  miles  below.  Thi2» 
force  suspended  operations  November  15 :  the  boats  were  wintered  at 
Columbus,  and  it  resumed  work  June  1.  The  results  for  the  fiscal  year 
were: 

Length  of  season,  months 6 

Number  of  bars  improved 13 

Linear  feet  dams  and  jetties  built ^.  5,868 

Number  of  logs  removed 1,267 

Number  of  trees  felled 826 

1880-1881. 

Work  was  continued  on  Ten  Mile  Shoals  until  September  1,  when  an 
interruption  of  three  weeks  occurred  from  a  rise  in  the  river.     It  was 
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resumed,  but  to  little  advantage,  as  the  river  did  not  again  reach  a  good 
working  stage,  and  on  November  9  the  boats  were  laid  up  at  Columbus* 
On  the  20th  of  March  they  were  taken  out  on  a  bar  and  calked.    The- 
log-boat  was  then  set  to  work,  and  on  May  23  a  full  force  was  employed 
between  Columbus  and  the  head  of  Ten  Mile  Shoals. 

A  channel  35  feet  wide  by  3  feet  in  depth  was  blasted  through  Bock. 
Shoals  2^  miles  below  Columbus. 

The  work  for  the  year  was  as  follows : 

Time  occDpied  on  the  work mouths..  7^- 

Nuniber  ot  bars  improved  .* 9 

LiDear  feet  of  dams  and  j'-tties  bnilt 5, 971 

Number  of  logs  taken  out 1, 195 

Number  of  tnes  cut 587 

Cubic  yards  of  rock  reoioved  from  channel 300 

PBOGBESS  OF  THE  WORK  DURING  FISCAL  YEAR  ENDING  JUNE  30, 1882^ 

On  July  1,  the  working  party  below  Columbus,  in  charge  of  Assistant 
H.  B.  Warren,  was  at  the  head  of  Ten  Mile  Shoals. 

The  outfit  and  force  consisted  of  a  log-boat  with  a  crew  of  twelve- 
men,  and  a  quarter-boat,  barge,  and  camp  equipage  for  twenty-five 
men.  Work  was  continued  down  through  Ten  Mile  Shoals,  improving 
four  bars  hitherto  untouched,  and  making  repairs  and  additions  as- 
found  advisable  to  the  seven  improved  the  year  previous.  On  Septem- 
ber 25,  Mr.  Warren  reached  the  foot  of  the  shoals,  and  then  proceeded 
under  instructions  to  improve  such  bars  only  as  afforded  less  than  2^ 
feet  water. 

The  object  designed  was  to  effect  a  partial,  but  much  needed,  im- 
provement, as  far  down  as  Vienna,  it  being  impossible  to  secure  a  3  foot 
channel  throughout  during  this  season. 

The  point  reached  by  this  force  was  Street's  Island,  58  miles  below 
Columbus. 

During  June,  1881,  a  steamboat  had  been  bought  and  fitted  up  for-, 
the  Tombigbee  River  improvement,  and  on  July  1  she  left  Mobile. 
There  being  a  good  stage  of  water  in  the  lower  river,  the  boat  com- 
menced work,  removing  logs  between  Demopolis  and  Jones'  BluflF.  But 
by  the  last  of  the  month  the  river  became  very  low,  and  trouble  was 
reported  at  Rainwater  Bar,  29  miles  below  Demopolis. 

There  had  been  no  difficulty  at  this  bar  for  many  years,  but  of  late 
the  channel  had  been  shifting,  and  this  season  the  old  channel  closed 
without  giving  a  new  one  of  sufficient  depth  for  navigation.  Finding 
it  difficult  to  deepen  the  new  channel  on  account  of  its  hard  bottom,, 
the  old  one  was  restored  by  building  865  feet  of  rock  and  brush  jetties 
and  training  dikes. 

Turner's  Shoals,  152  miles  from  Mobile,  next  demanded  attention. 
These  shoals  had  been  improved  by  the  State  many  years  ago  by  a  wing- 
dam  from  the  left  bank,  which  caused  the  right  chute  to  scour  down  to- 
the  rock,  giving  a  depth  of  4  feet. 

A  land-slide  some  years  ago  partially  obstructed  this  chute,  shoaling 
it  to  2  feet,  and  the  other  chute  was  opened  and  again  used,  affording, 
untU  this  year,  3  feet  of  water.  But  this  season,  in  low  water,  th& 
boats  grounded  in  either  chute. 

A  rock  dike  5o0  feet  long  was  built,  restoring  and  lengthening  the 
State  dam,  and  the  4-foot  channel  on  the  right  was  reopened.  After - 
this  the  snag-boat  returned  up  the  river,  and  two  bars,  5  and  20  miles 
above  Demopolis,  were  improved. 
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A  third,  near  Gainesville,  was  commenced,  but  left  incomplete  in  or- 
der to  amend  the  work  at  Turkey  Shoals.  This  bar,  since  its  improve- 
ment in  1878,  had  at  no  time  been  observed  to  afford  less  than  3}  feet 
•of  water,  but  was  now  reported  as  solving  not  less  than  2  feet.  This  was 
found  to  be  the  case,  and  the  shoaUng  appeared  to  have  been  caused  by 
the  leveling  of  a  gravel  ^<  middle  ground"  in  the  center  of  the  chute, 
across  which  a  strong  current  swept,  scouring  the  gravel  firom  its  ciest 
and  dei>ositing  it  in  the  channel. 

The  trouble  here,  as  well  as  at  Bainwater  and  Turner's  shoals,  was 
also  partly  due  to  the  extrome  low  water  of  this  season,  which  was  6 
-feet  below  any  observed  since  the  work  was  commenced  in  1878. 

By  repairing  some  of  the  old  work  with  rock,  and  building  850  feet 
•of  new  jetties,  a  channel  was  scoured  out  to  3  feet,  but  as  the  river  rose 
several  feet  before  completing  the  work,  the  full  result  at  low  water  was 
not  ascertained. 

As  the  end  of  the  working  season  was  now  approaching  and  earnest 
requests  had  been  made  to  open  a  passage  through  the  logs  at  Street's 
Island,  which  was  the  most  serious  obstacle  now  remaining  on  a  3-foot 
stage  (above  low  water),  the  snag-boat  wa«  sent  to  that  pointy  15  miles 
above  Vienna,  where  the  force  under  Mr.  Warren  had  just  commenced 
work.  The  river  was  already  rising,  but  it  was  found  practicable  to 
•continue  work  for  a  week,  and  in  that  time  the  object  of  the  trip  was 
accomplished. 

The  improvement  at  this  point  was  not  completed,  but  a  passable 
opening  through  the  log  obstructions  was  made.  On  November  27 
work  was  suspended.  The  log-boat  and  quarter-boat,  having  become 
unserviceable  and  not  worth  repairing,  were  dismantled  and  sunk  in 
Jetries.  The  barge  was  taken  with  the  snag-boat  to  Mobile.  During 
the  winter  the  engines  and  boilers  of  the  snag-boat  were  repaired,  two 
fore  and  aft  balkheads  placed  in  the  hole  to  stiffen  the  hull,  and  shears 
placed  across  the  bow  in  place  of  a  mast  and  boom  that  had  proved  un- 
satisfactory. On  the  15th  of  March  the  snag-boat,  with  barge  in  tow, 
left  Mobile,  and  until  May  1  was  occupied  in  cutting  leaning  timber 
from  the  bluffs  and  bar  chutes,  and  trees  from  the  "short  points"  be- 
tween Jones's  Bluff  and  Vienna. 

At  this  time  the  river  rose  to  45  feet,  and  the  snag-boat  returned  to 
Jones's  Bluff,  where  the  crew  was  employed  in  blasting  off  a  rock  point 
above  the  Alabama  Great  Southern  Kailroad  Bridge,  which,  pro- 
jecting 40  feet  into  the  river,  renders  one  draw  opening  impassable  and 
causes  a  diagonal  current  through  the  other,  making  its  passage  often 
difficult  and  dangerous,  and  in  the  night-time  generally  impracticable. 
In  its  present  condition  this  bridge  is  regarded  by  pilots  as  the  most  dan- 
gerous obstacle  on  the  river,  and  the  improvement  undertaken  is  warmly 
recommenced  and  approved  by  them.  On  the  29th  of  May,  the  river 
having  fallen  to  a  working  stage,  the  snag-boat  was  sent  above  Yienna 
to  work  as  a  log-boat,  and  is  still  engaged  there  in  that  capacity. 

The  work  for  the  year  is  as  follows : 

Working  seasoo,  months 8 

Additional  bara  improved 17 

Linear  feet  dams  and  Jetties 9,336 

Number  of  logs  removed 1, 176 

Number  of  trees  cut 5,230 

Number  of  cubic  yards  rock  bluff  blasted 1, 100 

The  following  table  gives  the  names  and  location  of  the  bars  improved, 
-with  the  effects  produced  as  last  observed : 
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Kunea. 


4 

I 

■a 

5 


Tamer's  Shoftk 

OMge 

Seller's 

Barney's 

Turkey  Shoals.. 


130 
134 

161 

153 

153 
169 
205 


275 
053 

550 

885 

935 

175 

1,700 


2'-8' 
2^-8' 


2' 
2f 


2^.2 
2'.  3  : 
r.8  t 


100 

85 

85 

50 
50 
40 


8'-4' 

4' 

4'.  2 

4'.  3 
4'.  6 
3' 


Unflnished  depth  varies  with  tide. 
Do. 

Obeeryed  fanmediately  after  impror- 

ing. 
Obserred  three  years  after  improy* 

iDg. 

Do. 
Do. 
Observed  before  finUbing  improve- 
ment. 


DEMOPOLIS  TO  VIENNA. 


Month  of  Warrior I  244 

HmncocVs I  246 

The  Rooks I  246^ 

Bee  Tree 247 

Oreen'a 249 


Anington's 

Hannted  Point  . 

Birdine 

JLipaoomb's  Gin. 

BhMskanake , 

Battlesnake  .... 


251 
253 
256 
250 
,  261 
262 


Howard's I  309 


805 

IMO 

520 

IMO 

541 

r.6 

382 

2' 

366 

2' 

120 

2k' 

805 

1'.8 

071 

1'.6 

136 

2'.  3 

891 

r.6 

300 

V 

150 

K. 

55     3'.  3     Observed  two  years  after  iniprot  ing. 
50      3       I  Do. 

50      3'      ,  Do. 

35      8'  Do. 

!  Not  observed  after  completion  esti- 
mated 3  feet 
Observed  two  years  after  improving. 
Do. 
I  Do. 

I  Do. 

Do. 
Observed  immediately  after  improv- 
ing. 
40  ,   2'.  6     Unfinished. 


9V 

50 

3' 

55 

3' 

45 

3' 

50 

8' 

45 

3'.  2 

50 

3* 

VIENNA  TO  COLUMBUS. 


Street's  Island  . 
Claatoit's 


Sbvlock's 

Coid  Fire 

Donev's  Ford  . 
Nashville 


Ten-mile  Shoals,  11  bars 


\ 


3.58 
366 


876 


385 
391 
30?.) 
toS 
.403) 

Butler's 410 

<iaiiton's 413 

Rock  Shoals I  418i 

Hnddleaton's 414 


Cartialaland 415 


166 
327 

806 
644 
553 
250 

9,625 

340 
600 


250 
175 


1'.2 

35 

2' 

(^1 

12« 

12" 

ti 

2'.  4 
1'.6 

< 

1 

4"-20" 

3! 

wi 

14" 

t 

16" 

^ 

12" 

35 

10" 

35 

12" 

3 

5 

3'        UDflnisbcd  shallow,  mainly  fhim  lo2s. 
B*       Observed  immediately  after  coraple- 

tion. 
2'.  8  Do. 

2'.  4  Do. 

3'.  2  Do. 

2'.  6  j  Do. 

2'.  8-3'  Do. 

3'  Do. 

2'.  8  Do. 

3'      I  Channel  excavated. 

3'      I  Observed  immediately  after  improv- 


8' 


ing. 


Do. 


Total  linear  feet  of  dams  and  jetties 12,236 

Nnmber  of  logs  removed .^ 4, 549 

Number  of  trees  felled 6.643 

As  will  be  seen  from  the  above  table  forty-two  bars  have  been  im- 
proved, mainly  those  that  most  impeded  low  water  navigation.  In  or- 
der to  oomplet'O  the  improvement  as  projected,  it  will  be  necessary  (besides 
occasional  additions  to  work  already  done)  to  improve — 

Below  Demopolis,  twenty-one  bars. 
From  Demopolis  to  Vienna,  forty  bare. 
From  Vionna  to  Colambas,  fifteen  bars. 

The  improvement  as  far  a^  perfected  has  extended  extreme  low  water 
navigation  from  Bladon,  145  miles  above  Mobile,  to  Dnrden's,  264  miles, 
and  has  added  from  two  to  three  months  to  the  length  of  the  boating 
season  to  Columbus.    Cutting  the  leaning  timber  from  the  banks  and 
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trimming  the  "abort  points,''  besides  lessening  the  risk  of  damage  to 
boat^,  has,  in  the  estimation  of  pilots,  reduced  the  length  of  the  trip 
between  Mobile  and  Columbus  fully  twelve  hours. 

The  removal  of  the  logs  has  added  greatly  to  the  safety  of  navigation, 
and  no  boat  has  been  sunk  since  the  improvement  was  commenced. 

It  is  proposed  to  apply  the  funds  available  for  expenditure  daring  the 
fiscal  year  ending  June  30, 1883,  as  follows : 

1st  Columbus  to  Vienna. — In  building  a  log-boat,  barge,  and  quarter- 
boat,  at  a  cost  of  $3,500 :  to  continue  removing  logs  still  in  the  channel 
between  Ten  Mile  Shoals  and  Vienna,  a  distance  of  50  miles ;  and  to 
continue  improvement  of  bars. 

It  is  expected  that  the  results  will  be  to  increase  the  facilities  for  low- 
water  navigation,  and  add  to  the  duration  of  the  boating  season. 

2d.  Vienna  to  Demopolis. — It  is  proposed  to  complete  the  removal  of 
the  rock  point  above  the  Alabama  Great  Southern  Eailroad  Bridge  at 
Jones's  Bluff,  and  to  continue  the  removal  of  logs  between  Jones's  Bluff 
and  Vienna,  56  miles. 

The  eflfect  will  be  to  open  some  bar  chutes  now  obstructed  by  logs  at 
low  water,  and  to  make  a  safe  passage,  without  delay  at  night  in  pass- 
ing through  the  draw-bridge. 

3d.  Be^w  Demopolis, — It  is  proposed  to  examine  the  three  bars  im- 
proved last  year,  and  make  additions  to  the  work,  if  found  necessary  to 
finish  the  impix)vement  commenced  at  Peavy's  in  1879,  and  to  remove 
logs  below  Jackson  (110  miles),  which,  though  not  in  the  way  at  ordi- 
nary low  water,  are  reported  as  dangerous  whenever  a  continued  north 
wind,  causing  an  extreme  low-tide,  occurs  at  low  water. 

The  amount  that  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1884,  is — 

Between  Columbas  and  Vienna f9,000 

Between  Vienna  and  Deniopolis ' 11,000 

Below  DemopoliB 21,000 

It  is  proposed  to  expend  these  amounts — 

1st.  In  completing  a  3foot  channel  of  not  less  than  35  feet  width  be- 
tween Columbus  and  Vienna,  giving  continuous  navigation  on  this  sec- 
tion of  the  river.  Kevising  this  work  the  succeeding  year  would  prob- 
ably perfect  the  improvement,  so  as  to  leave  nothing  further  needed  but 
annual  inspection  and  maintenance. 

2d.  In  improving  fifteen  bars  of  least  depth  between  Vienna  and  De- 
mopolis,  and  in  removing  all  channel  logs,  the  probable  effect  being  to 
give  not  less  than  2^  feet  low  water  depth  on  this  division. 

3d.  In  improving  eight  bars  of  least  depth  (two  of  them  rock  shoals) 
below  Demopolis,  with  the  expectation  of  securing  a  channel  depth 
throughout  of  not  less  than  3  J  feet. 

The  estimated  amount,  exclusive  of  appropriations  already  made  for 
the  entire  completion  of  this  work,  is : 

Colambns  to  Vienna $16, 000 

Vienna  to  Demopolis 30,000 

Below  Demopolis - 42,000 

On  a  large  portion  of  this  river  the  banks  are  unstable,  being  of  allu- 
vial formation. 

A  shifting  of  the  river  bed  in  some  places  may,  therefore,  be  occa- 
sionally expected,  and  fallen  timber  will  lodge  at  times,  and  form  ob- 
structions. Consequently  the  improvement  effected  will  not  be  i)erma- 
nent,  but  will  require  slight  annual  repairs  and  amendments. 

A  yearly  appropriation  of  $5,000  will  sufiice  for  this  purpose,  that 
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l>elug  one-lialf  the  estimated  annual  cost  of  repairs  and  workingexiJenses 
of  one  steamboat,  thatitis  thought  would  be  able  to  maintain  the  improve- 
ments upon  the  Tombigbee  and  Warrior. 

The  collection  district  in  which  this  work  is  located  is  Mobile,  which  is  also  the 
Clearest  port  of  entry. 

COMMERCIAL  STATISTICS. 

Six  steamboats  from  Mobile  and  one  from  Columbus  have  been  navi- 
gating the  river  during  the  past  year.  Their  capacity  ranges  from  600 
to  1,'200  bales  of  cotton,  and  draught  from  2  feet  to  6J  feet. 

Many  timber  rafts  and  flat-boats  loaded  with  staves  also  floated  down 
-the  river,  but  their  number  or  valae  could  not  be  ascertained.  A  full 
itemized  statement  of  theb\isiness  done  on  the  river  is  impossible,  from 
the  fact  that  no  records  of  receipts  and  shipments  are  kept,  except  as 
to  cotton. 

Through  the  kindness  of  Capt.  J.  G.  Stewart,  secretary  of  the  Mer- 
chants' and  Planters'  Line,  of  Mobile,  and  Moore  &  Cox,  merchants  of 
Oolumbus,  the  facts  given  in  the  letters  subjoined  are  presented: 


Mobile,  Ala.,  June  1, '. 
*    *    The  foUowiog  is  a  close  statement  of  the  business  of  the  Bigbee  River  from 
June  1,  1881,  to  May  31,  1882 : 
10,500  passeuffers,  up  and  down. 

^,000  tons  of  up  freight,  coDsistiug  principaUy  of  bacon,  flour,  corn,  meal,  assorted 
groceries,  fertilizers. 
1,500  tons  lumber,  bagging  and  ties,  shingles,  &c. 
45,557  bales  of  cotton. 

;82,000  sack  cotton-seed  to  Miller's  Landing  and  Demopolis. 
3,000  barrels  spirits  turpentine. 
15,000  barrels  rosin. 
This  industry  will  be  doubled  next  year,  as  additional  stills  are  going  into  operation. 
There  are  also  considerable  shipments  of  poultry,  eggs,  wool,  bees-wax,  and  cattle, 
Ihat  I  can't  estimate. 
Yours,  truly, 

Jas.  G.  Stewart. 

Moore  &  Cox  give  the  following  statement  of  the  business  of  the 
BUly  Collins  J  running  from  Columbus  to  Alabama  Great  Southern  Rail- 
road, at  Miller's  Landing,  for  years  188I-'82 : 

7,010  bales  of  cotton  from  Columbus  to  Miller's. 
1,117  bales  of  cotton  from  way  landings  to  Columbus. 
6,588  sacks  cotton-seed  to  Columbus. 
4,195  sacks  guano  to  and  from  Columbus. 

In  addition  to  the  above,  about  100  car  loads  of  miscellaneous  merchandise. 


Mobile  and  Ohio  Railroad  rates. 


Low-water. 


Cotton  per  owt . 
Meat  per  ewt  .. 


$1  20 
79 


High-water. 


$0  65 
65 


Difference. 


$0  65 

14 


Other  merchandise  in  proportion.  •  •  •  The  above  shows  what  ooe  little  boat  has 
done  for  us  on  her  first  f  second]  seasou,  and  demonstrates  how  great  would  be  the 
saving  if  our  river  was  open  all  the  year  round  to  light-draught  boats.  Take  our  cotton 
«rop  alone  this  season,  our  receipts  have  been  about  30,000  bales,  which  at  the  above 
difference  of  55  cents  per  100  pounds  (f2.75  per  bale)  would  mike  us  a  saving  of 
^Z,5O0^  and  a  probably  much  larger  one  on  up  freights.  «  *  • 
Yours,  truly, 

MooRU  <&  Cox, 
Per  A.  C.  Lke. 

Owing  to  the  short  cotton  crop  in  this  section,  shown  by  the  fact  that 
Mo')ile  receipts  up  to  June  1  were  258,717  bales  as  against  378,469  bales 
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for  same  time  last  year,  the  business  above  shown  was  probably  oDe- 
foarth  less  than  usual. 

The  receipts  of  cotton  in  Mobile  from  the  Tombigbee  for  the  two  years 
preceding  the  la«t  have  been  ais  follows: 

ia7^1880 $76,878 

1880-1881 66,384 

IMPROVEMENT  COMMENCED   SEPTEMBER,   1878. 

The  business  now  done  in  cotton-seed,  fertilizers,  rosin,  and  tarpentine 
is  mostly  of  recent  development. 

Future  increase  in  business,  due  to  the  completion  of  the  improvement, 
will  occur  chiefly  in  the  summer  and  autumn  iii  consequence  of  regular 
navigation  being  made  practicable  during  those  months. 

When  the  cotton  season  opens,  September  1,  the  river  is  generally 
low  and  remains  in  that  condition  until  December  1.  During  this  time 
an  average  amount  of  60,000  bales  of  cotton  is  carried  by  the  Mobile  and 
Ohio  Railroad  to  Mobile,  much  of  which  is  hauled  from  river  plantations 
20  miles  or  more  to  the  railroad. 

A  large  part  of  this  cotton  will  take  river  transportation  when  the 
facilities  promised  by  this  improvement  shall  be  afforded. 

The  chief  economic  value  of  the  improvement  will  be  felt  in  the  re- 
duction of  freight  rates  caused  by  the  competition  between  river  and 
rail.    This  is  alluded  to  in  the  letter  of  Moore  &  Cox, 

The  estimated  annual  saving  in  transportation  charges  for  the  Tom- 
bigbee Valley  (including  the  Warrior  Valley)  is  $160,000. 

Two-thirds  of  this  amount  ($100,000)  would  be  the  estimated  saving 
for  the  Tombigbee  Valley  alone. 

Money  statement. 

July  1,  1881,  amonnt  available $50,709  2S 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1881 42,776  57 

July  1,  1882,  amount  available 7,932  09 

Amount  appropriated  by  act  passed  August  2,  1882 30, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 37, 932  69 

Amount  (estimated)  required  for  completion  of  existing  project 148, 000  ^0 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudmg  June  30, 1884 .     61, 000  00 


K  15. 

IMPROVEMENT  OF  TOMBIGBEE  RIVER  ABOVE  COLUMBUS,  MISSISSIPPI. 

The  survey  of  the  Tombigbee  Eiver  between  Columbus  and  Fulton, 
Miss.,  was  completed  in  1873,  under  the  direction  of  Maj.  W.  McFarland^ 
Corps  of  Engineers,  U.  S.  A.  The  project  adopted  for  the  improvement 
of  this  portion  of  river  was  to  remove  the  snags,  logs,  and  overhang- 
ing trees,  so  as  to  enable  steamboats  to  run  between  the  points  mention^ 
during  high- water,  and  the  cost  was  estimated  at  $35,000. 

The  sum  of  $10,000  was  appropriated  for  the  improvement  of  the  Tom- 
bigbee Eiver  by  act  of  Congress  api)roved  March  3,  1873,  of  which 
$4,667.05  was  expended  by  Major  McFarland  above  Columbus,  and  the 
balance,  under  the  direction  of  this  office,  on  the  lower  part  of  the  river. 

No  other  work  was  done  on  the  upper  river  until  1878.    Commencing 
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with  that  year  this  improvement  was  assigned  to  the  charge  of  this  office^ 
and  appropriations  have  been  as  follows : 

Act  of  Congress  approved  June  18,  1878 $12,000 

Act  of  Congress  approved  March  3,  1879 10, 000 

Act  of  Congress  approved  June  14,  1880 4, 000 

Act  of  Congress  approved  March  3,  1881 1,000 

Operations  under  these  appropriations  were  commenced  at  Aberdeen^ 
Miss.,  in  1878,  and  have  been  carried  on  from  that  time,  during  low 
crater  seasons,  to  the  close  of  this  fiscal  year  in  accoi*dance  with  th& 
adopted  project.  When  the  work  was  commenced  the  condition  of  the 
river  was  as  follows :  From  Columbus,  Miss.,  up  to  Aberdeen,  65  miles- 
(estimated  distance),  navigation  was  difficult  when  the  water  was  12 
feet  above  ordinary  low  water;  between  Aberdeen  and  Cotton  Gin  Port, 
35  miles  (estimated  distance),  there  was  only  navigation  for  small  barges,, 
carrying  about  125  bales  of  cotton ;  from  Cotton  Gin  Port  up  to  Fulton 
there  was  no  navigation  at  all. 

During  the  last  fiscal  year  operations  were  confined  principally  to 
the  40  miles  mentioned  in  the  previous  annual  report  as  having  been 
passed  over  in  high  water  and  only  partially  improved. 

During  the  previous  year  the  improvement,  more  or  less  thorough,  had 
been  carried  on  over  the  whole  portion  of  the  river  covered  by  the  project. 

The  improvement,  as  projected,  may  now  be  considered  as  completed, 
as  there  is  now  easy  navigation  for  steamboats  of  300  tons  from  Colum* 
bus  up  to  Aberdeen  when  the  water  is  4  feet  above  the  ordinary  low- 
water  stage,  and  from  Aberdeen  up  to  Fulton  when  it  is  10  feet  above* 
A  light-draught  steamer  was  employed  on  it  during  the  last  cotton  sea- 

BOD. 

The  improvement  is  not  permanent,  but  it  is  thought  that  an  annual 
appropriation  of  $2,000,  with  the  balance  on  hand,  will  preserve  the  im- 
provement effected,  and  perhaps  obtain  a  still  better  condition  of  the 
cbanAel. 

Daring  the  year  1880,  2,000  bales  of  cotton  were  shipped  down  the 
river,  between  Fulton  and  Aberdeen.  During  the  year  1881, 4,063  bales> 
of  cotton  were  shipped  down  the  river  between  Fulton  and  Cotton  Gin 
Port,  and  8,000  bales  from  Aberdeen.  During  this  year  the  shipments 
dowD  the  river  from  different  points  aggregate  about  21,786  bales. 

No  rpcord  could  be  obtained  of  up  freights,  but  for  each  year  would 
probably  amount  in  value  to  more  than  75  per  cent,  of  that  of  the  cOt- 
lon  down.  About  6,000  logs  have  also  been  shipped  down  the  river 
from  above  Aberdeen  during  this  year. 

The  aggregate  saving  this  year  on  freights,  due  to  the  improved  con- 
dition of  the  river,  cannot  be  closely  estimated,  but  will  probably  ex- 
ceed $75,000. 

This  work  is  in  the  collection  district  of  Mobile,  Ala.  Mobile,  Ala.,  is  the  near> 
eetport  of  entry. 

Money  statement. 

Jnly  1,1881,  amount  available f9,848  75J 

July  1, 1882,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1881 5,475  32 

Jnly  1, 1882,  amount  available 4,373  40 

Amount  appropriated  by  act  passed  August  2,  1882 1, 000  OO 

Amount  available  for  fiscal  year  ending  June  30, 1883 5, 373  40 

Amount  (estimated)  required  for  preserving  improvement 2, 000  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .    2, 000  OO 
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K  l6. 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  this  river  provided  for  by  act  of  Congresd  ap- 
proved March  3, 1879,  from  Macon,  Noxubee  County,  Mississippi,  to  its 
mouth,  was  made  during  the  months  of  November  and  December,  1879. 
The  report  was  made  during  the  month  of  March,  1880,  and  is  contained 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1880. 

The  condition  of  the  river  when  examined  was  such  that,  during  all 
49easons  of  the  year,  and  at  all  stages  of  water,  navigation,  except  by 
jsmall  flat  boats,  was  practically  impossible.  Steamboats  formerly  pUed 
jipon  the  river,  but,  after  the  building  of  the  Mobile  and  Ohio  Bailroad 
they  were  withdrawn  (in  1856).  The  river  banks  then  became  over- 
grown with  timber,  which  in  time  fell  or  slid  into  the  river,  causing 
.snags  and  logs  to  lodge  on  the  river  bottom,  and  also  caused  the  forma- 
tion  of  shoals  and  bars.  The  river  being  virtually  abandoned  for  the 
purposes  of  navigation,  the  planters  living  along  its  banks  assisted  in 
'dosing  up  its  channel- way  by  building  a  number  of  flsh  traps  and  mill- 
^dams. 

The  chief  obstructions  consisted  in  the  immense  number  of  trees 
•overhanging  its  banks,  which  appeared  throughout  its  entire  length,  in 
43ome  places  being  so  dense  as  to  roof  the  river  in. 

During  the  low  water  season  the  average  depth  of  the  river  is  fully  3 
feet,  but  there  are  a  number  of  shoals  and  bars  on  which  only  1^  and 
.2  feet  of  water  can  be  found.  The  river  has  an  average  width  of  60 
feet  at  low  water,  which  increases  very  considerably  during  the  season 
^f  high  water. 

The  project  adopted  was  designed  to  obtain  a  navigable  channel  dur- 
ing nine  months  of  the  year  from  the  mouth  of  the  river  to  the  cfity  of 
Macon,  Mississippi,  by  the  removal  of  such  overhanging  timber  and 
^ther  obstructions  as  were  to  be  found  on  that  portion  of  the  river. 
The  estimated  cost  was  $65,245.25. 

The  appropriations  for  the  work  are  as  follows : 

By  act  of  Congress  approvedJuixe  14, 1880 912,000 

By  act  of  Congress  approved  March  3,  1881 8,000 

Total 20,000 

Work  was  commenced  on  the  improvement  during  the  low  water  sea- 
.•son  of  1880,  prosecuted  through  the  fiscal  year  ending  June  30,  1881, 
■and  continued  during  the  fiscal  year  ending  June  30,  1882^  until  the 
funds  available  for  the  work  were  exhausted. 

The  work  performed  during  the  fiscal  year  ending  June  30, 1881,  was 
as  follows : 

Overhanging  and  leaning  trees  removed 7,851 

Xiarge  trees  trimmed  of  overhanging  limbs 64S 

Stamps  on  bank  cut  level 2,718 

Logs  on  bank  cut  up  (drift) 1,029 

Loffs  removed  from  bed  of  river 1, 176 

Fish  traps  removed 2 

•Snag-boat  built  and  fitted  up 1 

<Qaarter-boat  built  and  fitted  up 1 

J^f  umber  of  miles  of  river  worked  over  and  partially  improved 38 

During  the  fiscal  year  ending  June  30, 1882,  the  work  of  improve- 
ment, according  to  the  plan  adopted,  was  vigorously  prosecuted  until 
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au  exhaustion  of  the  available  funds  rendered  a  suspension  of  opera- 
tions necessary.    The  work  accomplished  is  summarized  as  follows: 

Kamber  large  overhanging  trees  felled SO,  553 

Number  large  oyerhanginff  trees  trimmed 1,082 

Namber  logs  (drift  and  fallen  timber)  on  the  banks,  cut  up 1, 949 

Number  large  stumps  on  bank  cut  level 2,732 

Number  logs  and  snags  removed  from  river 1,675 

Number  fish  traps  and  drifts  removed 10 

Number  miles  of  river  worked  over *.•        36 

Number  miles  of  river  worked  over  daring  previous  years 38 

TOTAL  WORK   ACCOMPLISHED   FROM   COMMENCEMENT   OF  IMPROVEMENT  TO   END   OF 

PRESENT  FISCAL  YEAR. 

Large  overhanging  trees  removed 28,404 

Large  overhanging  timber  trimmed 1,724 

Large  stamps  on  bank  cat  level 5,450 

Logs  on  bank  cut  up  (drift) 2,978 

Logs  and  snags  removed  from  river  bed 2,857 

FiBh  traps  and  drifts  removed 12 

Quarter-Doat  built  and  equipped 1 

8nag-boat  built  and  equipped - 1 

Total  number  of  miles  worked  over  (partially  improved) 74 

Number  of  miles  of  river  remaining  to  be  worked  over 17| 

Owing  to  the  work  of  improvement  not  being  completed  the  river  as 
yet  is  not  available  for  the  purposes  of  navigation  and  commerce.  Ad- 
vantage of  the  incomplete  improvement  was,  however,  taken  last  fall  to 
send  a  small  steamboat  up  the  river  for  a  cargo  of  cotton ;  she  proceeded 
some  45  miles  without  any  difficulty,  but  was  compelled  to  return  on 
meeting  with  a  heavy  drift,  which  had  accumulated  after  the  working 
party  had  withdrawn. 

This  is  the  first  attempt  to  navigate  the  river  that  has  been  made 
within  the  last  twenty-five  years. 

It  is  proposed  to  apply  the  funds  that  may  be  available  for  expendi- 
tui-es  during  the  next  fiscal  year  to  continuing  and  completing  the  im- 
provement according  to  the  project  adopted. 

On  completing  the  improvement  as  designed  the  river  during  the  high- 
water  season  will  be  navigable  from  its  mouth  to  the  city  of  Macon, 
Miss.,  thus  funiishing  a  new  and  cheaper  transportation  route  to  the 
the  planters  who  reside  on  or  adjacent  to  the  river  for  their  cotton,  pro- 
duce, and  supplies,  the  greater  portion  of  which  is  now  hauled  over  the 
heavy  prairie  roads  from  long  distances  to  the  different  stations  on  the 
Mobile  and  Ohio  Bailroad. 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884,  in  continuing  the  improvement  by  widening  and 
deepening  the  channel,  and  removing  the  snags  and  logs  which  wiU  find 
their  way  into  the  bed  of  the  river  after  e.ach  Ireshet. 

The  work  is  not  susceptible  of  permanent  improvement,  and  will  re- 
quire an  annual  appropriation  of  $3,000  to  maintain  the  river  in  the 
condition  contemplated  by  the  plan  of  improvement. 

The  work  is  situated  in  the  collection  district  of  Mobile,  Ala.,  and  Mobile  is  the  near- 
est port  of  entry. 

No  commerce  has  yet  been  able  to  take  advantage  of  the  work  ac- 
complished owing  to  its  incomplete  condition,  and  no  vessels  have  as 
yet  useil  the  river  for  purposes  of  navigation,  except  the  one  instance 
mentioned. 

The  shipments  over  the  river  after  the  improvement  is  completCvl  are 
estimated  at  about  16,000  or  18,000  bales  of  cotton^  and  an  equal  value 
of  other  products  and  return  supplies. 

82  £ 
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The  estimated  value  of  commerce  Will  be  about  as  follows: 

Say  16,000  bales  of  cotton,  at  |55  per  bale $880,000 

Cotton-seed,  com,  and  other  products,  say 100,000 

Return  merchandise  and  plantation  sappi ies,  say  80  per  cent,  of  above  valae .      784, 000 

Total 1,764,000 

This  may  possibly  be  increased  by  the  improvement  furnishing  the 
means  of  supplying  coal  to  the  inhabitants  adjacent  to  the  river,  from  the 
^oal-fields  of  the  Sipsey  and  Warrior  rivers. 

Money  statement. 

July  1,  1881,  amount  available f7,638  84 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1881 7,637  29 

July  1,  1882,  amount  available 1  55 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  00 

Amount  available  for  fiscal  y eai*  ending  June  30, 1883 10, 001  55 

Amount  (estimated)  required  for  completion  of  existing  project 35,245  25 

Amount  that  can  be  profitably  exj^ended  in  fiscal  year  ending  June  30, 1884.  25, 000  00 


K17. 
IMPROVEMENT  OF  PA8CAG0ULA  RIVER,  MISSISSIPPI. 

The  project  for  the  improvement  of  the  river  at  its  mouth,  by  dredg- 
ing a  channel  200  feet  wide  and  7  feet  deep  at  mean  low  water,  throagh 
the  bar,  dates  back  as  early  as  1873,  when  a  survey  was  made  and  plans 
submitte<l  by  Lieutenant  Quinn,  U.  S.  A.  This  project  was  received  in 
1880,  and  in  April  of  that  year  the  contract  for  dredging  was  awarded  to 
Mr.  S.  K  Kimball,  the  amount  available  being  $22,500.  This  was  ex- 
hausted in  January,  1881;  63,000  cubic  yards  of  material  were  removed. 

By  an  act  of  Congress,  approved  June  14,  1880,  $20,000  was  appro- 
priated to  complete  the  dredging  at  the  mouth,  and  to  commence  the 
further  improvement  of  the  river  for  its  entire  length,  by  the  removal  of 
snags  and  overhanging  trees. 

The  second  dredging  contract  was  awarded  to  Mr.  W.  G.  Mitchell,  in 
iN^ovember,  1880,  who  commenced  digging  in  March,  1881,  bat  owing  to 
many  delays  this  work  was  not  finished  until  March,  1882. 

At  the  commencement  of  this  improvement  there  were  from  3  to  3^ 
feet  on  the  bar  at  the  mouth  of  the  river,  at  mean  low  water,  and  in  the 
winter  months  lumber  lighters  were  frequently  detained  here  for  several 
days,  often  unloaded  their  cargoes,  floated  the  lumber  over  the  bar  and 
reloaded  in  deeper  water.    Large  demurrage  bills  were  frequently  paid. 

A  channel  has  been  successfully  dredged  through  this  bar  more  than 
1  mile  in  length,  180  to  190  feet  wide,  which  is  believed  to  be  ample, 
and  from  7^  to  8  feet  deep  at  mean  low  water,  118,996  cubic  yards  of 
material  having  been  removed. 

A  recent  examination  shows  that  this  condition  has  been  preserved, 
and  it  may  reasonably  be  expected  that  it  will  be  folly  maintained  so 
long  as  tugs  drawing  nearly  as  much  water  as  the  channel  contains  pass 
through  it.  Vessels  which  were  formerly  loaded  from  lighters  at  the 
anchorage  in  Mississippi  Sound  now  pass  through  the  cut  up  the  river 
and  load  at  the  mills  at  Moss  Point,  to  from  8  to  8^  feet,  and  pass  ont 
to  sea  without  delay  or  obstruction. 
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'So  demurrage  claims,  due  to  shallow  water  over  the  bar,  have  been  paid 
donug  the  past  year.  In  a  word,  the  condition  of  this  improvement  is 
highly  satisfactory,  and  the  dredged  channel  is  a  pronounced  success. 

Clusters  of  creosoted  piles  mark  the  east  line  of  the  cut,  and  the  Light- 
House  Department  contemplates  placing  a  beacon-light  at  the  mouth  of 
the  cut  to  facilitate  navigation. 

With  the  unexpended  balance,  about  $4,000,  and  the  funds  which 
may  be  available  for  expenditure  during  the  next  fiscal  year,  ending 
June  30, 1883,  it  is  proposed  to  commence  the  removal  of  snags  and 
overhanging  trees  up  the  river.  A  suitable  log-boat  has  been  con- 
structed and  is  ready  to  begin  this  work  at  once,  as  soon  as  the  river  is 
iB  proper  condition.  This  part  of  the  improvement  it  is  expected  will 
give  very  beneficial  results,  enabling  the  lumbermen,  turpentine  and 
rosin  manufactories  to  transport  their  produce  to  the  mills  and  market, 
at  low  water,  without  obstruction. 

In  view  of  thus  opening  up  the  navigation  of  the  river,  new  and  large 
lumber  mills  are  being  constructed  at  Moss  Point;  turpentine  and  rosin 
manufactories  are  developing,  vacant  lands  being  occupied,  and  real 
estate,  generally,  increasing  in  value  along  the  river. 

By  referring  to  the  report  of  Mr.  Powhatan  Robinson,  assistant  engi- 
neer, who  made  an  examination  of  this  river  in  1879,  it  will  be  seen  that 
it  can  be  rendered  navigable  by  vessels  drawing  over  5  feet  for  more 
than  80  miles,  by  removing  the  snags  and  overhanging  trees.  The  value 
of  this  improvement  cannot  now  be  fully  estimated,  but  it  is  safe  to  say 
that  the  shipments  of  lumber,  charcoal,  naval  stores,  &c.,  will  be  more 
thau  doubled.  The  sum  of  $10,000  can  be  profitably  expended  on  this 
river  for  improvements  during  the  fiscal  year  ending  June  30, 1884. 
Tills  amount  will  probably  complete  the  improvement  under  the  present 
project.  A  small  annual  appropriation  may  be  necessary  thereafter  to 
maintain  the  river  in  the  condition  contemplated  by  the  plan  of  im- 
provement, but  a  close  estimate  cannot  yet  be  made  of  the  amount. 

This  work  is  situated  in  the  coUeotion  district  of  Shieldsborough,  Miss.,  Pascagonia 
being  the  port  of  entry,  where  there  is  stationed  a  deputy  collector. 

The  appended  custom-house  statistics  for  the  fiscal  year  ending  June 
30,1882,  will  show  the  entrances,  clearances,  and  custom-house  receipts 
for  the  past  year,  and  also  for  the  years  previous  to  the  commencement  of 
the  improvement.  The  tabulated  statement  appended  will  also  show 
the  value  of  the  commerce  of  Pascagonia  Eiver,  which  does  not  appear 
in  the  custom-house  statistics. 

Money  statement 

Jalyl,  1881,  amount  available $22,429  56 

July  1, 1882,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1881 20,081^  84 

July  1,1882,  amount  available 2,345  72 

Amount  appropriated  by  act  passed  August  2,  1882 8,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 10, 345  72 

Amount  (estimated }  required  for  completion  of  existin g  project 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1884 .     10, 000  00 
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ENTRANCES. 


Year. 


1879. 
1880. 


1881. 


Totol. 


19^  umber  of  yea>els. 


Tons. 


1882. 


C  American,  28 ,       6.007 

-,{Foreign,86 16,379 

15  American.l9 4,542 

~  19,189 

7,007 

40,638 

6.342 


{  Foreifzn,  42 

'  5  American,  24 
'j{  Foreign, 84... 

'  (  American,  18 
.  <Foreigo,85 61.465 

:(Coa«twl8e,2 1,419 


Number. 

Ton.. 

i^ 

64 

22.388 

61 

23r731 

106 

47.  OM 

105  ; 


a^22S 


CLEARAXCBS. 


Year. 

Number  of  Teaaela. 

Tons. 

Total. 

Number. 

Tons. 

1879 

Americaii,25 

6,831 
17,086 

4,332 
20,259 

4,056 

86,326 

20.080 

53,247 

874 

--    .. 

1880                          - 

Forel|ni,86 

(American,  21 

61 
64    " 

22,'9ii 

lAftl 

^Foreipi,43 

(American,  16 

24,491 

>  Foreign,  77 

(American,  42 

03 
1. 

40.S8i 

1882 

^Foreign,  90 

1 

1  Coa8twiae,8 

i35 

1                   1 

74,151 

List  of  cUaranoea  and  atatement  of  lumber  shipmenU  from  Paecagoula,  Mi99.,jlecal  year 

ending  June  30,  1882. 


Number  of  vessels. 


American,  42., 
Foreign,  90 .. . 
Coastwise,  3... 


Tons. 


20.080 

63,247 

874 


Bnperflcial 
feet. 


10,949,102 
18,326.60 
646.114 


Value. 


Cubic 
feet. 


$276,883,    1,500,570 


Value. 


$185,806 


Castom-hoase  leceipts  from  all  sources,  $11,581.12. 

Approximate  tonnage  on  Paaoagoula  Eiver,  MieeieHppi, 


I 


Character. 


I. 


1? 


Steam  tugs , 

Schooners,  large.. 
Schooners,  small. 
Barges 


150 
25 
100 


1,050 

750 

2,200 
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K  18. 

EXAMINATION  OF  FINHOLLOWAY  RIVER,  FLORIDA. 

United  States  Engineer  Office, 

Mobile,  Ala,,  August  2G,  18S1. 

81B:  I  have  the  honor  of  submitting  the  following  I'eport  upon  the 
examination  of  the  FinhoUoway  Eiver,  Florida,  authorized  by  act  of 
Congress  approved  June  14,  1880,  and  assigned  to  me  by  letter  dated 
June  17,  1880. 

The  river  was  found  to  have  but  2  feet  depth  at  low- water  at  its  mouth, 
the  bar  there  being  formed  of  mud  banks,  oyster  and  rock  reefs,  extend- 
ing about  3  miles  seaward.  •*  *  t^  ■« 

From  inside  the  bar,  up  about  3  miles,  it  has  a  width  of  from  160  to 
200  feet,  and  from  12  to  15  feet  depth,  but  the  channel  is  crooked,  being 
obstructed  by  large  rocks.  In  the  next  mile  the  river  contracts  to  a 
width  of  100  feet ;  four  miles  above  the  mouth  of  the  river  is  a  ledge  of 
rwjks  running  across  with  a  reported  depth  of  about2  inches  at  low-water, 
and  extending  up  about  3  miles ;  above  this  the  river  expands  into  a  pool 
called  Dead  River  which  extends  to  the  head  of  the  hammock  lands,  12 
miles  from  its  month. 

There  is  an  abundance  of  palmetto,  cedar,  and  live  oak  on  the  river,  in 
which  there  is  a  small  business,  the  logs  being  floated  down. 

The  amount  of  the  business  now  carried  on  could  not  be  ascertained, 
but  is  small. 

The  cost  of  any  considerable  improvement  would  be  very  great,  but 
no  accurate  estimate  can  be  made,  and  it  is  not  believed  the  importance 
of  the  river  would  justify  a  survey  to  obtain  data  for  one. 

The  report  of  Mr.  Powhatan  Robinson,  by  whom  the  examination  was 
made,  is  transmitted  herewith,  and  to  it  I  would  respectfully  refer,  par- 
ticularly in  connection  with  his  opinion  as  to  the  interest  to  be  benefited 
by  any  improvement. 

Very  respectfully,  your  obedient  servant, 

A.  K  Damkell, 

Captain  of  Enigineerg. 

Brig.  Gen.  H.  G.  Wright, 

Chief  0/  Jhigineersj  U.  8.  A. 


REPORT  OF  MR.    POWHATAN   ROBINSOX,   ASSISTANT  ENGINEER. 

Mobile,  Ala.,  January  17,  1881. 

Major:  In  pnranance  of  your  orders  of  October  22,  1880,  I  have  made  an  examina- 
tion of  FinhoUoway  River,  in  Northwestern  Florida,  with  a  view  towards  its  improve- 
ment, and  I  now  have  the  honor  to  si''bmit  the  result  of  my  observations. 

The  approach  to  this  river,  as  to  most  rivers  on  this  coast,  is  obstructed  for  about  3 
miles  seaward  by  mud  banks,  oyster  beds,  and,  in  this  particular  case,  rock  reefs.  A 
vessel  cannot  carry  more  than  2  feet  draught  over  the  bar  at  low-water,  but  by  wait- 
ine  from  12  to  24  hours  she  may  carry  4  or  5  feet. 

£nt«rinj(  the  river,  we  lind  a  depth  from  12  to  15  feet  water ;  but  the  channel  is  very 
crooked,  owins  to  large  rocks  scattered  in  the  channel,  and  reaching,  in  some  cases, 
above  the  sunace  of  low-water,  but  in  others  hidden  a  little  below  it.  At  3  miles 
above  the  mouth  we  come  to  what  I  term  "  Island  Xo.  1."  The  river  up  to  this  point 
has  a  width  from  150  to  200  feet,  bnt  it  now  contracts  to  100  feet  or  less.  Four  miles 
above  the  month  we  reach  the  foot  of  ''Island  No.  2."  This  island  is  about  3  miles 
long,  and  divides  the  river  into  two  narrow  channels  running  over  a  ledge  of  rocks — 
said  to  be  limestone — which  I  am  told  underlies  tiie  entire  bed  of  the  river  throughout 
the  length  of  the  island.  At  low-water  I  am  informed  that  the  depth  in  either  chau- 
J»l  will  average  about  2  inches. 
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It  wonld  require  an  excavation  of  about  34,000  cubic  yards  of  rock  to  open  a  ch»D- 
nel  30  feet  wide  by  2  feet  deep,  at  a  minimum  cost  of  S2.50  per  cubic  yard;  and  when 
completed  there  would  be  a  want  of  water  to  till  it.  This,  I  think,  settles  the  qaestion 
-of  navigation. 

This  ledge  of  rock  seems  to  act  as  a  sort  of  dam,  for  above  it  the  river  expands  into 
a  pool  called  Dead  River,  which  extends  to  the  head  of  the  hummock  lands,  12  miles 
above  the  mouth.  Lumber  is  the  sole  product  of  this  region  for  market.  For  abont 
3  miles  above  the  mouth  there  is  an  abundance  of  palmetto ;  also  cedar,  and  a  ^ood 
deal  of  live  oak.  The  cedar  is  said  to  be  of  poor  quality,  being  gnarled,  and  wind- 
shaken  by  the  coast  storms.  But  above  this  the  cedar  is  of  fine  quality,  ext-ending 
up  to  thehead  of  Dead  River.  No  lumber  has  been  brought  to  market  from  any  point 
above  this.  The  lumbermen  let  their  logs  drift  singly  down  the  river,  and  collect  them 
at  some  point  below  the  islands.  If  anything  should  be  done  for  this  little  stream,  I 
would  recommend  that  the  drifting  plan  be  continued,  and  that  only  such  trees  and 
snags  be  removed  as  may  interfere  with  the  drifting  of  single  logs  at  medium  stage  of 
water.  On  this  plan  I  think  that  f500  will  pay  for  all  work  necessary  between  the 
mouth  and  the  head  of  Dead  River,  12  miles  above.  The  only  interest  I  know  of  to 
be  benefited  by  the  modest  appropriation  I  have  suggested  is  that  of  stripping  the 
public  lands  of  their  timber. 

I  am,  major,  very  respectfully,  your  obedient  servant, 

Powhatan  Robinson, 

Atsiatant  Engineer, 
Maj.  A.  N.  Damrell, 

Captain^  Corps  of  Engineers^  U.  S,  A. 


K  ig. 

examination  of  aucilla  and  wacissa  rivers,  florida. 

United  States  Engineer  Office, 

MobilCy  Ala.j  August  26, 1881. 

General:  I  have  the  honor  of  submitting  the  following  report  upon 
the  examination  of  the  Aucilla  and  Wacissa  rivers,  Florida,  provided 
for  by  act  of  Congress  approved  June  14, 1880,  and  assigned  to  me  by 
letter  dated  June  17, 1880. 

The  Aucilla  was  found  to  have  a  bar,  composed  of  mud  and  oyster 
beds,  at  its  mouth,  extending  about  3  miles  seaward,  and  with  sufficient 
depth  to  permit  vessels  of  2^  feet  draught  to  cross  at  low-water,  and 
about  5  feet  at  high- water. 

Six  miles  above  the  mouth  commences  a  series  of  natural  bridges,  12 
in  number,  varying  in  width  from  20  feet  to  half  a  mile,  separated  from 
each  other  by  open  portions  of  the  river  from  460  feet  to  three-fourths 
of  a  mile  long,  which  covers  nearly  12  miles  of  the  river  with  a  complete 
obstruction  to  navigation.  The  thickness  of  these  bridges  and  the  deptii 
of  water  beneath  were  not  ascertained,  time  and  stage  of  water  not  per- 
mitting, but  it  is  believed  from  information  obtained  from  observation 
of  parties  living  in  the  vicinity  that  the  depth  under  the  bridge  is  suffi- 
cient to  aUow  of  the  material  being  dropped  down  by  blasting.  The 
aggregate  transverse  length  of  the  bridge  is  about  1^  miles. 

The  valley  of  the  river  is  very  productive,  and  Jefferson  County,  of 
which  it  forms  the  east  boundary,  is  one  of  the  richest  and  most  pro- 
ductive in  the  State.  Madison  County,  on  the  east  side,  is  also  a  rich 
county.  The  products  are  cotton  (sea-island  and  short  staple),  sugar, 
molasses,  com,  rice,  &c.  Timber  is  also  abundant  and  of  the  best 
quality. 

The  river  not  being  now  navigated  to  a  sufficient  distance  up,  there 
is  no  commerce  of  any  importance,  or  none  that  could  be  ascertained. 
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The  examination  wonld  seem  to  indicate  the  river  and  a(^ja<3ent  country 
are  snch  as  to  merit  a  careful  survey. 

The  Wacissa  is  a  very  short  stream,  about  10  miles  long,  with  an 
abandance  of  water,  which  empties  into  the  Aucilla  5  miles  above  its 
mouth,  and  requires  the  removal  of  some  logs  which  now  obstruct  its 
channel,  at  an  estimated  cost  of  about  $300,  provided  it  is  undertaken 
at  the  same  time  as  the  improvement  of  the  Aucilla,  so  that  the  same 
oatfit  could  be  used  for  both. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dameell, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.   POWHATAN  ROBINSON,   ASSISTANT  ENGINEER. 

Mobile,  Ala.,  January  17,  1881. 

Major  :  In  pnrsuance  of  your  orders  of  October  22, 1880«  I  have  made  an  examina* 
tion  of  the  Aucilla  and  Wacissa  rivers,  in  Northwestern  Florida,  with  a  view  toward 
their  improvement,  and  I  now  have  the  honor  to  submit  the  results  of  my  observa- 
tions. 

The  approach  to  this  river  is  obstructed  by  mud  banks  and  ovster  beds  for  about  3 
miles  seaward.  A  vessel  may  carry  a  2^  feet  draught  over  the  bar  at  low-water,  and 
5  feet  or  more  at  hija^h- water.  But  all  navigation  is  effectually  barred  b^  a  notabla 
formation,  commencing  6  miles  above  the  month  of  the  river  and  extending  upward 
into  the  12th  mile.  This  consists  of  a  series  of  rock  or  shale  ribs  extending  entirely 
across  the  river,  and  designated  as  ''natural  bridges"  by  the  neighboring  citizens. 

There  are  12  of  these,  and  I  give  their  dimensions  and  positions  as  stated  to  me  by 
peiBons  who  live  on  the  spot. 

Bridge  No.  1,  ■}  mile  wide;  t)ien  open  river  three-fourths  mile. 

Bridge  No.  2,  900  feet  wide;  then  open  river  2  miles. 

Bridge  No.  3,  75  feet  wide ;  then  open  river  1,200  feet. 

Bridge  No.  4,  20  feet  wide ;  then  open  river  450  feet. 

Bridge  No.  5,  35  feet  wide ;  then  open  river  one  fourth  mile. 

Bridge  No.  6,  50  feet  wide ;  then  open  river  one-fourth  mile. 

Bridge  No.  7,  450  feet  wide ;  then  open  river  one-fourth  mile. 

Bridge  No.  8,  300  feet  wide ;  then  open  river  500  feet. 

Bridge  No.  9,  300  feet  wide;  then  open  river  500  feet. 

Bridge  No.  10,  300  feet  wide ;  then  open  river  one-fourth  mile. 

Bridge  No.  11,  450  feet  wide ;  then  open  river  one-fourth  mile. 

Bridge  No.  12,  600  feet  wide ;  last  bridge. 

Some  of  these  bridges  are  cultivated  and  produce  abundantly,  although  at  the  time 
«f  full  fresh  the  water  runs  3  feet  deep  over  the  highest  of  them.    The  low- water  level 
<»rTe8pond8  very  nearly,  I  think,  with  the  soffits  (if  I  may  so  call  them)  of  the  bridges. 
•  •«»•«« 

Inquiring  about  the  thickness  of  the  bridges  and  the  depth  of  the  stream  beneath 
them,  with  a  view  toward  the  disposition  oi  the  material  when  removed,  I  was  told 
that  the  bridges  where  they  had  seen  portions  break  off  were  about  6  feet  thick,  and 
that  the  depth  of  water  beneath  was  from  25  feet  to  30  feet.  This  was  inferred  from 
the  depth  to  which  the  pine  trees  were  submerged,  when  they  fell  in  perpendicularlv, 
to  wit,  up  to  their  limbs.  I  except  the  depth  of  water,  but  I  think  the  average  thick- 
ness of  the  bridges  will  probably  exceed  6  teet.  I  believe  that  they  can  be  all  removed 
at  a  cost  of  $5,000. 

It  will  be  seen  from  the  table  that  the  aggregate  transverse  length  of  the  bridges  is 
U  miles,  or  more  than  6,000  feet.  I  think  that  3,000  feet  of  drilled  holes,  about  2 
inches  in  diameter,  and  from  2^  feet  to  4  feet  deep,  properlv  aligned,  and  well  loaded 
above  with  sand  or  rubbish  to  insure  the  blowing  down  of  the  soffits,  will  cause  the 
bridges  to  drop  into  the  water  beneath  and  dispose  of  them  satisfactorily.  My  in- 
formants said  that  they  thought  the  material  of  the  bridges  was  limestone,  but  I  sus- 
pect it  is  shale. 

The  basin  of  the  Aucilla  must  be  included  among  the  "  garden  spots "  of  Florida. 
The  river  is  the  eastern  boundary  of  Jefferson  County,  extending  from  the  Gulf  to  the 
Cleotgia  Stat«  line,  and  second  only  to  Leon  County  in  past  times  in  wealth  and  pro- 
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ductiveness.  Of  its  present  relations  to  other  counties  I  cannot  speak  advisedly.  In 
1850)  according;  to  Lippincott'a  Grazetteer,  edition  of  1^73,  it  was  second  only  to  Leoa 
County.  By  the  census  of  1870  it  was  still  second  onl.v  to  Leon  County.  TTie  census 
of  1870  is  the  only  source  of  specific  information  to  which  I  could  refer.  •  •  • 
Madison  County,  on  the  east  side,  and  next  to  Georgia,  is  rich.  Taylor  County  is  poor. 
The  agricultural  products  of  the  bordering  counties  are  cotton,  both  sea-island  and 
short  staple,  sugar,  molasses,  corn,  rice,  &c.  The  **  hammocli  lands'*  sot  in  about  H 
miles  above  the  mouth  of  the  river  and  extend  I0|  miles  up,  i.  e.,  12  miles  above  the 
mouth.  They  are  at  present  abundantly  covered  with  timber  of  the  best  quality — ^live 
oak,  palmetto,  ash,  white  oak,  beech,  cherry,  mulberry,  cypress,  and  so  on.  These  lands 
belong  mostly,  if  not  entirely,  to  the  government.  They  are  fertile.  It  is  said  thej 
would  be  worth  $50  per  acre  when  cleared  of  their  timber.  »  •  *  It  is  thought  that 
if  the  bridges  I  have  described  were  removed  these  lands  would  be  brought  into  the 
market  at  once.  It  is  self-evident  that  these  obstructions  totally  submerged  at  high- 
water  must  raise  the  high- water  level  very  considerably,  to  the  great  detnment  of  the 
public  lands. 

The  time  selected  for  my  examination  was  unfortunate,  as  a  general  and  heavy 
fresh  pervaded  all  the  rivers  in  this  region.  I  could  not  ascend  the  river,  but  I  am 
told  that  by  cleaning  out  the  logs  and  trees  a  boat  carrying  from  2  feet  to  2^  feet 
draught  will  be  able  to  ascend  it  up  to  the  railroad.  To  take  merely  a  buAiness  view 
of  the  matter,  I  am  convinced  that  the  removal  of  the  bridges  would  be  ad  vantageontu 

THK  WACISSA. 

This  is 'a  lake  in  the  midst  of  a  swamp.  It  formerly  vented  itself  through  the 
swamp  by  various  outlets  into  the  Auciila.  One  of  these  was  improved;  that  is  to 
say,  it  was  opened  to  a  width  of  30  feet  and  a  depth  of  3  feet.  This  canal,  so  called, 
is  about  3  miles  long,  and  its  month  is  about  5  miles  above  the  mouth  of  the  Auciila. 
The  lake  is  about  10  miles  long,  and  heads,  at  its  northwestern  extremity,  against  the 
blufifs  of  the  rich  and  cultivated  lands,  where  it  is  fed  by  numerous  springs.  It  has 
an  abundant  depth  of  water ;  is  280  feet  wide  at  its  narrowest  point,  and  never  rist^s 
more  than  2  feet  above  low- water.  The  canal  is  now  obstructed  by  logs.  It  will 
reqnire  about  ^00  to  remove  them. 

I  am,  m^jor,  with  great  respect,  your  obedient  servant, 

PowuATAN  Robinson, 

A89istaHt  Engineer . 
Maj.  A.  N.  Damrell, 

Captain f  Corps  of  EngineerSj  U.  S.  A, 


K20. 

examination  of  chipola  river,  florida. 

United  States  Engineer  Office, 

Mobile^  Ala.j  August,  26, 1881. 

General:  I  have  the  honor  of  submitting  the  following  report  upon 
the  examination  of  the  Ohipola  River,  Florida,  authorized  by  act  of 
Congress  approved  June  14,  1880,  and  assigned  to  me  by  letter  dated 
June  17,  1880. 

The  examination  extended  from  the  road-bridge,  one-half  mile  south- 
east of  Mariana,  the  county  seat  of  Jackson  County,  Florida,  to  its  junc- 
tion with  the  Apalachicola  River. 

The  river  was  formeriy  navigated  by  steamboats  and  barges,  trans- 
porting cotton  from  Mariana  to  Apalachicola. 

The  present  obstruction  to  navigation  consists  in  numerous  shoals  in 
the  upper  part  of  the  river,  and  cypress  timber  in  the  lower  part,  but  in 
both  cases  improvement  can  be  easily  made. 

The  estimated  cost  of  the  improvement  of  this  river  from  Mariana  to 
the  Apalachicola  River  by  the  way  of  the  Chipola  cut-off,  so  as  to  ren- 
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der  it  navigable  to  boats  100  feet  long,  20  feet  beam,  and  2^  to  3  feet 
draagbt,  is  as  follows: 

12.000  onbic  yards  of  loose  rock,  at  HO  cents $6,000 

1,000  cubic  yards  of  solid  rock,  at  $2 2,000 

750  linear  feet  wing-dams,  at  $2 1, 500 

Removal  of  trees : 5,000 

Appliances,  engineering,  and  contingencies 6, 500 

Total 21,000 

•  •  •  •  •  •  • 

Very  respectfiilly,  your  obedient  servant, 

A.  N.  Damrell, 
Brig.  Gen.  H.  G.  Wright,  Captain  of  Engineers. 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.  HIRAM  HAINES,  ASSISTANT  ENGINEER. 

Mobile,  Ala.,  March  18, 1881. 

Sir:  I  have  the  honor  to  submit  the  following  report  npon  the  examination  of  the 
Chipola  River,  Florida,  made  in  pursuance  with  your  instructions. 

The  Chipola  River  has  its  principal  sources  in  Geneva  and  Henry  counties,  Alabama, 
and,  flowing  through  Jackson  and  Calhoun  counties  in  Florida,  unites  with  the  Apa- 
lachicola  River  abont  35  miles  above  the  town  of  Apalachicola. 

The  examination  of  the  river  was  begun  at  the  road-bridge,  one-half  a  mile  south- 
cast  of  Mariana,  the  couuty  seat  of  Jackson  Couuty.  Here  the  stream  is  100  feet  in 
width  and  has  an  average  depth  of  4  feet  at  low-water,  with  a  middle  surface  velocity 
of  160  feet  per  minute.  For  the  first  5  miles  it  is  fringed  on  either  side  with  swamps 
or  low  lands,  subject  to  overflow.  Beyond  the  narrow  strip  of  low  land  the  country 
rises  almost  abruptly  to  an  elevation  of  about  150  feet,  spreading  out  with  undulating 
surface,  partly  under  cultivation,  but  mostly  lying  at  waste  or  covered  with  an  origi- 
nal growth  of  pine  and  oak.  As  we  descend  the  stream  for  the  next  40  miles,  its  mar- 
gin becomes  better  defined  ;  abrupt  banks  take  the  place  of  swamp,  while  the  country 
upon  either  side  loses  its  undulating  character  and  becomes  flat.  There  is  little 
irregnlarity  in  the  width  of  this  part  of  the  river,  except  at  the  islands  or  shoals,  the 
increase  being  gradual  until  150  to  200  feet  is  attained.  A  few  miles  below  Abe 
Springs  the  river  again  enters  a  swamp,  which  merges  into  the  head  of  Dead  Lake, 
which  is  itself  an  overflowed  cypress  swamp  of  1  to  2  miles  in  width  and  15  miles 
long. 

The  cnrrent  now  becomes  barely  perceptible,  and  it  is  with  considerable  difficulty 
that  the  channel  is  distinguished  from  the  numberless  arms  that  make  out  from  it, 
and  terminate,  at  a  greater  or  less  distance,  in  Impassable  thickets  of  cypress  trees  or 
accumulations  of  drift.  It  is,  however,  generally  deep  and  spacious,  and  occasionally 
approaches  the  main  land  on  one  side  or  the  other,  thus  affording  access  to  it  for  the 
produce  of  the  country  contiguous  to  the  lake. 

The  obstructions  to  navigation  consist  in  numerous  shoals  in  the  upper  part  of 
the  river,  the  positions  of  which  are  shown  in  the  accompanying  maps,  and  the 
occasional  contraction  of  the  channel  though  the  lake  by  encroachments  of  the  cy- 
press timber.  In  neither  case,  however,  are  the  obstructions  of  a  formidable  char- 
acter. The  shoals  are  formed  by  the  intersection  of  the  stream  with  some  of  the  rocky 
strata  of  the  Tertiary  formation,  which  have  a  dip  corresponding  in  direction,  and  an 
inclination  but  slightly  exeeedingthat  of  the  fall  of  the  river.  Generally  the  rock  is 
broken  up  and  may  be  easily  removed,  or  the  shoal  may  be  overcome  by  wing-dams, 
and,  as  in  no  case  is  there  less  than  2  feet  of  water  in  the  channel  through  them  at  its 
lowest  stage,  but  little  work  of  deepening  willbe  required  for  the  class  of  boats  suit- 
able for  the  commerce  of  the  river.  The  overhanging  trees  are  few,  owing  to  the 
nature  of  the  banks,  which  in  the  upper  part  of  the  river  are  commonly  supported  by 
rocky  strata,  and  through  the  swamp  they  are  generally  remote  from  the  channel. 
With  the  exception  of  an  assemblage  of  short  bends  about  3  miles  above  Abe  Springs, 
known  as  "The  Seven  Points,"  and  a  few  other  isolated  instances,  the  course  of  the 
river  is  straight  or  with  easy  bends,  and,  except  at  the  shoals  referred  to,  there  is 
ample  depth  of  water,  generally,  from  bank  to  bank. 

Bat  little  rectification  of  its  alignment  will  therefore  be  neceasary  in  this  part  of 
the  river.     Wherever  the  channel  of  the  lake  is  contracted,  its  width  may  often  be 
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made  ample  by  the  removal  of  a  single  tree,  and  where  the  channel  is  most  intricate 
or  tortuous,  the  cypress  growth  is  usually  sparse,  and  disposed  in  singletrees  or  clumps 
in  such  a  manner  as  to  admit  of  all  desirable  rectification  at  a  small  cost. 

The  river  was  formerly  navigated  witb  barges  employed  to  transport  cotton  from 
Mariana  to  Apalachicola,  and  two  small  steamboat«,  the  Farley  and  Jackson,  were  for 
a  short  time  also  engaged  in  this  trade.  The  latter  was  100  feet  long  and  20  feet  beam, 
built  at  Pittsburgh.  The  barges  were  usually  from  16  to  18  feet  beam,  and  80  to  100 
feet  in  length. 

The  immediate  commerce  of  the  river  would  be  chiefly  obtained  from  Mariana  and 
its  vicinity,  and  consists  of  the  ordinary  products  of  the'  farm,  of  which  cotton  would 
be  the  principal  item.  The  culture  of  oranges  has  been  commenced  along  the  border!^ 
of  Dead  Lake  to  a  considerable  extent,  and  the  production  of  this  fruit  will  donbtless 
at  some  future  time  form  a  commerce  in  this  region  of  much  importance. 

It  is,  however,  my  impression  that  far  more  is  to  be  looked  for  in  the  development 
of  the  fertile  region  contiguous  to  the  upper  river,  which  would  be  largely  promoted 
by  such  an  improvement  of  the  river  as  would  afford  a  safe  and  cheap  means  of  trans- 
portation. 

At  present  the  cotton  and  other  produce  of  the  country  is  transported  in  wagons  t« 
the  Apalachicola  River,  an  average  distance  of  about  30  miles,  and  thence  to  Apala- 
«hicola  or  Columbus  by  steamboat. 

Upon  investigation,  I  find  that  the  area  of  cultivated  lands  that  would  be  affected 
by  an  improvement  of  the  river  is  about  200,000  acres,  with  a  present  population  of 
20,000^  situated  in  Jackson,  Washington,  and  Calhoun  counties,  Florida,  and  Geneva 
and  Henry  counties,  Alabama.  The  value  of  produce  and  supplies  that  would  seek 
transportation  by  the  river  is  estimated  to  be  as  follows : 

Talna 

10,000  bales  of  cotton $500,000 

Other  farm  products 200,000 

Timber  and  saw-logs '. 100, 000 

Return  freight 600,000 

1,400,000 

This  estimate,  it  is  thought  by  competent  opinion,  would  be  doubled  should  the 
former  production  of  agricultural  values  in  this  region  be  restored. 

The  following  is  an  estimate  of  the  cost  of  improving  the  river  from  Mariana  to 
the  Chipola  Cut-off,  so  as  to  render  it  navigable  throughout  the  year  for  boats  100 
feet  long  and  20  feet  beam,  and  2^  to  3  feet  draught.  I  should  deem  it  inexpedient 
to  make  any  expenditure  upon  either  of  the  several  channels  below  the  junction  of 
the  lake  with  the  cut-off,  as  the  cut-off,  which  is  entirely  free  from  obstructions,  gives 
easy  access  to  the  Apalachicola  River  within  a  distance  of  2^  miles,  while  the  work 
required  to  render  navigable  either  of  the  channels  connecting  with  the  river  below 
would  exceed  that  of  the  entire  river  from  Mariana  to  the  cut-off.  The  distance  fitim 
the  foot  of  the  lake  to  Apalachicola,  by  way  of  the  cut-off,  would  be  less  than  by  the 
Chipola  River,  while  it  would,  of  course,  be  the  channel  of  commuuication  to  all  points 
upon  the  Chattahoochee  and  Flint  rivers,  and  the  object  of  the  improvement  would 
therefore  be  fully  subserved,  so  far  as  present  re(|^uirements  of  trade  exist,  by  com- 
pleting it  to  this  point.  The  distance  from  Manana  to  the  foot  of  the  lake  by  the 
river  is  about  90  miles. 

ESTIMATE  OF  COST. 

12,000  cubic  yards  of  loose  rook,  at  50  cents •. $6,000 

1,000  cubic  yards  of  solid  rock,  at  $2 2,000 

750  linear  feet  wing-dam,  at  |2 1,500 

Removal  of  trees 5, 000 

Appliances,  engineering,  and  contingencies 6, 500 

Total 21.000 

Maps  of  the  river,  showing  the  location  and  extent  of  the  shoals  and  the  channel 
through  Dead  Lake,  and  also  of  the  lower  portion  of  the  river,  showing  its  relation 
to  the  Apalachicola  River,  and  index  map,  accompany  this  report. 
Very  respectfully,  your  obedient  servant, 

Hiram  Haikes, 
Assistant  Engineer. 
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K2I. 
EXAMINATION  OF  OCOLOCKONNEE  RIVER,  FLORIDA. 

United  States  Engineer  Office, 

Mobile^  Ala.y  August  26, 1881. 
General.:  I  have  the  honor  of  submitting  the  following  report  upon 
the  examination  of  the  Ocolockonnee  Eiver,  Florida,  authorized  by  act 
of  Congress  approved  June  14, 1880,  and  assigned  to  me  by  letter  dated 
June  17, 1880.    The  examination  was  carried  60  miles  up  the  river. 

There  was  found  water  sufficient  for  a  vessel  with  a  draught  of  about 
8  feet  across  the  bar  at  the  mouth  of  Ocolockonnee  Bay,  and  thence 
through  the  bay  into  the  river.  From  the  mouth  of  the  river  (48  miles 
up)  to  Smith's  Creek  there  is  water  enough  for  a  vessel  with  about  4 
feet  draught,  and  frOm  there  only  for  2  feet,  or  possibly  2  J  feet,  at  low- 
water. 

The  obstractions  to  navigation  are  logs,  snags,  and  overhanging  trees. 

The  cost  of  improvement  is  estimated  at  about  $20,000  for  the  60  miles. 

The  present  commerce  on  the  river  appears  to  be  confined  to  rafting 

logs,  and  is  small  in  extent,  but  no  approximation  as  to  the  exact  amount 

oonld  be  obtained. 

The  country  on  this  portion  of  the  river  is  very  poor,  but  the  counties 
bordering  the  upper  portion,  above  where  the  examination  was  carried 
—Leon  and  Gadsden — are  rich  and  productive. 

The  report  of  Mr.  Powhatan  Eobinson,  who  made  the  examination, 
is  for^^arded  herewith. 

Very  i-espectfuUy,  your  obedient  servant, 

A.  K  Dameell, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers,  IF.  8,  A. 


REPORT  OF  MR.  POWHATAN  ROBINSON,   ASSISTANT  ENGINEER. 

Mobile,  January  18,  1881. 
Major  :  In  pursuance  of  your  orders  of  October  22,  1880, 1  have  made  an  examina- 
tioQ  of  the  Ocolockonnee  River,  with  a  view  toward  its  improvement,  and  I  now  have 
tile  honor  to  submit  the  result  of  my  observations. 

A  vessel  can  carrv  about  6  feet  draught  across  the  bar  at  the  mouth  of  Ocolockonnee 
Bajj  thence  up  the  bay,  by  an  intricate  channel,  to  the  mouth  of  the  river,  and  thence, 
I  think,  for  30  miles  up  the  river,  to  a  place  which  I  shall  call  Old  River  Lake.  Up 
to  this  point  the  river  is  from  160  feet  to  500  feet  wide,  more  or  less,  perhaps.  I 
n>nghly  estimate  the  cost  of  improvement  for  navigation  up  to  this  point  at  |1,000. 
Bat  here  the  river  changes  its  cnaracter  entirely.  It  is  reduced  in  width  to  from  60 
leet  to  120  feet,  more  and  less.  It  seems  to  have  torn  its  way  through  swamps.  "  *  * 
The  channel  is  Ailed  with  loes,  trees,  and  snags,  and  much  obstructed  by  overhanging 
trees.  To  put  it  in  navigable  order  above  Old  River  Lake  would  cost,  I  should  say, 
for  20  miles,  at  $250  per  mile,  $5,000.  This  is  for  the  removal  of  snags,  logs,  and  trees. 
Above  this  the  cost  would  not  exceed,  I  think,  |1.50  per  mile.  The  country  is  poor 
heyond  expression — ^a  mere  bed  of  sand.  The  inhabitants  tell  me  they  barely  make  a 
living  from  year  to  year.  »  *  *  i  had  to  depend  mainly  on  my  own  observations 
for  information  concerning  the  river.  The  people  know  nothing  about  it ;  I  do  not 
think  they  use  it  at  all,  except  for  rafting,  and  I  believe  that  the  general  mode  of  raft- 
ing is  to  turn  a  little  raft  loose  somewhere,  and  then  cut  across  the  country  and  meet 
it  flomewhere  below.  The  river  is  more  persistently  crooked  than  any  stream  that  I 
have  ever  met  with.  I  mean  that  it  is  everlastingly  crooked  one  way  or  the  other. 
And  a  reach  of  1  mile  is  a  rare  sight.  The  local  formula  for  computing  distances  by 
water  is  "  3  miles  in  for  1  mile  out."  This  is  the  reason  that  they  always  travel  by 
Itnd. 
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At  8  miles  above  the  mouth,  I  passed  the  last  house  in  sight  of  the  river.  After  Uu.« 
I  saw  no  human  being  on  my  entire  trip  of  60  miles,  with  the  exception  of  a  sporadic 
party  of  negroes,  who  passed  mo  20  miles  above  the  mouth,  in  2  boats  l<Muled  witJi 
potatoes,  greens,  &c.     *     •     * 

An  occasional  bluff  finds  its  way  to  the  water's  edge,  and  intermediately  the  riv» 
at  high- water  spreads  out  over  extensive  swamps  interspersed  with  lake«  and  lagoons. 
I  should  have  mentione<l  that  I  think  a  boat  might  carry  4  feet  draught  ap  to  (MBith 
Creek,  48  miles  above  the  mouth.  Beyond  this  I  do  not  think  we  could  depend  apoi 
a  depth  of  more  than  from  2  feet  to  2^  feet  at  low-water. 

Leon  and  Gadsden  counties,  bordering  on  the  State  of  Georgia,  and  separated  frns 
each  other  by  the  river,  are  both  rich.  The  Jacksonville,  Pensacola  and  Mobile  Bail- 
road  passes  through  them,  east  and  west,  and  there  is  also  a  railroad  from  TallahaaaM 
to  Saiut  Mark's,  connecting  at  the  latter  place  with  the  Gulf.  These  commnDifiea  are 
thus  furnished  with  direct  and  rapid  communication  with  their  markets,  affording 
them  facilities  very  much  superior  to  anything  that  the  navigation  of  the  Ocolockoniiee 
River  could  offer. 

There  is  an  abundance  of  good  timber  on  the  river.  An  appropriation  of  $3,000 
would  be  sufficient,  in  mv  judgment,  to  clear  it  out  for  rafting  purposes  alone  from 
Old  River  Lake  to  McCalPs  Bridge,  a  distance  of  about  80  miles.  MeCalls  Bridge  i* 
on  the  old  public  road  between  Tallahassee,  Quincy,  and  so  on.  It  is  15  miles  by  land 
below  the  railroad. 

I  am,  major,  with  great  respect,  your  obedient  servant, 

Powhatan  Robixsox, 

Assistant  Enffineer. 

Maj.  A.  N.  Damrell, 

Captain  y  Corps  of  Engineers  j  U.S.A. 


K22. 

examination  of  holmes  creek,  florida. 

United  States  Engineer  Office, 

Mobile,  Al(u^  August  26, 1881. 
General:  I  have  the  honor  of  submitting  report  npon  the  examina- 
tion of  Holmes  Creek,  Florida,  provided  for  by  act  of  Congress  approved 
June  14, 1880,  and  assigned  to  me  by  letter  dated  June  17,  1880. 

The  examination  was  carried  from  its  junction  with  the  Cboctaw- 
hatchee  River  to  Vernon,  the  county  seat  of  Washington  County,  about 
35  miles. 

The  river  was  found  to  have  abundant  width  and  depth  for  such  boats, 
not  exceeding  100  feet  in  length,  avS  would  be  needed  to  transport  the 
produce  of  the  adjacent  country. 

The  obstructions  to  navigation  are  snags  and  overhanging  trees.  The 
estimated  cost  of  their  removal  is  $5,000. 

Five  steamers  have  been  engaged  in  the  trade  on  the  river.  Such  sta- 
tistics of  the  amount  of  commerce  as  could  be  obtained  are  appended. 
The  population  of  the  valley  is  about  3,000. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 

Captain  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  tf.S.A. 


REPORT  OF  MR.   HIRAM  HAIXES,   ASSISTANT  ENGINEER. 

Mobile,  Ala.,  December  22,  1880. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  examiDation  of 
Holmes  Creek,  Florida,  made  in  obedience  to  your  instrnctions. 

The  examination  extended  from  its  confluence  with  the  Choctawhatchee  River  to 
within  a  few  miles  of  Vernon,  the  county  seat  of  Washington  County,  about  35  mile^, 
and  for  that  distance  I  find  the  stream  to  possess  ample  capacity  of  volume  for  navi- 
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?:atioii  with  steamboats  and  barges  not  exceeding  100  feet  in  length.  Its  width  yaries 
irom  50  feet  to  300  feet,  and,  with  the  exception  of  a  single  locality,  at  the  month  of 
a  cut-off  from  the  Choctawhatchee  Kiver,  below  Boyntoirs  Lauding,  its  depth  at  low- 
Acator  exceeds  10  feet.  It  is  bounded  on  either  side,  almost  continuously,  by  an  over- 
flowed cypress  swamp,  with  an  occasional  bank  of  a  few  feet  in  height  reaching  its 
margin  and  serving  as  a  landing.  The  bed  of  the  creek  is  but  little  obstrncted  by 
snags,  the  current  being  slow  and  the  adjacent  timber  being  cypress,  springing  gen- 
erally firom  a  considerable  depth  under  water;  is  usually  erect  in  its  growth,  and 
presents  but  few  obstacles  in  the  form  of  inclining  trees.  The  principal  work  required 
to  admit  of  the  passage  of  boats  of  the  size  stated,  to  Vernon,  will  be  removing  over- 
hanging limbs,  occurring  at  narrow  parts  of  the  stream  and  in  the  short  bends. 

I  take  occasion  to  remark  here  that  in  tortuous  and  narrow  streams  it  is  far  more 
frequently  the  case  that  overhanging  limbs  in  the  bends  obstruct  the  channel  and 
embarrass  the  working  of  a  boat  around  a  point  than  when  such  obstacles  occur  on 
the  point  itself. 

For  this  work  I  have  estimated  that  $5,000  will  be  ample.  The  construction  of  a 
brush-dam  across  the  cut-off  referred  to  belongs  properly  to  the  Choctawhatchee 
River  work,  and  is,  therefore,  not  included  in  this  estimate. 

The  following  are  the  names  and  dimensions  of  steamboats  that  have  been  engaged 
in  the  commerce  of  this  river :  Bloomer,  stern-wheel,  100  feet  long ;  Magnolia,  pro- 
peller, 70  feet  long ;  Minta,  side-wheel,  73  feet  long ;  Ella  May,  propeller,  100  feet 
long;  Lulu  Burns,  propeller,  31  feet  long. 

The  improvement  of  Holmes  Creek  will  aid  materially  in  the  development  of  an  ex- 
tremely lertile  section  of  country,  known  as  Holme/S  Valley,  having  a  population  of 
about  3,000,  and  producing  largely  of  cotton  and  sirup. 
Very  respectfully,  your  obedient  servant, 

Hiram  Haines, 
AwUtant  Engineer. 

M^j.  A.  N.  Damrell, 

Captain^  Corps  of  EnyineerSy  U.  8.  A. 


STATEMENT  OF  THE  COMMERCE  OK  HOLMES  CREEK,  FLORIDA,  FOR  TEAR  ENDING  JUNE 
30,  1881,  AS  NEAR  AS  COULD  BE  ASCERTAINED  FROM  THE  MERCHANTS  OF  THAT 
LOCAUTY. 

Value. 

450  bales  cotton |22,500 

6.000  bushels  potatoes 3, 000 

400  barrels  sirup 4,800 

Timber • 2,000 

Miscellaneous  produce 5, 400 

Total 37,700 

This  statement  does  not  embrace  the  values  of  the  agricultural  products  of  the  whole 
region  of  the  country  contiguous  to  Holmes  Creek,  as  by  far  the  greater  part  of  it 
finds  transportation  to  market  by  other  means.  The  improvement  of  this  stream  as 
recommenaed  would  not  only  largelv  increase  its  commerce,  but  would  also  have  a 
tendency  to  promote  the  agricultural  development  of  this  the  most  fertile  region  of 
country  in  West  Florida. 


K  23. 

examination  of  east  bay  and  blackwateb  river,  florida. 

United  States  Engineer  Office, 

Mobile^  Ala.y  August  27, 1881. 

General:  I  have  the  honor  of  submitting  the  following  report  upon 
the  examination  of  East  Bay  and  Blackwater  Kiver,  Florida,  authorized 
by  act  of  Congress  appro  red  June  14, 1880,  and  assigned  to  me  by  letter 
dated  June  17, 1880. 

The  examination  was  carried  from  White's  Point,  9  miles  east  of  Pen- 
sacola,  to  a  point  on  the  river,  about  12  miles  above  Milton. 

The  principal  obstructions  to  the  navigation  of  the  bay  are  a  number 
of  hard  shoals  or  lumps  in  the  lower  part,  with  from  2  to  5  feet  water  on 
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them,  and  several  sand  ridges  in  tiie  npper  part,  between  Escribana  and 
Eobertson's  Point,  with  6  feet  at  low-water. 

The  only  obstraction  found  in  the  river  is  what  is  known  as  Hnnt^s 
Bar,  a  compact  sand-bar,  aboat  250  feet  wide,  with  6  feet  of  water,  ex- 
tending across  the  river  one-half  mile  below  Bagdad. 

The  improvement  requii'ed  is: 

1st.  The  reduction  of  one  of  the  lumps  known  as  the  "Beer  Garden.'* 

2d.  The  dredging  of  a  channel  throutrh  the  sand  ridges,  100  feet  wide, 
to  a  depth  of  9  feet  at  mean  low-water  (about  3  feet  of  dredging)  and 
2,500  feet  long. 

3d.  The  cutting  of  a  channel  of  like  width  and  depth  through  Honf  i^ 
Bar. 

4th.  Three  beacons,  one  to  be  lighted. 

The  estimated  cost  of  these  improvements,  not  including  the  beacons, 
which  come  under  the  Light-House  Establishment,  is  as  Ibllows: 

Dredging,  lump  A,  5,000  cubic  yards,  at  50  cents $2, 50Q 

Dredging  on  flats,  28.000  cubic  yards,  at  50  centu 14,000 

Dredging  on  Hunt's  Bar,  3,000  cubic  yards,  at  50  cents 1, 30l» 

18,000 
Engineering  and  contingencies 2,000 

20,OOC» 

The  approximate  estimate  of  the  amount  of  commerce  passing  yearly 
through  East  Bay  is : 

EXPORTS. 

Valw. 

Lumber,  30,000,000  feet,  B.  M $360,000 

Sawed  timber,  900,000  cubic  feet 106,000 

Hewed  timber,  400,000  cubic  feet 48,000 

Sash,  doors,  and  blinds 40,000 

Wool,  bides,  shingles,  and  country  produce 100,000 

656,000 

IMPORTS.  . 

Vftlne. 

Provisions,  machinery,  and  general  merchandise $600, 000 

Logs  from  Escambia 50,000 

0,000 
Exports -     6,000 

Total  value  exports  and  imports 1, 306, 000 

The  following  vessels  make  regular  passages  to  Milton  or  Bagdad : 

Valne. 

Neptune,  600  annual  passages 125,000 

Captain  Sam, 200  annual  passages 25,000 

Juno,  150  annual  passages 25, 000 

E.  £.  Simpson,  100  anuual  passages 25, 000 

Colonel  R.  Ingalls,  200  annual  passages 6, 000 

Toiler,  200  annual  passages 4, 000 

Steamers  Mary  Louisa,  Seminole,  Starlight,  Santa  Rosa,  Mary  Ida,  and 

Hercules,  plying  chiefly  in  the  lower  bay,  150  passages  each GO,  000 

Steamer  Fountain,  plying  between  Mobile  and  Milton,  150  passages 15, 000 

Schooners  AJax,  Martha,  L.  A.  Edwards,  Mary  E.  Rushing,  W.  A.  Watson, 

MaryEUen,  Sarah  Hale,  150  passages 50,000 

Vessels  for  repairs  at  the  docks  at  Bagdad,  varying  from  steamers  of  600  to 
700  tons,  and  sailing  vessels  from  50  to  300  tons,  and  in  value  from  $3,000 
to  $50,000,  averaging  100  annually,  with  a  mean  value  of  $10,000;  two 

lumber  Ughters,  $15,000 1,016,000 

Total  value  of  vessels 1,250,000 

Exports  and  imports 1,306,000 

2,55<;.000 
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The  town  of  Milton  has  a  population,  including  the  suburbs^  of  about 
2y500.  The  population  of  Bagdad,  including  those  dependent  upon  the 
nulls  of  that  place  for  maintenance,  reaches  about  $1,500.  These  two 
communities  have  been  built  up  and  are  supported  mainly  by  the  tim- 
ber and  lumber  business.    ' 

Pensacola  is  the  port  of  entry  for  East  Bay  and  Blackwater  River. 

The  report  of  Mr.  H.  Haines,  who  made  the  examination,  and  tracing 
of  map  illustrative  of  the  same,  is  herewith  forwarded. 
Very  respectfully,  your  obedient  servant, 

A.  K.  Dameell, 
Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.  HIRAM  HAINRS,  AflSlSTAlTr  ENGINEER. 

Milton,  Fla.,  November  30,  1880. 

Sir:  In  compliance  with  your  orders,  I  have  made  an  examination  of  East  Bay  and 
Blackwater  Elver,  Florida,  my  examination  extending  from  White's  Point,  9  miles 
east  of  Pensacola,  to  a  point  on  the  river  about  12  miles  above  Milton. 

In  order  to  make  the  examination  complete,  I  found  it  advisable  to  trace  the  shore 
lines  of  the  bay  and  river  fit>m  the  points  reached  by  the  coast-survey  chart  to  Mil- 
ton, which  is  virtually  the  head  of  navigation,  and  take  sonndiuffs  on  diagonals  across- 
the  channel  throughout  that  distance.  The  accompanying  field  map,  and  reduced 
copy  of  the  same,  which  I  have  prepared  dnrine  the  progress  of  the  examination,  in- 
dicate the  shore  lines  and  marginal  topography,  the  locality  and  contour  of  such 
ahoals  as  it  is  important  to  mark,  and  their  relation  to  the  present  and  proposed  lijies 
for  the  courses  of  vessels  navigating  the  bay. 

The  principal  obstructions  to  the  navigation  of  the  bay  and  river  consist  in  hard 
ahoals  or  lumps  dispersed  in  and  alon^  the  channel  of  the  lower  part  of  the  bay,  and 
a  number  of  narrow  sand  ridges  lying  interlaced  across  the  channel  of  the  mud  flats  be- 
tween Escribana  and  Eobertson's  Points.  There  are  from  2  to  5  feet  of  water  upon 
the  lumps,  and  6  feet  at  extreme  low- water  upon  the  ridges.  The  only  obstruction  re- 
qiiirinff  removal  in  Blackwater  Elver  appears  to  be  what  is  known  as  Hunt's  Bar. 
This  shoal  extends  obliquely  across  the  channel  of  the  river,  about  one-half  a  mile 
below  Bagdad.  It  consists  of  compact  sand,  forming  a  ridge  aboat  250  feet  wide,  with 
6  feet  of  water  upon  it  at  low-tide.  ^The  sabjoined  estimate  of  the  cost  of  work  re- 
quired to  remove  these  obstructions  shows  that  a  small  amount,  comparatively  to  the 
extent  of  the  commerce  to  be  benefited,  will  be  necessary. 

The  reduction  of  Inmp  marked  A,  locally  known  as  the  "Beer  Garden,"  will  relieve 
the  lower  bay  of  its  chief  obstruction.  At  present  it  is  not  only  seriously  in  the  way, 
bat  in  endeavoring  to  avoid  it  others  no  less  dangerous  are  liable  to  be  encountered. 
By  removing  an  average  of  about  2  feet  of  the  summit  of  this  lump  for  an  area  of  200 
by  300  feet,  the  entire  lower  part  of  the  bay  may  be  traversed,  as  shown  upon  the  map, 
by  a  direct  line  from  the  anchorage  south  of  \vhite's  Point  to  the  point  northwest  of 
£scTibana  Point,  marked  as  a  position  for  a  beacon  light. 

The  work  estimated  for  across  the  **  Flats''  consists  in  dredging  a  channel- way  100 
feet  wide  and  3  feet  deep  through  the  ridges  referred  to,  an  aggregate  length  of  2,500 
feet.  The  work  on  Hunt's  Bar  would  be  the  cutting  of  a  channel  of  like  width  and 
depth  across  it.  The  construction  of  any  dams  across  the  outlets  from  the  river  above 
this  bar,  for  the  purpose  of  directing  the  water  to  the  channel,  may,  I  think,  be  safely 
deferred,  though  some  such  work  may  ultimately  be  found  advisable. 

ESTIMATE  FOR  COST  OF  DREDGING. 

Liump  A,  5,000  cubic  yards,  at  25  cents $1,2.')0 

On  Flats,  28,000  cubic  yards,  at  25  cents 7,000 

Hunt's  Bar,  3,000  cubic  yards,  at  25  cents 750 

9,000 
engineering  and  contingencies 1,000 

10,000 
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The  followiDf;  is  a  statement  of  the  axnoant  of  timber  and  lumber  exjwrted  frrai 
Pensacola  during  the  commercial  year  ending  August  31,  1880 : 


Coantriea. 


Hewed  tiin- 
ber. 


Great  Britain 

Continent  of  Europe 

Africa,  Java,  and  Azores :., 

West  Indies  and  South  America. . 
Coastwise 


Cubic  feet 

3, 176«  651 

505,306 

3,060 

1,848 


Sawed  tim- 
ber. 


3,747,765 


Cfubief€sL 

3,389,745 

500,568 

179,056 


Lonibtf. 
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r  It  is  estimated  by  those  most  conversant  with  the  subject  that  at  least  three-fourths 
of  this  commerce  is  brought  down  the  Escambia  and  Blackwater  rivers. 
Very  respectfully,  your  obedient  servant, 

Hiram  HAimes, 
AsBXBtant  Engineer. 
Mij.  A.  N.  Damreix, 

Captain  of  EngineerSf  U,  S,  A, 


K  24. 

EXAMINATION   OF  TOMBIGBEE  RIVER,   MISSISSIPPI,  FROM   FULTON  TO 

WARREN'S  MILL. 

United  States  Engineer  Office, 

Mobile^  Ala.,  February  10,  1882. 

General  :  I  have  the  honor  of  submitting  the  following  report  of  an 
examination  of  the  Tombigbee  River,  from  Fulton  to  Warren's  Mill, 
provided  for  by  section  3  of  the  river  and  harbor  act  of  March  3, 1881, 
and  assigned  to  my  charge  by  department  letter,  dated  March  21, 188L 

The  Tombigbee  Biver  is  formed  by  the  junction  of  Brown's  Creek  and 
Mackey's  Creek,  25  miles  by  water  and  11  miles  by  direct  line  above 
Fulton.  Warren's  Mill  is  on  Mackey's  Creek,  6  miles  above  the  junction 
by  land  and  12  miles  by  water. 

The  improvement  of  Mackey's  Creek  for  steamboat  navigation  is  not 
practicable,  on  account  of  the  narrowness  of  the  stream  and  its  abrupt 
banks. 

The  Tombigbee  from  Fulton  to  the  junction  can  be  improved  by  cut- 
ting overhanging  trees,  and  removal  of  logs,  stumps,  and  snags,  for 
high-water  navigation,  so  as  to  be  as  good  as  that  portion  already  im- 
proved from  Columbus  to  Fulton,  at  a  cost  of  about  $11,000,  and  the 
work  can  l>e  done  in  one  ordinary  low-river  season. 

The  benefit  to  be  derived  would  be  the  saving  of  about  $2.50  per  bale 
on  freight  on  about  4,000  bales  of  cotton  annually,  and  corresponding 
reduction  on  return  supplies  of  at  least  80  per  cent,  on  value  of  the  cot- 
ton. The  cotton  and  return  supplies  are  now  hauled  over  bad  roads. 
20  and  35  miles,  to  and  from  the  Mobile  and  Ohio,  and  Memphis  ana 
Charleston  railroads  respectively. 

The  report  of  Mr.  H.  Harding,  by  whom  the  examination  was  made, 
is  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  K  Damrell, 

Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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REPORT  OF  MR.   HORACE   HARDING,  ASSISTANT  ENGINEER. 

Tuscaloosa,  Ala.,  November  4,  1881. 

Major:  I  have  the  honor  to  sabmit  the  following  report  of  an  examination  of  the 
TTombii^bee  River  from  Fulton  to  Warren's  Mill.     •  *  *  •  » 

The  improvement  of  the  Tombigbee  for  winter  navigation,  between  Fulton  and  Co- 
lombus,  Miss.,  which  has  been  in  progress  for  several  years,  is  now  nearly  completed, 
and  the  advantages  of  this  improvement,  already  sensibly  felt,  have,  I  presume, 
aroused  a  desire  for  its  extension  above  Fulton. 

During  the  past  winter  the  steamboat  Lillie  Lou  made  regular  trips  to  Fulton,  and 
the  river  being  now  open  to  that  point  an  improvement  carried  higher  up  would  be 
immediately  available. 

The  Tombigbee  is  formed  by  the  junction  of  Brown's  Creek  and  Mackey's  Creek,  25 
miles  by  water  and  11  miles  by  direct  line  above  Fulton.  Warren's  Mill  is  on  Mackey's 
Creek,  5  miles  from  the  junction  by  land  and  12  miles  by  water. 

Between  Warren's  MiU  and  the  junction  steamboat  navigation  is  impracticable. 

Mackey's  Creek  is  only  25  feet  wide  between  banks,  and,  owing  to  the  abrupt  bends 
in  the  creek,  not  all  of  this  would  be  available.  Navigation  for  small  flat-boats  and 
lumber  rafts  might  be  opened,  but  in  that  case  a  county  bridge  that  crosses  the  Tom- 
bigbee immediately  below  the  junction  would  have  to  be  raised,  and  I  do  not  think 
the  demand  for  this  improvement  is  sufficiently  general  to  induce  the  county  to  alter 
the  bridge.  In  fact,  Warren's  Mill,  a  combined  saw  and  gristmill,  is  not  now  in  oper- 
ation, and  I  was  informed  has  done  but  little  for  several  years. 

Between  Walker's  Bridge  at  the  junction,  and  Fulton,  the  river  is  naturally  as  well 
adapted  for  winter  navigation  as  it  is  below  Fulton.  It  maintains  its  low-water 
width  of  75  to  80  feet  up  to  Walker's  Bridge ;  is  as  luggish  stream,  free  from  rapids, 
ahoala,  or  artificial  obstructions  of  any  kind. 

High- water  ranges  from  20  feet  at  Fulton  to  14  feet  at  the  bridge  above  the  sum- 
mer stage,  and  usually  remains  not  less  than  4  feet  above  that  stage  for  six  months, 
«ay  from  the  middle  of  November  to  the  middle  of  May. 

Just  before  my  examination  was  made  a  rise  of  2  feet  had  occurred  at  Columbus, 
which  I  found  had  been  6  feet  at  Fulton. 

From  this  fact  it  may  be  inferred  that  whenever  a  steamboat  could  pass  Columbus 
there  would  be  ample  water  to  reach  the  jiinction. 

The  improvement  needed  is  simply  to  cut  the  leaning  and  overhanging  trees  on  the 
ban|cs,  and  t^ remove  from  the  stream  all  stumps  and  fallen  timber  that  show  above 
low- water.  Sycamore,  gum,  and  water-logged  timber  would  be  hauled  out  and  de- 
posited on  the  banks.  AH  such  as  is  buoyant  would  be  cut  up  where  it  lies  into  short 
lenirths  and  left  for  high-water  to  carry  away. 

Tne  estimated  cost  of  the  improvement  from  Fulton  to  the  junction  is  as  follows : 

Cutting  trees  and  removing  logs  and  drift,  25  miles,  at  |40<f |10, 000 

Outfit  and  quarter-boat  and  tools.--- 1,000 

Total 11,000 

The  work  can  be  done  in  one  ordinary  low-water  season. 

The  demand  for  this  improvement  arises  from  the  fact  that  the  cotton  which  would 
aeek  the  river,  if  made  navigable,  is  now  hauled  across  Walker'ci  Bridge  to  the  Mobile 
and  Ohio  Railroad,  a  distance  of  20  mile^,  or  to  the  Memphis  and  Charleston  Railroad, 
35  miles  from  Walker's  Bridge.  The  cost  of  hauling  by  wagons  to  the  nearest  railroad 
station,  the  roads  being  very  bad  in  winter,  is  $1.25  per  bale,  and  the  railroad  charges 
are  $3.75,  making  a  total  cost  of  $5  per  bale,  from  Walker's  Bridge  to  Mobile.  By  river 
the  cost  would  not  exceed  |2.50  per  bale,  a  reduction  of  50  per  cent. 

Captain  Walker,  who  lives  near  Walker's  Bridge,  and  to  whom  I  was  referred  as  the 
best  auUiority  for  business  statistics,  estimated  tnat  2,000  bales  cotton  would  seek 
ahipment  by  river  at  that  point,  and  fully  as  much  more  would  be  hauled  to  the  river, 
at  landings  between  Fulton  and  the  junction,  were  the  river  made  navigable  to  Wal- 
ker's Bridge.  On  this  estimate  there  would  be  an  annual  saving  of  $12,000  to  the  com- 
munity in  cotton  transportation,  and  as  there  would  also  be  a  saving  of  20  miles  in 
wagon  transportation  on  goods  brought  up  the  river,  as  compared  with  hauling  from 
railroad,  the  estimated  saving  may  be  considered  as  not  overestimated.  The  region 
to  be  benefited  by  the  proposed  improvement  is  at  present  greatly  inconvenienced  in 
winter  by  the  want  of  transportation  facilities.  Last  winter,  when  cold  and  wet 
weather  prevailed  to  an  unusual  extent,  it  was  often  impossible,  owing  to  the  state 
of  roads,  to  haul  a  loaded  wagon  to  or  from  the  railroad,  and  at  times  a  scarcity  of 
supplies  was  experienced. 

1V>  avoid  a  recurrence  of  such  troubles,  as  well  as  to  cheapen  the  cost  of  transporta- 
tion, the  improvement  of  the  river  from  Fulton  to  Walker's  Bridge  is  urgently  desired. 
Very  respectfolly, 

Horace  Habding, 

Maj.  A.  N.  Damrsll,  AtHstant  Enginear. 

Captain  of  Engineers,  U.  8,  A. 
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K25. 

EXAMINATION  OF  DOG  ISLAND  HARBOR  AND  CROOKED  RIVER,  FLORIDA. 

United  States  Engineer  Office, 

Mobile^  Ala.^  February  15,  1882. 
General  :  1  have  the  hoDor  of  submitting  herewith  a  report  of  the 
result  of  an  examination  of  Dog  Island  Harbor  and  Crooked  River, 
Florida,  provided  for  by  the  thii^d  section  of  the  river  and  harbor  act 
of  March  3,  1881. 

I.— DOO  ISLAND  HARBOR. 

This  harbor  is  already  as  good  a  one  as  is  needed,  having  a  least 
depth  of  15J  feet  on  the  bar,  at  mean  low-tide,  and  a  large,  deep,  and 
commodious  anchorage  inside. 

IL— CROOKED  RIVER. 

The  object  sought  here  is  to  deepen  the  channel  over  the  bar  at  the 
mouth  of  the  river  and  a  short  distance  up  the  river  to  13  feet,  so  as  to 
connect  the  deep  water  in  the  river  with  the  Dog  Island  Harbor.  There 
is  now  a  least  depth  of  4^  feet. 

The  commerce  to  be  benefited  by  this  improvement  is  the  lumber 
trade  of  the  town  of  Eio  Carabelle,  where  there  are  at  present  two 
large  saw-mills. 

The  settlement  is  a  new  one,  and  the  shipments  have  barely  com- 
menced. 

The  ])rospective  commerce  cannot  be  estimated  with  any  certainty, 
but'should  be  considerable,  as  the  supply  of  lumber  on  the  Oeolockonee 
and  New  rivers  is  very  great. 

The  improvement  can  be  accomplished  by  dredging,  and  wiU  cost 
about  $72,000. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wrioht, 

Chief  of  Engineers,  U.  8,  A. 


EXAMINATION  OF  HARBOR  OF  KEY  WEST,  FLORIDA. 

United  States  ENaiNEER  Office, 

MoMUj  Ala,,  February  16, 1882. 

General:  I  have  the  honor  of  submitting  the  following  report  of  the 
result  of  an  examination  of  harbor  of  Key  West,  Fla.,  provided  for  by 
the  third  section  of  the  river  and  harbor  act  of  March  3, 1881. 

The  improvement  desired  is  the  deepening  of  the  ^'northwest  chan- 
nel^ from  its  present  depth  of  11  feet  at  mean  low- water,  which  is  not 
sufficient  for  present  commercial  purposes,  to  17  feet. 

The  improvement  can  be  made  by  dredging,  and  would  probably  be 
reasonably  permanent.  The  cost  of  a  cut  300  feet  wide  at  top  and  17 
feet  deep  would  be  about  $140,000. 

A  careful  survey  of  the  channel  was  made  in  1868,  under  direction  of 
(Jol.  J.  H.  Simpson,Corps  of  Engineers,  United  States  Army,  whose  re- 
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:>ort  is  contained  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 

L868,  pages  517  to  525.  z::^:::^ 

The  principal  object  to  be  gained  by  the  improvement  is  in  the  great 
saving  in  distance  for  all  vessels  plying  between  Key  West  and  the 
[}ulf  ports. 

The  report  of  Mr.  T.  L.  Harrison,  by  whom  the  examination  was  made, 
Euid  a  map  showing  the  locality,  &c.,  ai*e  transmitted  herewith. 
Very  re8i)ectfully,  your  obedient  stfrvant, 

A.  N.  Damrell, 

Captain  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A. 


REPORT  OP  MR.  THOMAS  L.   HARRISON,  ASSISTANT  ENGINEER. 

Mobile,  January  15,  1862. 

Sir  :  I  have  the  honor  to  submit  my  report  upon  the  examination  of  the  harbor  and 
BOTthwest  passage  at  Key  West,  Fla. 

Under  your  order  of  December  6,  1881,  I  proceeded  to  Cedar  Keys,  Fla.,  by  sail, 
thence  by  steam  to  Key  West.  My  first  object  was  to  ascertain  what  the  leading  citi- 
seoa,  pilots,  and  merchants  desired  as  to  the  improyement  of  the  northwest  passage, 
and  ^at  the  necessities  of  commerce  required.  I  found  in  a  letter  addressed  to  Maior- 
Ctoneral  Hancock  by  the  collector  of  the  port,  Col.  F.  N.  Wicker  (a  copy  of  which  is 
herewith  appended),  that  the  great  importance  of  the  improvement  of  the  northwest 
passage  was  folly  set  forth  in  a  naval,  military,  and  commercial  point  of  view.  This 
same  necessity  is  fuUy  presented  by  General  Simpson,  in  his  report  to  the  Chief  of 
Engineers,     fide  Report  of  Chief  of  Engineers  for  18(58,  pages  517  to  528. 

I  secured  the  services  of  a  very  competent  pilot,  his  crew  and  sloop,  and  at  once  com- 
menced my  examination. 

Upon  comparison  with  the  survey  made  by  Lieutenant  Livermore  in  1868,  it  will  be 
Been  that  no  material  change  has  taken  place  in  the  channel  of  the  northwest  passage, 
except  at  the  bar,  where,  atmean  low-water,  there  are  now  but  11  feet,  showing  a  shoal- 
infi  across  the  bar  of  1  foot.  I  also  found  a  sand-bar  had  formed  between  the  bar  and 
ixmer  bnoys,  and  encroaching  the  east  side  of  the  channel,  so  much  so  that  the  Morgan 
Bteamahip  Line  found  it  necessary  to  have  a  danger  buov  placed  on  the  end  of  the  spit. 

This  formation  has  been  gradual,  is  of  hard  sand,  and  seems  to  have  had  its  origin 
Crom  an  old  wreck,  which  is  now  entirely  covered  with  sand  and  mud ;  if  any  remains, 
oould  be  easily  removed  b^  blasting.  The  nature  of  the  bottom  seems  to  be  of  com- 
l»act  sand  and  mud,  or  an  incrustation  of  sand,  with  a  substratum  of  rotten  coral  and 
■iheD,  which  could  be  readily  removed  by  dredging.  I  think  that  the  channel  thus 
opened  would  be  a  permanent  improvement. 

The  chart  herewith  submitted  will  show  the  proposed  line  of  excavation,  courses, 
baoys,  and  soundings  fh>m  the  outer  bar  into  the  harbor. 

Key  West  is  the  most  northwesterly  of  the  Pine  Islands,  known  as  the  Florida  Keys, 
60  miles  southwest  from  Cape  Sable,  same  distance  from  Tortugas,  and  100  miles  north- 
northeast  from  Havana.  It  is  about  6  miles  long  and  2  broad,  from  12  to  15  feet  above 
the  sea-level,  of  coral  formation,  and  sandy  soil. 

On  the  sonthwest  point  is  the  light-house,  67  feet  high,  one  on  Sand  Key,  11  miles 
•outh-sonthwest,  and  a  third  on  the  northwest  passage,  with  numerous  beacon-lights 
along  the  various  entrances. 

Key  West  is  the  capital  town  of  Monroe  County,  Florida. 

The  cnstom-house  is  located  at  Key  West.  Latitude  of  light-house,  24^  32'  north; 
longitade, 81^48' west.    Population,  1860,  2,832;  1870,  5,116;  1880  (last  census), 9,890. 

l%ere  are  manufactured  here  annually  about  50,000  bushels  of  salt,  and  the  sponge 
Irade  is  very  valuable,  now  estimated  at  |60,000  to  ^0,000  per  annum. 

The  chief  industry  is  in  the  manufacture  of  cigars  from  Cuba  tobacco,  and  domestic 
leaf  raised  from  Cuba  seed.  The  value  of  this  Targe  trade  is  fully  shown  in  the  sub- 
joined statement,  tabulated  from  the  custom-house  returns. 

Estimated  cost  for  dredging  northwest  passage  at  Key  West  to  17  feet  is  as  follows : 

Cut  5,000  feet  in  length. 

Cut  300  feet  wide. 

Average  depth  of  cut,  3J  feet — 180.555  cubic  yards,  at  75  cents,  $135,417. 
Very  respectfully,  your  obedient  servant, 

Thos.  L.  Harrison, 

AsHiatan  t  JCngineer, . 

Maj.  A.  N.  Damrrll. 

Captain  J  Corps  of  Engineers,  U,  8.  A, 
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STATISTICS  OF  THE  PORT  OF  KBT  WEST,  FLORID  A,  YEAR  ENDING  DECEMBER  31,  1881. 

Nnmber  of  licensed  cigar  factories 73 

Cuban  leaf-tobacco  consamed pounds..         490,756 

Domestic  tobacco  consumed pounds..        368,921 

Number  of  cigars  manufactured  fh)m  Cuba  tobacco t. 19, 600,  OOO 

Number  of  cigars  manufactured  from  domestic  tobacco 15, 5d4, 875 

Number  of  cigars  sold v 32,  806,300 

Duties  collected  on  Cuban  leaf-tobacco $174,439 

Internal  revenue  collected $196,849 

Leaf-tobacco  on  which  duties  were  paid pounds..         497,995 

Value  of  leaf-tobacco  on  which  duties  were  paid $364, 417 

Exports  to  foreign  countries $585, 605 

Nnmber  of  documented  vessels  owned  in  the  district 150 

Number  of  vessels  entered  from  foreign  ports 334 

Number  of  vessels  cleared  for  foreign  ports 343 

Number  of  vessels  entered  from  domestic  ports 134 

Number  of  vessels  cleared  for  domestic  ports 185 

F.  N.  Wicker, 

CoUedor. 
Custom-House,  Key  West,  Fla., 

Collector's  Office,  January  12,  1882. 


Custom- House,  Key  West,  Fla., 

Collectw'B  Office,  January  25,  1878. 
General  :  Respectfully  referring  to  the  subject  mentioned  in  yesterday's  con  vexMbtion 
relative  to  the  dredgiuff  out  of  the  '*  northwest  passage,"  an  important  entrance  t<o  the 
harbor  of  Key  West,  1  desire  in  brief  to  invite  your  attention  to  the  great  benefits 
that  would  be  derived  by  commerce  if  an  appropriation  could  be  procured  for  that 
purpose. 

Vessels  sailing  from  Boston,  New  York,  Philadelphia,  Baltimore,  Charleston,  or  Sa- 
vannah, and  destined  for  New  Orleans,  Mobile,  or  Pensacola,  or  vice  verea,  coald  save 
a  distance  of  nearly,  if  not  quite,  100  miles  by  passing  through  the  northwest  passage, 
provided  a  sufficient  depth  of  water  could  be  secured. 

At  present  vessels  drawiug  over  100  feet  are  compelled  to  make  a  detour  around 
Dry  Tortugas,  if  passing  between  the  points  named,  or  in  case  of  vessels  desiring  to 
touch  at  Kejr  West  while  en  route  to  or  from  the  ports  named,  they  are  obliged  to  re- 
trace a  portion  of  their  voyage  in  order  t>o  a  continuance  of  it. 

A  glance  at  the  map  of  this  coast  would  at  once  show  the  distance  that  coald  be 
saved  by  deepening  tne  channel  referred  to. 

Hoping  the  matter  may  receive  favorable  notice  in  any  report  you  may  make  after 
the  completion  of  yonr  visit  to  this  section  of  the  State, 
I  am,  general,  your  obedient  servant, 

F.  N.  Wicker, 
Collector  of  Customs,  Port  and  District  of  Key  ITest, 
Maj.  Gen.  W.  S.  Hancock,  U.  S.  A., 

Commanding  Military  Division  of  the  Atlantic. 


examination  op  crystal  riyeb,  florida. 

United  States  Engineer  Office, 

Mobile,  Ala,  February  16,  1882. 

General:  I  have  the  honor  of  submitting  the  following  report  of 
the  examination  of  Crystal  Elver,  Florida,  provided  for  by  the  third 
section  of  the  river  and  harbor  act  of  March  3,  1881. 

The  improvement  desired  is  the  dredging  of  the  channel  of  entranoe 
from  the  Gulf  into  the  river. 

The  river  is  broad  and  deep  inside,  but  only  10  miles  long.  The  shoaU 
at  the  mouth  are  extensive,  and  have  a  least  depth  along  the  channel 
of  entrance  of  about  4  feet.  To  deepen  the  channel  to  6  feet,  which 
would  probably  be  sufficient  for  the  commerce  of  the  place  for  the  pi^s- 
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ent,  would  cost  about  $115,000,  and  could  be  accomplished  by  dredging 
and  blasting. 

No  reliable  commercial  statistics  could  be  obtained,  but  information 
was  furnished  by  a  resident  of  the  county  that  the  yearly  shipments 
amounted  to  about  100  bales  of  cotton,  50  barrels  of  sugar,  50  barrels 
of  sirup,  and  fruit,  quantity  not  known. 

There  is  considerable  cedar  timber  of  fine  quality  sent  from  the  river 
to  Cedar  Keys,  and  there  is  also  found  a  large  supply  of  palmetto  of  ex- 
cellent quality,  which  makes  a  good  piling  for  some  constructions  in 
water,  where  the  teredo  prevents  the  use  of  the  more  common  wood. 

The  report  of  Mr.  P.  Eobinson,  by  whom  the  examination  was  made, 
is  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  K  Dambbll, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Weight, 
Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.   POWHATAN  R0BIK80K,   ASSISTANT  ENGINEER. 

Mobile,  Ala.,  September  30,  1881. 

Major:  I  have  the  honor  to  submit  the  following  report  of  Crystal  Bi\rer,  which  I 
^  made  by  your  orders. 

Crystal  River  is  a  fine  stream,  broad  and  deep,  but  only  10  miles  louff  from  its  month 
to  its  head,  where  it  is  fed  by  innumerable  springs.  It  lies  in  a  soutnward  direction 
alwQt  3t  miles  from  Cedar  Keys,  to  which  it  is  tributary  and  where  all  its  trade  is 
done.    There  is  a  settlement  at  its  head  which  takes  the  name  of  the  river. 

Ifonnd  no  one  there  who  could  inform  me  definitely  as  to  what  the  applicants  for 
an  appropriation  desired,  but  I  presume  it  is  the  improvement  of  their  channel  for 
light-draught  vessels.  The  present  channel  will  only  admit  vessels  of  4  feet  draught, 
and  is  very  difficult  to  navigate.  A  vessel  passing  out  to  sea  without  impediment 
from  the  mouth  of  the  river  would  take  a  course  west  by  south,  but  the  channel  fol- 
lows a  crooked  northwesterly  course  for  some  distance,  and  then  a  crooked  southwest- 
erly coarse  for  about  the  same  distance.  These  two  general  courses  may  be  considered 
as  forming  two  sides  of  a  triangle  of  which  the  west  by  south  course  forms  the  base. 
The  west  by  south  course  produced  will  now  follow  the  natural  channel.  I  base  my 
estimate  on  a  channel  6  feet  deep  by  100  feet  wide,  and  to  cross  this  first  bar  it  must 
be  1,500  feet  long.  This  will  give,  in  round  numbers,  say  20,000  cubic  yards,  all  rock, 
or  nearly  all.  The  west  by  south  course  from  the  mouth  of  the  river  follows  a  rather 
low  line  across  the  bar,  giving  about  1^  to  2  feet  depth  at  low-water.  For  the  second 
bar,  coarse  south  by  west  of  channel,  I  computed  that  an  excavation  would  be  required 
2  by  100  by  2,700  feet,  which  gives  20,000  cubic  yards  shell  and  sand. 

The  third  and  fourth  bars,  "Bull  Slough"  and  **  Bull  Head,"  are  openings  through 
MTTow  shell  reefs,  and  will  require  about  1,200  cubic  yards  of  excavation  to  bring 
them  to  the  standard  6  by  100  feet. 

The  last  bar,  "  Bull  Head,"  is  about  2^  miles  from  the  mouth  of  the  river. 

Crystal  River  is  an  excellent  harbor  in  rough  weather,  but  no  vessel  would  attempt 
to  enter  it  in  a  storm. 

APPBOXIltfATE  estimate  OF  COST  OF  A  CHANNEL  6  FEET  DEEP  BY  100  FEET  WIDE. 

20,(00 cubic  yards  of  rock,  at|5 $100,000 

20,000  cubic  yards  of  shell  and  sand,  at  50  cents 10,000 

l.aOOcubic  yards  of  shell,  at$l 1,200 

111,200 
Your  obedient  servant, 

Powhatan  Robinson, 

A88i8tant  Engineer, 
Miy.  A.  N.  Damrell, 

Captain,  Corps  of  Engineers^  U.  S,  A, 
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examination  of  la  grange  bayou  up  to  freeport,  fi^obeda 

United  States  Engineer  Office, 

Mobile,  Ala.,  October  26,  18Si. 

General  :  I  have  the  honor  of  submitting  the  following  report  upon 
the  examination  of  La  Grange  Bayou  up  to  Freeport,  Fla.,  provided 
for  by  act  of  Congress  of  March  3,  1881. 

The  bayou  extends  about  2  miles,  in  a  northeasterly  direction,  from 
thel^orth  side  and  near  the  head  of  Choctawhatchee  Bay.  Into  it  flows 
Cedar  Creek,  a  deep  stream,  from  90  to  160  feet  wide.  Freeport  is  situ- 
ated on  the  creek  about  IJ  miles  above  the  head  of  the  bayou. 

The  commerce  to  be  benefited  by  any  improvement  is  betweeo  Free- 
ort  and  Pensacola.  The  least  depth  on  this  route  outside  of  the  bay  on 
is  at  "The  Narrows,"  where  there  is  4^  feet  depth  of  water. 

The  improvement  desired  is  to  deepen  the  channel  through  the  bayou 
to  the  same  depth  as  at  present  exists  through  "  The  Karrows,"  to  save 
vessels  which  can  pass  the  latter  place  the  detention  often  of  several 
days  at  a  time  they  now  meet  with  during  the  prevalence  of  northerly 
winds,  which  lower  the  water  in  the  bayou. 

The  imprjovement  can  be  made  by  dredging,  and  would,  in  all  proba- 
bility, be  reasonably  permanent. 

The  cost  is  estimated  as  follows: 

Dredging  66,481  yards  material,  at  30  cents $19,944  Sa 

The  amount  of  commerce  to  be  benefited  by  the  improvement  at  pres^ 
ent  existing  is  about  as  follows  annually : 

EXPORTS. 

850  bales  cotton,  at  10  cent-s  per  pound S42, 50(1 

26,000  pounds  wool,  at30cent« 78,000 

1,000  head  cattle,  at  |12  per  head 12,000 

500  head  sheep,  at  $2  per  head 1,000 

650,000  feet  lumber,  board  measure,  at  $11  per  M 71, 500 

Miscellaneous 33,600 

238,600 

IMPORTS. 

Merchandise 178,000 

Total  exports  and  Imports 416, 600 

The  report  of  Mr.  H.  Haines,  by  whom  the  examination  was  made,  is 
inclosed  herewith,  and  a  map  illustrative  of  same  is  forwarded  by  the 
same  mail. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dameell, 

Captain  of  Engineers, 
Brig,  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.   HIRAM  HAINES,   ASSISTANT  ENGINEER. 

Mobile,  Ala.,  September  30, 1881. 

Sir  :  In  oompliance  with  the  instructions  contained  in  your  letter  of  June  18,  I  have 
made  an  examination  of  Bayou  La  Grange  from  its  entrance  to  Freeport,  Fla. 

This  bayou  is  situated  on  the  north  side  and  near  the  head  of  Choctawhatchee  Bay, 
the  bayou  proper  extending  about  2  miles  inland  in  a  northeasterly  direction.    Here 
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it  18  met  by  Cedar  Creek,  a  deep  stream  from  90  to  160  feet  wide,  apon  which  the  town 
of  Fieeport  is  situated,  1^  miles  above  the  head  of  the  bayou. 

The  snoals  of  that  part  of  Santa  Rosa  Sound  known  as  *'  The  Narrows  "  restrict  the 
draught  of  vessels  plying  in  Choctawhatchee  Bay  to  4i  feet.  A  depth  greater  than 
would  be  sufficient  to  afford  an  easy  passage  for  vessels  of  that  draught  to  Freeport 
"woald  therefore  be  superfluous. 

From  Freeport  to  the  head  of  the  bayou  there  is  always  ample  depth  of  water,  and 
during  ordinary  high-tides  there  is  also  sufficient  water  througn  the  bayou  to  the  bay. 
But  it  frequently  occurs  for  several  days  at  a  time  that  there  is  a  prevalence  of  winds 
firom  the  north  and  northeast,  which  greatly  diminish  the  tides  in  the  bayou,  driving 
the  water  out  and  entirely  preventing  vessels  of  even  less  draught  from  reaching  or 
leaving  Freeport. 

By  referring  to  the  accompanying  map  the  location  and  extent  of  the  shoal  water 
may  be  observed.  The  line  upon  which  the  soundings  are  placed  marks  the  channel 
through  the  "  flats''  and  is  the  line  of  the  deepest  water.  The  soundings  are  reduced 
to  mean  low-water.  The  material  of  which  the  bottom  is  composed  is  an  extremely 
soft  mud,  and  will  require  in  dredging  an  allowance  of  at  least  2  feet  for  backfilling. 

To  improve  the  channel  through  the  flats  of  the  bayou  to  admit  of  the  passage  of 
vessels  drawing  4-^  feet  during  low-tide  would  require  the  dredging  of  a  channel- way, 
allowing  2  feet  for  backfilling^,  of  100  feet  wide,  3|  feet  deep,  1,700  leet  long,  and  3  feet 
deep,  4,000  feet  long,  involving  a  cost  as  follows: 

66,481  cubic  yards  dredging,  at  30  cents |19, 944  30 

The  annual  travel  to  and  from  Freeport  is  ascertained  from  steamboat  register  to 
be  two  thousand  and  eighty  persons. 

Pensaoola  is  the  port  of  entry  for  Freeport. 
Very  respectfully,  your  obedient  servant, 

Hiram  Hainbs, 
Aaaistant  Engineer, 
Maj.  A.  N.  Damrell, 

Captain,  Corps  of  Engineers^  U,  S.  A. 


examination  of  manatee  biveb,  flobida. 

United  States  Enoineeb  Office, 

MoMle,  Ala.,  February  16, 1882. 

Genebal  :  I  have  the  honor  of  submitting  the  following  report  of* 
the  result  of  an  examination  of  Manatee  Eiver,  Florida,  provided  for  by 
the  third  section  of  the  river  and  harbor  act  of  March  3, 1881. 

The  improvement  desired  is  the  deepening  of  the  bar  at  the  mouth 
of  the  river  and  a  portion  of  the  channel  of  the  river,  so  as  to  give  a 
depth  of  13  feet  from  Tampa  Bay  up  the  river  to  Shaw's  and  McNeil's 
points. 

There  is  at  present  a  least  depth  of  8  feet  at  mean  low- water,  not  suffi- 
cient for  the  class  of  vessels  engaged  in  the  commerce  between  the  river 
and  outside  ports. 

The  improvement  can  be  accomplished  by  dredging,  at  an  estimated 
cost  of  $70,000. 

The  present  commerce  to  be  benefited  is  shown  by  the  following  statis- 
tics of  products  shipped  from  Manatee  Eiver  from  September  22, 1880, 
to  July  1, 1881 : 

12, 375  boxes  of  oranges,  at  |1.50 |18,562  50 

8,500  boxes  of  vegetables,  at  $1.50 12, 750  00 

11,000  barrels  sweet  potatoes,  at  8175 19, 250  00 

1.600  barrels  of  sugar,  at  ^25 40, 000  00 

1,200  barrels  ofsirup,  at  117 /  20,400  00 

550  bales  of  hides,  at  $50 27, 500  00 

138, 462  50 

There  are  also  shipped  annually,  about  6,000  bead  of  cattle. 
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A  steam  saw-mill  has  been  lately  erected  at  a  place  called  Palmetto), 
and  is  doing  an  active  business. 

The  possible  increase  in  the  commerce  cannot  be  estimated  with  any 
certainty. 

The  report  by  Mr.  P.  Robinson,  by  whom  the  examination  was  made, 
and  a  tracing  of  a  map  of  the  lower  portion  of  the  river  are  transmitted 
herewith. 

Very  respectfully,  your  obedient  servant, 

A.  K  Damrell, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  tf.  8.  A. 


REPORT  OF  MR.   POWHATAN  ROBINSOK,   ASSISTANT  ENGINRER. 

Mobile,  Ala.,  September  30,  1881. 

Major  :  I  have  the  honor  to  submit  to  you  the  foUowinff  report  of  an  examinatioD 
made  by  me  in  obedience  to  yonr  orders  of  '*  Manatee  River"  in  the  connty  of  Manatee, 
Florida. 

This  river  empties  into  Tampa  Bay  on  its  southern  shore,  and  near  its  month. 

The  viUage  of  Manatee,  strictly  so  called,  is  situated  on  the  southern  bank  of  the 
river  about  7  miles  above  its  mouth,  but  the  settlement  is  pretty  nearly  oontinnoos 
down  to  the  mouth,  and  may  be  considered  as  one,  though  bearing  several  names. 

The  citizens  of  Manatee  County  desire  the  assistance  of  the  general  government  that 
they  may  be  enabled  to  establish  direct  communication  with  their  principal  markets, 
to  wit,  New  Orleans,  Key  West,  Savannah,  and  New  York.  To  effect  this  object  their 
port  must  be  opened  to  sea-going  vessels. 

The  products  on  which  at  present  they  chiefly  depend  are  mostly  of  a  perishable 
character — fruits  and  vegetables.  Under  present  conditions  they  are  compelled  to 
ship  them  to  Cedar  Keys,  and  thence  reship  them  by  rail  or  sea  to  their  ultimate  des- 
tination. And  this  they  say  often  causes  vexatious  delays,  attended  with  a  consider- 
able loss  to  the  producer. 

The  river  at  ordinary  low-water  will  admit  a  vessel  of  8  feet  draught.  A  13-foot 
channel  is  needed,  and  it  is  argued  with  good  reason  that  this  would  give  a  very  great 
impetus  to  the  influx  of  population  and  the  increase  of  production. 

In  addition  to  the  special  interests  of  the  proprietors,  there  are  also  considerations 
of  a  general  character  which,  I  think,  are  worthy  of  attention. 

I  have  heard  it  asserted  by  sea-faring  men  and  others,  that  this  is  about  the  best 
harbor  on  the  Gulf  coast  of  Florida.  I  am  disposed  to  believe  it,  though  my  personal 
observation  is  very  limited.  It  is  certainly  a  very  excellent  one,  and  very  capacious. 
It  would  seem  to  be  ^ood  policy  to  provide  a  safe  refuge  for  vessels  caught  out  in  the 
heavy  storms  for  which  this  coast  is  noted,  and  there  is  certainly  no  other  place  for  a 
long  distance  north  or  south  which  can  compare  with  it  as  a  harbor. 

£s  we  enter  the  river,  the  north  channel,  which  appears  to  be  the  one  in  general  use 
at  nresent,  hugs  closely  to  the  shoal  extending  seaward  firom  "Snead's  Point,"  which 
is  tne  extreme  point  of  the  northern  bank.  Passing  the  point  and  still  holding  close 
to  the  shore,  we  next  pass  red  buoy  "No.  2,"  and  then  turn  the  easternmost  point  of  the 
shoal  lying  between  the  north  and  south  channels.  Thence,  a  course  about  southeast 
by  south  will  bring  us  opposite  the  east  end  of  a  second  shoal  lying  north  of  "  Shaw's 
Point "  on  the  south  bank  of  ri  ver  at  its  mouth.  A  short  turn  to  the  right  wiU  now  take 
us  under  the  lee  of  Shaw's  Point,  while  a  slight  bend  to  the  ^fi  will  take  us  past 
"Bishop's  Point"  to  McNeiPs  Point,  by  which  the  harbor  will  be  much  improved  and 
enlarged. 

McNeiPs  Point  is  a  little  over  2  miles  from  Snead's  Point  by  the  channel.  The  estab- 
lishment of  a  safe  port  and  harbor  is  now  fully  accomplished.  Passing  up  the  river 
and  through  the  fine  harbor  on  the  east  of  McNeil's  Point,  the  work  beyond  assumes 
a  different  character,  becoming  much  heavier  as  the  shoals  advance  farther  outward 
from  the  shore  and  the  channel  becomes  narrower.  The  disposition  of  the  material, 
too,  will  be- expensive,  as  I  think  it  will  aU  have  to  be  moved  out-side  of  the  mouth  of 
the  river.  Harlee's  warehouse  stands  on  a  pile  far  out  from  shore,  and  about  three- 
fourths  of  a  mile  below  Manatee.  Between  them  a  broad  bar  extends  entirely  acroes 
the  river,  allowing  only  5  feet  draught  to  vessels  at  low- water.  It  is  situated  neaSr  the 
end  of  a  bight  or  cul-de-stiOy  and  is  the  present  head  of  navigation  for  the  Tampa  line 
of  steamships. 
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The  work  might  be  limited  to  Shaw's  Point,  which  is  the  present  point  of  shipment 
for  cattle,  bat  if  it  be  extended  to  McNeil's  Point,  the  extreme  distance  of  haul  will 
not  exceed  3  miles,  and  outside  of  the  mouth  there  is  good  dumping  ^und  everywhere. 
CoDsidering  only  the  direction  of  the  heaviest  gales,  I  would  have  tnonght  it  best  to 
damp  to  northeast  of  the  channel  buoy,  but  the  shape  of  the  shoals  seems  to  indicate 
ft  tendency  of  the  material  to  drift  sonthwestwardly.  I  obtained  no  information,  as 
to  the  carirent^. 

APPROXIMATB  ESTIMATE  FOR  A  13-FOOT  CHANNEL  ACBOSB  THE  BAR. 

To  Shaw's  Point  alone : 
187,730  cubic  yards,  at  30  cents |56, 319 

To  Shaw's  Point  and  McNeil's  Point: 
221,730  cubic  yards,  at  30  cents 66,519 

To  McNeil's  Point  alone : 
)  cnbio  yards,  at  30  cents 60, 678 


The  head  of  all  navigation  is  about  15  miles  above  the  month  of  the  river.  Light- 
dnnght  boats  can  ply  from  thence  to  the  port,  and  the  roads  from  the  interior  to 
MeNeiFs  and  Shaw's  points  are  as  good  as  the  heavy,  sandy  soil  of  this  country  will 
allow. 

I  am,  mf^or,  with  great  respect,  your  obedient  servant, 

Powhatan  Robinson, 

AsHsiani  Engineer, 
Miy.  A.  N.  Damrbll. 

Captain f  Corps  oj  Engineers^  U,  8.  A, 


Ka6. 

EXAMINATION  OF  THE  OUTLET  OF  HARBOR  OF  SHIP  ISLAND. 

United  States  Engineer  Office, 

Mobile^  Ala.,  October  26,  1881. 
General  :  I  have  the  honor  of  submitting  the  following  report  upon 
the  examination  of  the  "outlet  of  harbor  of  Ship  Island,"  provided  for 
by  act  of  Congress  of  March  3, 1881. 

There  was  found  a  good  channel  at  this  locality,  with  a  least  depth 
of  23  feet  at  mean  low-water  and  no  obstruction  that  cannot  be  easily 
avoided. 

No  improvement  seems  to  be  needed,  nor  could  any  one  be  found  who 
advocated  any. 

The  outlet  is  used  by  the  vessels  of  heavier  draught  loading  with  tim- 
ber from  the  various  mills  along  Mississippi  Sound,  particularly  those 
at  East  Pascagoula,  and  seems  to  be  good  enough  for  the  purpose. 
The  anchorage  inside  has  from  24  to  30  feet. 

A  copy  of  report  of  Mr.  T.  L.  Harrison,  by  whom  the  examination  was 
made,  is  herewith  inclosed. 
Bespectfully  submitted. 

A.  K  Damrell, 
Captain  of  Engineers. 
Brig.  Gen.  H.  6.  Wright, 
Chief  of  Engineers,  U.  8,  A. 


REPORT  OF  MR.  THOMAS  L.  HARRISON,  ASSISTANT  ENGINEER. 

Ship  iBland  light-house  is  sitaated  in  latitude  30^  12^  54"  north,  longitude  88°  57' 
5&6'^  west,  distant  from  Bilozi  about  12^  miles,  and  25  miles  from  Pascaeoula  River 
ligbt-house.    At  the  west  end  of  the  island  is  the  pass,  the  outlet  to  sea  from  Missis- 
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^Ippi  Sound  for  vessels  which  are  loaded  generally  with  square  timber  from  the  Pa 
goula  Mills,  drawing  over  18  feet. 

After  a  careful  examination  of  the  various  channels  I  find  nothing  less  than  from  23 
to  24  feet  over  the  bar,  with  4  to  5  fathoms  inside  at  mean  low-water.  There  are  no 
obstructions  in  the  channel  (main)  which  cannot  be  easily  avoided. 

I  do  not  think  that  any  ordinary  dredge  could  work  on  the  bar,  as  it  is  generally 
rouffh,  and  there  is  no  refuge  in  case  of  storms,  which  are  frequent  here. 

After  consultation  with  the  pilots  and  several  prominent  citizens  of  Biloxi,  I  do  not 
think  there  is  anything  at  this  pass,  at  present,  requiring  improvement.  They  all 
seem  satisfied  with  the  present  status  of  the  pass,  and  respectfully  suggest  that  in  caae 
of  an  appropriation  that  the  amount  be  expended  on  the  improvement  proposed  on 
Biloxi  Bar  and  Harbor. 

I  found  that  the  soundings  did  not  differ  materially  from  those  on  United  States 
Coast  Survey  charts  except  in  the  main  channel,  which  has,  I  think,  deepened. 

Vessels  arriving  here  report  to  and  clear  from  the  deputy  collector's  office  at  East 
Pascagoula. 

Should  the  Horn  Island  improvement  be  made,  vessels  drawing  over  18  feet  and  less 
than  22  feet  could  load  thftre. 

The  Ship  Island  Pass  is  in  the  Shieldsboro'  collection  district. 

Rise  and  fall  of  tide  18  to  24  inches,  according  to  wind.  Nearest  light-house  is  on 
the  island,  near  Fort  Massachusetts. 

Respectfully  submitted. 

Thos.  L.  Harrison, 

Assistant  Engineer. 


Kay. 

EXAMINATION  OF  HARBOR  AT  BILOXI,  MISSISSIPPI. 

United  States  Engineer  Office, 

Mobile^  Ala.y  February  16, 1882. 

General  :  I  have  the  honor  of  submitting  the  following  report  kA 
the  result  of  an  examination  of  harbor  at  Biloxi,  Mississippi,  provided 
for  by  the  3d  section  of  the  river  and  harbor  act  of  March  3,  1881. 

The  improvement  desired  is  the  deepening  of  the  channel  from  Mis- 
fiiissippi  Sound  to  the  wharves  at  Biloxi  from  4^  feet,  the  least  depth  at 
present,  to  8  feet,  at  mean  low- water. 

The  improvement  can  be  accomplished  by  dredging,  and  a  channel 
150  feet  wide  and  8  feet  deep  at  mean  low- water  obtained,  for  about 
t55,000. 

The  present  annual  commerce  of  Biloxi  is  approximately  estimated  as 
follows : 

!^2, 000  barrels  of  charcoal,  at  22  cents 164,240 

4,800  cords  of  wood,  at  $1.33 6,000 

7,:i00,000  feet  of  lumber,  at  $12 87,6(» 

Wool  and  hides 25,000 

Poultry 10,000 

Oranges 2, 5O0 

Oysters,  bulk  and  shell 25,  GOO 

Canning  factory 35,  OOO 

Total  exports 255,349 

Imports,  general  merchandise  250,  OOO 

Total  exports  and  imports 505, 34* 

Another  improvement  suggested  is  the  deepening  of  the  channel  from 
Biloxi  into  Biloxi  Bay  from  4  feet,  present  depth,  to  8  feet. 

This  can  also  be  accomplished  by  dredging,  at  an  estimated  CQst  of 
about  $35,000. 

I  do  not  believe,  however,  that  a  dredged  cut  would  be  reasouablr 
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]  permanent,  and  the  improvement  coald  not  be  obtained  by  any  other 
means  at  a  cost  commensurate  with  its  importance. 

The  report  of  Mr.  T.  L.  Harrison,  by  whom  the  examination  was  made, 
together  with  a  tracing  of  a  map  of  the  locality,  is  transmitted  herewith. 
Very  respectf ally,  your  obedient  servant, 

A.  N.  Dameell,    • 
Captain  of  Engineers, 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  En^neers^  U.  8.  A. 


report  of  mr.  thomas  l.  harrison,  assistant  engineer. 

United  States  Engineer  Office, 

MobiUy  Ala.,  September  15,  1881. 

Sir:    •  •  #        .  #  #  •  • 

Biloxi  is  a  flourishing  town  sitnated  on  the  Mississippi  Sound ;  latitude  of  light-house 
:iii^  23'  45"  north,  longitude  88^  54'  04"  west.  It  has  a  resident  population  of  from 
:2,500  to  3,000,  and  summer  visitors  from  5,000  to  7,000,  according  to  the  health  of  the 
city  of  New  Orleans  and  interior.  Many  New  Orleans  families  reside  here  during  the 
winter. 

The  commerce  of  the  place  (coupled  with  the  wants  of  this  large  population)  justifies 
a  fnll  appropriation  for  a  much-needed  improvement,  viz,  dredging  a  channel  100  feet 
wide  through  the  har  south  of  the  light-house  to  the  8-foot  curve.  This,  as  projected 
on  the  chart,  I  think  will  he  a  permanent  improvement,  as  it  is  in  line  of  the  deepest 
water  and  with  the  natural  flow  of  the  course  of  the  current. 

I  staked  out  this  new  channel,  and  it  is  now  used  by  the  revenue  cutter  aud  steamer 
Heroine,  there  being  from  3  to  5  inches  more  water  in  it  than  can  be  found  elsewhere 
on  the  bar.  I  was  informed  that  frequently  during  the  winter  months  the  steamer  has 
beeD  obliged  to  discharge  her  passengers  and  freight  from  outside  the  bar,  in  small 
boats.  The  commerce  of  Biloxi  is  considerable,  amounting  in  receipts  (of  provisions, 
dr>'  ^oods,  &c.)  and  shipments  of  i>roduce  (such  as  fish,  oysters,  lumber,  charcoal, 
wood,  &c.)  to  more  than  $500,000.  The  shipments  of  fish,  oysters,  aud  crabs  alone  last 
year  amounted  to  some  $65,000  to  $70,000.  A  large  fish,  oyster,  and  fruit  canning  fac- 
tory has  recently  been  erected  on  the  Back  Bay  of  Biloxi,  which  is  one  of  the  many 
enterprises  in  contemplation. 

The  dredging  as  proposed  will  be  easy  work ;  bottom  of  soft  material  ( mud  aud  sand) , 
with  here  and  there  a  lidge  of  hard  sand. 

»»#*•#*♦ 

Damping  ground  to  westward,  6  to  6i  feet,  three-fourths  mile  distant. 
Rise  andiail  of  tide  20  inches  to  24  inches  (according  to  wind),  the  highest  observed 
was  2.7  feet  (above  low-water). 

estimate  for  DREDGING  THROUGH  BILOXI  BAR. 

Feet. 

Length  of  canal 8,000 

Breadth  of  canal 150 

Depth  to  dig,  say 4 

(This  allows  1  foot  for  back  filling.) 
Cost  per  cubic  yard,  25  cents. 
Excavation  177',700  cubic  yards,  at  25  cents $44, 425 

Biloxi  is  in  the  Shieldsboro'  collection  district ;  nearest  light-house  at  Biloxi  Bar. 

The  channel  from  near  the  light-house  east,  in  front  of  Biloxi,  is  about  600  yards 
wide,  and  has  suflicient  depth  for  all  vessels  that  can  come  iu  over  the  bar  drawing 8^ 
feet,  with  breadth  of  350  to  400  yards. 

The  only  improvement  necessary  here  would  be  the  establishment  of  a  wharf  line, 
or  front,  as  each  year  encroacbmeuts  are  made  upon  the  channel  by  extending  longer 
wharves;  ♦  •  *  this  abuse  should  be  corrected,  aud  as  it  is  in  the  province  of  the 
municipal  authorities  to  act  in  the  matter,  I  think  they  will  do  so. 

Deer  Island  Flats  are  situated  off  Points  Caddie  and  Red  Bluft'  (as  indicated  on  the 
charts),  east  from  Biloxi  and  distant  about  1^  miles.  The  fiats  are  of  soft  mud  and  are 
formed,  I  think,  by  the  confineuce  of  the  waters  of  "  Back  Bay  ^'  of  Biloxi  and  the  flood- 
tide,  which  flows  out  easterly  through  Deer  Island  Pass.     The  waters  of  the  Back  Bay 
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sweep  down  loaded  with  alluvial  material,  which  is  precipitated  and  deposited  at  the 
points  mentioned,  where  they  encounter  the  swift  tidal  currents  setting  east. 

I  do  not  think  a  cut  through  these  flats  is  now  necessary,  as  all  the  vessels  plyinf 
in  Back  Bay  and  its  tributaries  are  of  shallow  draught.  However,  I  made  a  carefiu 
survey  of  them,  and  beg  to  submit  the  following  estimate : 

Feet. 

Length  of  canal 5, 000 

Width  of  canal 150 

Depth  to  excavate 4 

(This  includes  1  foot  for  back  filling. ) 
Excavation  112,000  cubic  yards,  at  25  cents $28, 000 

Respectfully  submitted. 

Thos.  L.  Harrison, 

Assistant  En{fin€er, 
M%j.  A.  N.  Damrell, 

Captain  of  Engineers,  U»  S,  A. 


Ka8. 

EXAMINATION  OF  HARBOR  AT  PASCAGOULA,  MISSISSIPPI. 

General:  I  have  thelionor  of  submitting  the  following  rex>^rt  upon 
the  examipation  of '^harbor  at  Pascagoala,  Mississippi." 

This  harbor  was  found  to  be  good  enough,  but  the  object  desired 
seems  to  be  to  so  improve  the  pass  (Horn  Island)  from  the  harbor  in 
Mississippi  Sound  to  the  Gulf  of  Mexico,  that  vessels  of  heavier  draught 
can  make  use  of  it  than  at  present. 

There  is  a  depth  of  22  feet  in  the  harbor,  and  a  least  depth  of  16^  feet 
at  mean  low-water  in  the  pass. 

If  this  pass  is  deepened  to  a  least  depth  of  21  feet  at  mean  low- water 
it  will  enable  the  greater  part  of  the  vessels  which  now  are  obliged  to 
load  at  Ship  Island  to  load  at  Horn  Island,  within  9  miles  of  their  prin- 
cipal market,  thereby  avoiding  a  long,  expensive,  and  dangerous  tow- 
age of  25  miles,  and  giving  a  much  better  harbor  for  the  purpose,  as  in 
the  event  of  a  boom  of  timber  getting  adrift  in  this  locality,  as  frequently 
happens,  it  goes  ashore  on  Horn  Island  and  is  recovered,  whereas  at 
Ship  Island  a  great  deal  goes  to  sea  and  is  lost. 

The  improvement  can  be  made  by  dredging  and  probably  would  be 
reasonably  permanent,  as  the  pass  appears  to  be  slowly  deepening  from 
year  to  year,  from  natural  causes. 

The  estimated  cost  of  the  work  would  be  as  follows  for  a  channel  21 
feet  deep  and  100  feet  wide  (which  in  my  opinion  should  be  afterwards 
widened  to  200  feet) : 

Excavation  of  86,000  cubic  yards,  at  50  cents $43,000 

The  commerce  to  be  benefited  was  last   year,  from  custom-house  returns, 

46,247,000  feet  lumber,  at  $15 693,705 

Coastwise,  estimated,  10,000,000  feet  lumber,  at  $7 70, 000 

Total 763,705 

And  for  the  preceding  year,  from  custom-house  returns,  22,8iJ2,000  feet  lumber, 

at  $13 296,816 

Coastwise,  estimated,  5,000,000  feet  lumber,  at  $6 30,  OOO 

Total 326.816 

Other  enterprises  in  this  locality,  at  Scranton,  East  Pascagoula,  aud 
Moss  Point,  have  greatly  increased  in  number  and  capacity. 
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An  oyster,  fish,  frait,  and  vegetable  canning  factory  has  been  estab- 
lished at  Scranton,  a  glass  factory  at  Moss  Point. 

Large  works  for  creosoting  piles,  lumber,  &c.,  are  located  at  West 
Pascagoula,  and  thirteen  large  saw  and  planing  mills  at  Moss  Point, 
and  other  large  saw-mills  at  West  Pascagoula. 

The  report  of  Mr.  T.  L.  Harrison,  by  whom  the  examination  was  made, 
is  inclosed  herewith,  and  also  a  tracing  of  a  map  illustrative. 

A.  N.  Damrell, 
Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wrioht, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.  THOMAS  L.   HARRISON,   ASSISTANT  BNGINERR. 

Horn  Island  is  situated  9  miles  from  the  mouth  of  Pascagoula  River,  bearing  from 
the  Pascagoula  River  light-house,  by  compass,  south  by  east  three-fourths  east ;  lati- 
tude of  light-house,  30©  13'  46'  north;  lonjptude,  88°  SC  56"  west. 

It  forms  an  elongated  crescent,  and  this  pass  (which  is  between  the  east  end  of 
Horn  Island  and  west  end  of  Petit  Bois  Island)  is  the  outlet  to  sea  for  all  vessels 
iFhich  come  to  Pascagoula  to  load.  The  north  side  of  Horn  Island  affords  a  ''snug" 
harbor  for  shipping,  with  good  holding -ground  in  l^  fathoms  water ;  consequently  a 
very  safe  place  for  loading  lumber,  timber,  &>c. 

The  chief  desire  of  the  mill  men  and  timber  merchants  is  to  obtain  21  to  22  feet  through 
this  pass  at  mean  low-water,  thus  enabling  vessels  drawing  more  than  17  to  18  feet  to 
come  io  and  load,  and  saving  the  cost  of  a  long,  expensive,  and  dangerous  tow  to  Ship 
Island,  where  vessels  drawing  more  than  17  to  18  feet  are  now  obliged  to  load. 

The  distance  from  Pascagoula  River  light-house  to  Ship  Island,  by  compass  course, 
is  about  25  miles. 

la  the  event  of  a  boom  of  timber  getting  adrift  at  Horn  Island  it  floats  on  the  North 
Beach,  and  is  readily  recovered. 

The  commerce  of  the  port  is  increasing  every  year  and  now  justifies  a  speedy  im- 
provement of  Horn  Island  Pass  and  the  upper  river  (the  appropriation  now  being  ap- 
plied to  the  improvement  of  the  mouth  of  the  river,  being  ample  to  perfect  that  work). 

A  short  dumping  ground  (say  one-half  mile  distant  from  the  line  of  dredging)  can 
lie  obtained.  Sou  digging  through  the  Horn  Island  Pass,  of  blue  mud  and  sand, 
mixed;  on  the  outer  bar,  about  60  to  100  feet  wide,  hard  sand. 

Ri»e  and  fall  of  tide  from  20  inches  to  24  inches,  according  to  the  wind. 

In  ease  of  bad  weather  the  dredge-boat  and  outfit  could  safely,  by  a  short  tow,  have 
4  safe  anchorage  on  the  north  side  of  Horn  Island. 

A  petition  from  private  parties  has  been  made  to  erect  a  ballast  crib,  to  the  west- 
ward of  the  present  anchorage,  on  the  north  side  of  Horn  Island. 

This  would  be  a  great  improvement  on  the  present  system  of  discharging  ballast, 
and  every  facility  should  be  granted  these  parties  for  erecting  such  a  work,  as  doubt- 
leas  many  tons  of  ballast  are  thrown  overboard  in  the  sound,  and  to  the  detriment  of 
navigation.    Penalties  and  fines  would  be  imposed  if  the  offenders  could  be  detected. 

ESTIMATE  FOR  DRRDOINQ  AT  HORN  ISLAND  PASS. 

Length  6,200  feet;  width  100  feet;  depth,  including  1  foot  for  back  filling,  3|  feet. 
£xcaration,  86,000  cubic  yards,  at  50  cents |43,000 

Horn  Island  Pass  is  in  the  Shieldsborough  collection  district,  but  all  vessels  load- 
ing at  this  pass  or  at  Ship  Island  report  and  clear  from  the  custom-house  at  East  Pas- 
«agoala.    Pascagoula  has  a  deputy  collector ;  nearest  light-house  is  on  east  en^  of  Horn 

The  annexed  chart  will  show  the  proposed  line  of  dredging,  which  is  in  line  of  best 
▼Ater  and  natural  flow  of  current  and  covers  the  courses  foDo wed  by  all  the  Horn  Island 
pilots. 
Respectfully  submitted. 

Your  obedient  servant, 

Thos.  L.  Harrison, 

Aasietant  Engineer, 
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K29, 
EXAMINATION  OF  OLD  TOWN  CREEK,  MISSISSIPPI. 

United  States  Engineer  Office, 

Mobile^  Ala.,  February  11, 1882. 

General  :  I  have  the  honor  of  submittiDg  the  following  report  of  an 
examination  of  Old  Town  Creek,  provided  for  by  the  third  section  of  the 
river  and  harbor  act  of  March  3,  1881,  and  assigned  to  my  charge  by 
department  letter,  dated  May  2,  1881. 

The  creek  cannot  be  improved  for  low-water  navigation. 

For  high-water  navigation,  from  about  December  1  to  May  1,  it  can 
be  put  in  good  boating  condition  irom  its  mouth  up  to  City  Point,  4 
miles  from  Verona,  on  the  Mobile  and  Ohio  Eailroad,  a  distance  of  about 
30  miles  by  the  creek  and  12  miles  by  land,  by  the  removal  of  over- 
hanging and  fallen  trees  and  drift  accumulated,  at  an  estimated  cost  of 
about  $10,000  and  in  one  good,  working  season. 

The  immediate  benett  to  be  derived  would  be  a  saving  in  freight  of 
about  $1.50  each  on  about  34,000  bales  of  cotton,  annually,  which  is  now 
transported  by  rail,  and  a  correspwonding  reduction  in  freight  on  return 
supplies  of  probably  80  per  cent,  in  value  of  the  cotton. 

The  creek  was  navigated  during  the  high- water  Hoason,  prior  to  the 
construction  of  the  Mobile  and  Ohio  Eailroad,  by  steamers  as  high  up 
as  Comargo,  16  miles  from  the  mouth,  and  one  steamer  ascended  in 
1852  or  1853  within  2  miles  of  City  Point. 

This  creek  is  one  of  the  main  tributaries  of  the  Upper  Tombigbee,and 
enters  it  1 J  miles  above  Cotton  Gin  Port,  in  Monroe  County,  Mississippi. 

The  report  of  Mr.  H.  Harding,  by  whom  the  examination  was  made, 
is  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  IS".  Dambell, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  HORACE  HARDING,  ASSISTANT  ENGINEER. 

Tuscaloosa,  Ala.,  Novembtr  3,  ItiSl. 

Major  :  In  accordance  with  orders  from  yon,  I  completed  an  examination  of  "  Old 
Town  Creek,"  and  have  the  honor  to  submit  the  following  report  thereon : 

Old  Town  Creek  is  one  of  the  main  prongs  of  the  Tonibigbee,  uniting  with  that 
stream  1-^  miles  above  Cotton  Gin  Port,  in  Monroe  County,  Mississippi. 

The  examination  extended  to  City  Point,  4  miles  from  Verona,  on  the  Mobile  and 
Ohio  Railroad,  and  estimated  to  be  30  miles  from  the  mouth  by  the  meanders  of  the 
stream,  though  only  12  miles  in  a  direct  line. 

Before  the  construction  of  the  Mobile  and  Ohio  Railroad,  Old  Town  Creek  was  nav- 
igated to  Camargo,  16  miles  from  the  mouth,  and  in  1852  or  1853  a  steamboat  ascended 
to  within  2  miles  of  City  Point  and  took  out  500  bales  of  cotton. 

After  the  opening  of  the  railroad  the  navigation  of  the  creek  was  neglected,  and 
from  the  unchecked  growth  of  leaning  timber  and  the  accumulation  of  fallen  trees  it 
became  impracticable. 

It  is  now  claimed  that  the  business  Interests  of  the  community  require  the  reopen- 
ing of  Old  Town  Creek,  and  in  support  of  this  claim  the  following  statements  were 
given  me: 

Lee  County,  which  is  mainly  interested  in  the  proposed  improvement,  was  oi^anized 
in  1867,  with  a  population  estimated  at  12,0(K).     This  had  increased  to  20,594  in  1880. 

The  cotton  shipments  from  railroad  stations  within  the  county  have  increased  from 
10,000  bales  in  1867  to  34,000  in  1880.  Of  this  last  amount  14,000  bales  wore  raised  in 
Lee,  the  remainder  being  drawn  from  neigbboring  counties. 

The  railroad  being  the  only  transportation  route  now  open,  charges  are  high,  beiof; 
$3.75  per  bale. 
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It  is  in  order  to  reduce  this  high  rate  by  opening  a  competing  roate,  that  the  im- 
Tovement  is  mainly  desired. 

By  river,  the  freight  rate,  with  insurance  and  storage,  would  not  exceed  |2.25  ]per 
mle,  a  reduction  of  ll.50,  which,  applied  to  34,000  bales,  would  make  an  annual  saving 
n  the  conimanitv  of  $50,000. 

There  wonld  also  be  a  reduction  in  rates  on  goods  brought  up  the  river,  which  would 
onsist  principally  of  cotton  bagging  and  lies,  sugar,  coffee,  molasses,  and  fertilizers. 

On  the  sapposition  that  the  railroad,  bv  reducing  rates,  would  retain  all  the  business 
hat  is  most  conveniently  served  bv  it,  there  would  remain  to  be  transported  by  river 
ji  amonnt  variously  estimated  at  uom  5,000  to  8,000  bales  of  cotton,  which  at  present 
(as  to  cross  Old  Town  Creek  in  order  to  reach  the  railroad.  The  roads  across  the 
seek  bottom  are  so  bad  in  winter  (when  cotton  is  marketed)  that  often  only  a  single 
mle  is  hauled  by  a  four-mule  team.  Hence,  all  cotton  raised  east  of  the  creek  would 
ake  river  transportation  were  it  available.  Directlv,  therefore,  by  affording  a  more 
Nmvenient  and  accessible  route  to  market,  as  well  as  indirectlv  by  securing  the 
idvantages  of  competition,  the  proposed  improvement  would  greatly  benefit  the  com- 
Bunity,  and  it  only  remains  to  consider  the  practicability  and  cost  of  such  improve- 
nent. 

Low  water  navigation  in  Old  Town  Creek  is  impracticable.  I  suppose  a  box-drain 
IS  inches  square  would  readily  pass  all  the  water  that  was  flowing  in  the  creek  when 
[  saw  it.  But  the  banks  are  from  60  to  80  feet  wide  at  the  base,  100  to  125  at  the 
niriace,  and  10  to  15  feet  high,  and  after  the  winter  rains  have  set  in,  generally  from 
December  1  to  May  1,  the  creek  is  from  6  to  18  feet  above  low  water. 

There  are  no  shoals  or  rapids  in  the  stream,  and  no  artificial  obstructions,  except  a 
bridg^  6  miles  below  City  Point. 

This  Dridge,  the  president  of  the  county  board  of  commissioners  informed  me,  wonld 
be  converted  into  a  draw-bridge  by  the  county  if  the  creek  should  be  made  navigable. 

The  removal  of  fallen  timber  and  drift  accumulations  could  be  easily  and  cheaply 
dooe,  as  in  dry  weather,  at  low-water,  a  large  proportion  could  be  burned. 

The  leaning  and  overhanging  trees,  bein^^  mainly  the  growth  of  the  last  twenty 
years,  are  mostly  of  moderate  size,  and  I  estimate  that  the  whole  improvement  could 
be  made  at  a  cost  of  $:^00  per  mile. 

To  this  should  be  added  the  cost  of  a  suitable  working  outfit,  which,  consisting  of 
a  light  quarter- boat,  provided  with  blocks,  ropes,  and  tools,  could  be  furnished  for 
not  exeeeding  f  1,000. 

The  estimated  cost  of  the  Improvement  wonld  therefore  be  as  follows: 

30  miles,  at  $300 $9,000 

Outfit 1,000 

10.000 
I  think  the  improvement  could  be  completed  in  one  season,  if  it  could  be  commenced 
astarly  as  June  1. 

Very  respectfully, 

Horace  Harding, 

ABSistant  Engineer. 
Hajor  A.  N.  Damrbll, 

Captain  of  BngineerSj  V.  8.  A. 
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INSPECTION  OF  THE  IMPROVEMENT  AT   THE   SOUTH  PASS  OF  THE  MIS- 
SISSIPPI RIVER, 


REPORT  OF  CAPTAIN  WILLIAM  H,  HEUER,   CORPS  OF  ENGINEERS,   IN- 
SPECTING  OFFICER,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

Office  United  States  Engineers, 

New  OrUanSy  La.,  July  27,  1882. 

General  :  I  have  the  honor  to  transmit  the  annual  report  of  the 
progress  of  the  work  on  the  improvement  of  the  South  Pass  of  the  Mis- 
sissippi Hiver. 

Mr.  C.  Donovan,  assistant  engineer,  has  been  in  local  charge  of  the 
work  of  examinations  and  surveys  at  the  pass  during  the  year,  and  in 
his  report  accompanying  tliis  will  be  found  details  of  all  changes  which 
bave  occurred  there. 

During  the  entire  year  there  has  been  a  channel  having  a  least  depth 
of  30  feet  of  water  in  it  between  the  jetties  and  extending  to  deeper 
water  in  the  Gulf.  The  least  width  of  this  channel  was  20  feet,  its 
greatest  width  was  340  feet,  while  its  average  widtli  was  about  105  feet. 

The  26-foot-deep  channel  had  a  least  width  of  200  feet  in  the  jetties 
and  extending  into  the  Gulf,  except  for  a  few  days  during  the  year,  when 
there  was  a  deficiency  in  width  beyond  the  jetties,  occasioned  by  a  small 
mad  lump  coming  up  into  the  channel,  having  over  its  top  for  a  few 
days  a  depth  of  24  feet  of  water.  This  has  since  been  dredged  down  to 
a  depth  of  29.8  feet.  There  was  also  a  slight  deficiency  in  witlth  of  this 
channel  for  five  days  right  between  the  outer  ends  of  the  jetties. 

In  the  South  Pass  there  has  been  a  channel  26  feet  in  depth,  whose 
least  width  anywhere  was  50  feet.  In  fact  the  channel  in  the  pass  has 
gradually  improved,  and  now  in  its  10  miles  of  length  there  is  a  30-foot 
channel  except  for  about  1.2  miles  in  length. 

The  dredge-boat  Bayley  was  dredging  at  the  channel  in  and  beyond 
the  jetties  for  eighty-seven  days,  of  which  fifty-one  days  were  devoted 
to  the  channel  in  the  Gulf  and  thirty-four  days  to  that  within  the  jetties. 
The  other  two  days'  dredging  was  in  the  pass  proper. 

No  additional  work  was  done  at  the  Head  of  the  Passes.  Near  Bayou 
Grande  an  extension  95  feet  in  length  was  made  to  the  lattice  dam,  and 
at  Picayune  Bayou  a  dam  made  of  piles,  lattice  work,  and  brush  166 
feet  long  wa«  built. 

To  the  jetties  proper  some  little  masonry  work  was  added,  and  a  few 
wing-dams  and  16  cribs  were  placed  in  position,  mainly  for  the  protec- 
tion of  the  jetties  and  the  land  accretions  outside  of  them. 

A  little  settling  yet  occurs  to  the  jetties,  and  during  the  year  it  has 
averaged  about  3  inches. 

Near  the  shore  ends  of  the  jetties  low  levees  of  plank,  brush,  and  bal- 
last were  built,  aggregating  nearly  a  mile  in  length. 

1329 
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Our  surveys  uear  the  Head  of  the  Passes  show  a  deepening  of  6  feet 
in  Pass  ^  L'outre  since  1875.  The  shoal  area  between  this  pass  and 
South  Pass  is  gradually  extending  up  river.  The  details  of  these 
changes,  as  well  as  otliers  in  this  vicinity,  are  well  shown  on  chart  No.  7. 

Between  the  jetties  the  channel  has  varied  more  in  width  than  in 
depth.  The  table  on  page  25  of  Mr.  Donovan's  report  shows  the  de- 
tailed changes.  A  deep  hole,  which  formerly  had  a  depth  of  40  feet  of 
water  in  it,  and  which  now  has  a  depth  of  98  feet,  is  forming  between 
the  jetties  and  about  two-thirds  of  a  mile  below  their  shore  ends. 

About  800  feet  out  into  the  Gulf,  and  nearly  on  the  prolongation  of 
the  west  jetty,  a  small  mud  lump  has  termed,  and  now  shows  its  top 
just  above  the  suiface  of  the  water. 

The  surveys  were  this  year  extended  out  into  the  Gulf  7  miles  beyond 
the  outer  ends  of  the  jetties,  or  until  a  depth  of  300  feet  of  water  was 
found,  with  a  view  to  note  changes  which  had  occurred  over  this  area 
since  1876.  The  changes  are  marked,  and  show  where  much  of  the 
river  sediment  has  lodged. 

In  the  fan-shaped  area,  extending  about  1  mile  beyond  the  jetties,  and 
covering  about  IJ  square  miles  of  area,  the  average  amount  of  deposit 
or  shoaling  was  1.30  feet  in  height.  On  diagram  No.  1  of  Mr.  Donovan's 
report,  page  34,  it  will  be  seen  that  in  two  of  the  large  subdivisions  in 
the  prolongation  of  the  axis  of  the  jetties  there  has  been  a  deposit  ex- 
ceeding 3  feet  in  height;  other  but  smaller  subdivisions  on  both  sides  of 
this  line  show  both  a  scour  and  fill,  but  the  quantity  of  scour  as  com- 
pared with  the  fill  is  very  small.  Since  1870  the  fill  over  the  fanshafied 
area  here  referred  to  has  amounted  to  4.72  feet  in  average  vertical 
height. 

The  diagram  on  page  31  is  well  worthy  of  study,  and  shows  graph- 
ically the  movement  of  the  curves  of  different  depths  from  1877  to  the 
present  time.  Plates  I  and  II  show  this  movement  more  in  detail.  Un- 
less the  diagram  and  plates  are  carefully  studied,  they  are  apt  to  mis- 
lead, but  when  understood  they  are  the  most  valuable  and  instructive 
part  of  the  report. 

On  chart  No.  3  is  found  a  comparison  by  profiles  of  the  surveys  of 
1876,  1879,  and  1882. 

Some  of  the  results  are  anomalous  and  are  not  understood,  as  in  some 
instance's  the  profiles  of  1882  show  a  deepening  between  the  200  and  300 
feet  of  depths,  in  some  places  amounting  to  30  feet,  and  some  of  these 
deepen ings  ext/cnd  over  considerable  distances. 

So  far  as  the  survey  of  1882  is  concerned,  I  can  only  say  that  it  was 
carefully  made  under  extremely  favorable  conditions,  having  had  calm 
weather,  smooth  sea,  good  angles,  three  simultaneous  instrumental  ob- 
servations to  nearly  every  sounding,  besides  running  on  well-defined 
ranges,  and  it  was  made  by  the  same  experienced  parties  as  were  en- 
gaged in  all  our  surveys. 

A  few  surface  current  observations  were  made  in  the  jetties  and  out 
in  the  Gulf  with  a  view  to  ascertain  the  difference  of  velocities  of  the 
current  in  the  jetties  where  the  river  may  be  said  to  be  walled  up  and 
in  the  Gulf  where  the  river  has  a  chance  to  spread.  The  results  are 
shown  on  Chart  No.  7 ;  they  are  far  from  uniform,  and  are  unsatisfactory. . 
When  combined  and  compared,  they  show  about  10  per  cent,  less  velo- 
city at  1  mile  distant  than  in  the  jetties. 

My  acknowledgments  are  due  Messrs.  Donovan  and  Raymond  and 
their  assistants  at  the  jetties  for  valuable  and  efficient  services  rendered 
during  the  year. 
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B8TIMATE    OF   FUNDS    KEQUIRKD  FOR    EXAMINATIONS  AND  SURVEYS  AT  SOUTH  PASS 
OF  THE   MISSISSIPPI    RIVER,    DURING  THE  FISCAL  YEAR    ENDING  JUNE  30,    1884. 

2  aasistant  eDgineers $:),  925 

1  recorder 1,080 

1  clerk .,  900 

1  eteam  engiDeer 1,200 

1  water-level  observer 120 

6  seaman 4,740 

Bent  of  office 180 

Rent  of  assistant  engineer's  quartors 240 

Mileage  and  traveling  expenses 150 

Foel  for  launches 600 

Bepairs  to  launches  and  boats 1,200 

Materials  and  supplies  for  launches 500 

Stationery  and  supplies  for  office 200 

Contingencies 2,  000 

Total 17.035 

Money  statement. 

Jaly  1,  1881,  amount  available ^2, 296  34 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstandiug 

Uabilities  July  1,  1881 16,043  15 

July  1,  1882,  amount  available 6, 25:5  19 

▲mount  appropriated  by  act  passed  August  2,  1882 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 16, 253  19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  10, 000  00 

Respectfully  submitted. 

W.  H.  Heueb, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


rrport  of  mr.  c.  donovan,  assistant  enginekr. 

United  States  Engineer  Office, 

Port  Eadii,  La.,  July  21,  1882. 

Sir:  I  have  the  honor  to  report  the  present  condition  of  the  works  constructed  by 
Mr.  James  B.  Eads,  for  the  improvement  of  South  Pass  of  the  Mississippi,  and  alflo 
the  amount  and  character  of  tlie  work  done  during  the  fiscal  year  ending  June  :i0, 1882. 
The  results  of  examinations  and  surveys  made  during  the  year  are  given  herein,  anil 
eomparisons  with  earlier  results  presented,  so  that  the  efi'ect  of  the  works  upon  the 
channel  from  the  main-  river  above  the  Head  of  the  Passes  through  South  Pass  and 
into  the  Golf  of  Mexico  for  a  distance  of  7  miles  from  the  ends  of  the  jetties  may  bu 
followed. 

The  following  charts  and  plates  of  diagrams  accompany  this  report : 

No.  1.  Chart  of  channel  from  opposite  South  Pass  light-house  to  the  end  of  the 
jetties. 
No.  2.  Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  100  feet. 
No.  3.  Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  300  feet. 
No.  4.  Chart  of  South  Pass,  from  South  Pass  light-house  to  Bayou  Grande. 
No.  5.  Chart  of  South  Pass,  from  Bayou  Grande  to  the  Head  of  Passes. 
No.  6.  Chart  of  the  Head  of  Passes. 
Nn.  7.  Chart  showing  varioos  sections,  plans,  &.c. 
Plate  I.  Diagrams,  snowing  changes  in  the  Gulf. 
Plate  II.  Diagrams,  showing  changes  in  the  Gulf  from  1876  to  1882. 

AT  the  head  of  the  PASSES. 
^ 
No  work  has  been  done  at  this  point  during  the  year,  nor,  in  fact,  since  July,  1879. 
The  condition  of  the  works  is  unchanged  from  what  was  reported  in  connection  with 
L  in  my  last  annual  report.    By  reference  to  Chart  No.  6,  it  will  be  seen  that  with 
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the  exception  of  portions  of  west  T-bead,  east  T-head  extension,  and  upper  dam,  the 
works  at  this  point  are  entirely  buried  by  the  deposits  which  they  have  caused  to  ac- 
cumulate. The  mattress  work  in  the  portions  mentioned  continues  to  settle  and  is 
all  below  average  flood-tide,  while  the  piles  and  other  woo<l-work  above  the  surface 
of  the  water  are  badly  decayed.  The  depth  of  water  through  the  breaks  in  east  T-hetd 
extension  and  upper  dam  has  not  increased  during  the  year,  from  the  fact  that  the 
foundation  mattresses  are  in  place,  in  every  case,  and  while  the  depth  of  water  just 
below  the  upper  dam,  caused  by  the  overfall,  is  from  20  to  40  feet,  yet  a  channel  of 
greater  depth  than  8  feet  cannot  be  traced  from  these  breaks  into  either  pam.  The 
channel  into  South  Pass  has  continued  to  deepen  and  the  desired  shoaling  above  up- 
per dam  has  increased. 

The  depth  of  water  pver  west  T-head,  above. its  .junction  with  the  shoal  formed  to 
the  westward  of  it,  is  from  1  to  4  feet,  and  while  deep  water  runs  close  to  this  struct- 
ure on  the  channel  side,  with  apparent  liability  of  undermining  it,  still  it  has  ihas 
far  been  undisturbed  and  the  foundation  mattresses  maintain  their  original  positioxis. 

Mattress-sxUa  across  Southwest  and  Northeast  Passes. — The  western  1,000-feetof  thesill 
across  Southwest  Pass  has  settled  about  2  feet  during  the  year.  Mattrejwos  are  ia 
place  throughout  the  entire  length  of  the  sill,  as  is  ascertained  in  making  soundings 
thereon ;  the  fact  that  there  is  deeper  water  on  either  side  of  the  sill  than  in  the 
locality  where  it  was  placed  also  indicates  that  the  mattresses  are  still  in  place. 

The  sill  across  Northeast  Pass  is  still  in  place  and  indicates  no  settlement  during  the 
year. 

IN  SOUTH  PASS  ITSKLF. 

The  extension  of  96  feet  in  length  of  lattice-dam  which  was  added  to  the  old  dam 
near  the  head  of  Bayou  Grande  last  year  was  washed  away  in  July  and  August  and  re- 
built in  October :  with  this  exception  no  work  has  been  done  in  the  pass  proper  dar- 
ing the  year.  The  lattice-dams  which  ^•ere  built  last  year,  and  are  fully  described  in 
my  last  report  (see  page  1247  Appendix  L  of  the  Report  of  the  Chief  of  Engineers 
for  1881),  are  still  in  place  and  in  good  condition,  except  30  feet  in  length  of  the  outer 
end  of  No.  1  above  Goat  Island,  which  has  been  washed  away.  In  rebuilding  the 
above-mentioned  extension  to  the  dam  near  the  head  of  Bayou  Grande  the  following 
material  was  used :  18  piles,  5,760  feet  B.  M.  scantling,  120  linear  feet  6  by  12  inch 
waling  streak,  2,000  carriage-bolts,  and  125  feet  of  f-inch  chain,  the  latter  connecting 
the  outer  pile  in  the  dam  with  another  further  upstream,  to  give  greater  stability. 

DAM  ACROSS  BAYOU  GRANDE. 

This  dam  has  undergone  no  change  since  hist  reported  upon,  June  30,  1881,  and  is 
in  fair  condition,  its  upper  surface  being  from  3  to  4  feet  below  average  flood-tide. 

The  depth  of  water  through  the  bayou  has  increased  1^  feet  during  the  year,  and 
now  averages  6  feet  and  is  quite  uniform,  while  the  bayou  is  decreasing  in  width. 

DAM  ACROSS   PICAYUNE   BAYOU. 

During  the  month  of  August  a  new  dam  was  built  across  this  outlet,  which  leaves 
the  pass  at  a  locality  live-eighths  of  a  mile  above  South  Pass  light-house.  Six  years 
ago  a  dam  was  built  100  feet  below  the  present  one,  but  it  had  deteriorated  to  such  an 
extent  as  to  be  of  little  value  in  stopping  the  flow  through  this  bayou.  The  present 
dam  is  166  feet  long  and  consists  of  two  rows  of  piles  8  feet  apart,  with  nine  piles  in 
each  row,  connected  by  waliug-pieces  ext-ending  from  shore  to  shore.  Between  the 
piles  and  resting  against  them  are  placed  lattice-aprons  made  of  2  by  6  inch  scantlings 
crossing  each  other  at  right  angles ;  they  are  2  feet  apart  from  center  to  center,  and 
lire  fastened  together  by  carriage-bolt«.  The  space  between  the  two  lattice-dams  thus 
formed  was  then  filled  with  loose  willows,  which  were  ballasted  with  stone  near  the 
.shore  ends  of  the  dam,  and  with  gravel  in  the  center.  A  section  of  this  dam,  which 
has  effectually  closed  the  bayou,  is  shown  on  Chart  No.  7.  In  its  construction  18  piles, 
2.520  feet  B.  M.  scantling,  157  cords  of  willows,  57  cubic  yards  of  stone,  248  cubic  yards 
of  gravel,  and  314  bolts  were  used. 

AT  THE   MOUTH  OF    SOUTH   PASS. 

Aside  from  a  small  amount  of  masonry  no  work  has  been  done  on  the  jetties  proper 
during  the  year;  wing-dams  have  been  built  and  other  work  done  to  improve  and 
maintain  the  channel  ^Hhrough  the  jetties,"  but  with  the  exception  of  a  few  cribs  it 
has  been  mostly  of  a  temporary  character. 

EAST  JKTTY. 

Crib- work, — During  the  year  sixteen  cribs  built  of  palmetto  piles  have  beeaplaoed 
as  follows :  Five  spur-cribs  (Nos.  82, 83, 84,  85,  and  86)  on  the  sea  side  of  the  east  jetty, 
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between  StatioDB  66  and  71,  to  strengthen  and  protect  the  concrete  wall  in  this  local- 
ity. Three  (Nos.  87,  88,  and  93)  were  placed  on  the  sea  slope  of  base-line  reef;  thrw 
(Nos.  47,  48,  and  94)  forming  a  wing-dam  at  Station  112,  west  jetty ;  three  (Nos.  95, 96, 
and  97)  forming  a  wing-  dam  at  Station  112,  east  jetty,  and  two  (Nos.  98  and  99)  forming 
a  wing-dam  at  the  outer  end  of  the  west  jetty.  These  cribs  are  built  in  precisely  the 
same  manner  as  similar  ones,  t\^e  construction  of  which  is  fully  described  in  a  previous 
report.  (See  Appendix  L,  page  1124,  of  Report  of  the  Chief  of  Engineers  for  1880.) 
Tne  cribs  placed  on  base-line  reef  to  prevent  its  further  recession  have  not  been  ejffect- 
iiai  in  that  respect,  as  by  reference  to  Chart  No.  1  it  will  be  seen  that  the  reef  has 
receded  from  them,  or,  rather,  has  been  washing  away  since  joining  the  new  land  forma- 
tion above  it.  Three  courses  of  palmetto  piles  were  added  to  these  cribs  after  they 
bad  settled  somewhat,  and  their  upper  surface  is  now  2.5  feet  above  average  flood-tide ; 
tbey  prevent  the  reef  from  changing  its  junction  with  the  jetty,  and  thereby  prevent 
sand  from  being  thrown  over  the  jetty  into  the  channel.  The  upper  surfaces  of  other 
cribs  mentioned  are  at  average  flood- tide. 

On  Chart  No.  7  is  ^iven  a  plan  showing  the  total  number  of  cribs  in  place  June  30, 
1882,  and  their  location. 

Tbe  following  table  gives  the  dimensions,  character,  location,  &c.,  of  each  crib 
placed  during  the  year,  and  the  total  amount  of  material  in  all  that  have  been  built 
since  this  work  was  commenced.  The  number  of  each  crib  corresponding  to  that  given 
in  tbe  table  will  be  found  on  the  plan  above  referred  to. 
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Masonry. — During  the  months  of  July  and  Au<ru8t.,  1881,  220  linear  feet  of  rubble 
parapet  wall  was  built,  and  110  feet  which  was  partially  built  last  year  was  com- 
pleted between  Stations  87  -f-  20'and  90  -f-  50.  The  average  diineusiims  of  this  portion 
ifi  3  by  2.4  feet,  and  contains  68  cubic  yards  of  uiasonry.  Five  blocKs  of  masonry  con- 
Bisting  of  rubble-stone  laid  in  c«ment  mortar  were  built  upou  the  spur-cribs  between 
Stations  66  and  71,  and  two  were  built  for  a  similar  purpose  upou  a  sand  foundation 
at  Stations  64  and  65.  The  average  dimensions  of  these  blocks  are  13  by  4  by  4.3  feet, 
and  they  contain  a  total  of  62  cubic  yards  of  masonry. 

With  alight  exceptions,  the  masonry  throughout  tliis  jetty  is  in  good  condition,  and 
its  settlement,  as  shown  by  the  following  table,  has  been  very  slight  during  the  year. 

The  number  of  linear  feet  and  character  of  masonry  in  place  June  30,  18S"i,  is  repre- 
KDted  on  Chart  No.  1,  and  explained  in  a  note  thereon. 

The  following  table  gives  the  elevation  of  the  top  of  the  parapet  wall,  above  average 
flood-tide,  according  to  levels  taken  at  various  dates,  at  points  100  feet  apart;  it  also 
gives  the  subsidence  during  the  year  and  since  the  wall  was  built. 

Table  giving  elevation  referred  to  average  flood-tide^  and  total  iuheidence  of  nMSonry  wall  on 

east  Jetty. 


Elevation  in  foet. 


'  TotnlBQb- 
I     sideuce. 


Date  when 
buUt. 


1881. 


::  .  M 
I  i  I 


1882. 


63+20  , 

M  +  25| 

65+15  ! 
«  +  15 
«7f  15 
«8+]5 
»  +  15; 
70+15  ! 
n+15  , 

n+15  I 
W+15 
73+15 
7«+15  . 
77  +  15  , 
78+15  ! 
79f  15 
n-l-15 
81+15  1 
82+15   , 
83+15  I 
84+15' 
85  +  15- 
88+15  I 
87+15 
88 
8B  ' 

81  I. 

82  I 

83  '. 

S     !■ 

88  I 

»  I 

190 

101 

101  +  79 

103  ' 

m 

103 
106 
W 
108 


1881.  I 

June 4.35  1  4.26 

May '4.21     4.18 

1880.  I 

April '  4.26  '  4.18 

....do ;  4.40  I  4.37 

...do 4.30     4.27 

....do 4.27     4.23 

...  do 4.36  ;  4.31 

...do 4.34  '  4.32 

...do 4.30     4,27 

...do 4.34     4  31 

May 4.33  j  4.32 

....do 4.55  '  4.52 

...do 4.31  I  4.29 

..-.do    I  4.31  '  4.29 

...do 4.47  i  4.43 

...do 4.30  I  4.25 

...do I  4.35     4.34 

...do ;  4.07  I  4.03 

April 1  3.86     3.84 

...do 1  4.20     4.18 

...do 4.20  I  4.18 

...do 4.00     3  94 

...  do 1  4.12  I  4.10 

..  do 3.86  I  3.83 

June 3. 99  :  3. 00 

Julv 3.91 

..  do    3.84 

...  do 3.78 

....do '3.97     3.94 

...do I  3.87  I  3.82 

....do I  4.05     4.03 

...do 4.34     4.31 

...do 4.12     4.07 

June 3. 98  ,  4.  02 

March !  4.04     3.96 

...do H.  93  I  3.84 

February  ....  3. 58  I  3. 46 

...do I  3.97  '  3.88 

January  ...     4.01  ,  3.90 

..     do I  4.03  I  3.90 

June 4.9B     4.88 

..do 4.75     4.67 

-  do 4.90  I  4  82 

March 4.96  i  4.88 

....do !  4.92  ;  4.82 

...do I  4.85  ;  4.74 


4.23  I 
'  4  15  ! 

4.06 

'  4.  33 

4.25 

I  4.21 

4.28 

I  4.2H 

.  4.25 

4.30 

4.27 

4.49 

4.24 

4.19 

4.38 

4.21 

,  4.29 

:  3.96 

3.82 

4.  13 

,  4.14 

I  3.82 

3.84 

3.67 

I  3.63 

I  3.82 

3.72 

3.69 

I  3.';8 

3.58 

1  3.95 

'  4.22 

3.94 

8.88 

,  3.79 

3.68 

3.30 

I  3.69 

3.77 

3.70 

!  4.60 

I  4.53 

'  4.65 

!  4.70 

I  4.61 

4.54 


4.21 
4.10  ; 


4.20 
4. 08 


i 


0.15 
0.13 


'4.04 

4.03 

0.23 

4.30  1  4.27 

0.13 

4.19 

4.18 

0.12 

1  4.15 

4.15 

0.12 

i  4.23 

4.21 

0  15 

4.21 

4.22 

0.12 

,  4.19 

4.18 

0.12 

4.25 

4.24 

0.10 

4.22 

4.22 

0.11 

1  4.42 

4.42 

0.13 

4.19 

4.16 

0.15 

4.13 

4.10 

0.21 

1  4  32 

4.28 

0.19 

;  4.16 

4.11 

0.19 

4.23 

4.19 

0.16 

3.89 

3.f-6 

0.21 

1  3.77 

3.74 

0.12 

!  4.07 

4.05 

0.15 

'  4.08 

4.07 

0.13 

3.72 

3.65 

0.  35 

3.65 

3.61 

0  51 

1  3.52 

3. 35 

0.51 

3.50 

3.40 

0.59 

3.  62 

3  54 

3.58 

3.54 

1  3.51 

.3. 42 

1  3.41 

3.32 

0.65 

3.37 

3.20 

0.67 

3.89 

3.85 

0.20 

4.16 

4.14 

0.20 

1  3.85 

3.81 

0.3L 

3.72 

3.64 

0.34 

3.68 

3.60 

0.44 

3.37 

3.30 

0.63 

3.21 

3.08 

0.50 

3.61 

3.51 

0.46 

>  3.69 

3.61 

0.40 

,  3.62 

3.53 

0.50 

'  4.63 

4.54 

0.42 

4.50 

4.44 

0.31 

1  4.01 

4.56 

0.34 

4.67 

4.59 

0.37 

1  4  58 

4.50 

0.42 

'4.50 

4.41 

0.44 

1 

g 

I 


0.15 
j  0.13 

'  0.58 

I  0.40 

0.40 

0.62 

I  0.39 

0.38 

0.54 

,  0.37 

0.42 

!  0.21 

0.43 

I  0.57 

0.42 

'  0.54 

I  0.51 

0.63 

I  0.65 

0.51 

0.46 

0.94 

,  1.02 

j  1  25 

,  1.19 

I  0.37 

I  0.30 

0.36 

1.17 

;  1.50 

0.92 

I  0..52 

I  0.81 

0.96 

0.93 

1.21 

1.27 

1.03 

I  1.03 

I  0.98 

0.71 

I  0.75 

I  0.8:? 

0.81 

I  0.93 

I  1.08 


Remarks. 


Parapofc  wall  from  Station  63  +  M 
to  Station  101  4  79  ia  built  oC 
rubble-Btone  laid  in  cement. 


I  Parapetwall  from  Station  102+16 

to  Station  116  +  33  is  built  of 

I      concrete.      .  ... 
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Table  giving  eJeratian  re/erred  to  aterage  flood-tide,  tf-c. — Continaed. 


Elevation  in  feet. 


1  Total  8ub- 
'     sidence. 


1881. 


1882. 


Dat«  when 
built. 


I 


109 

110 

111 

112 

113 

114 

115 

115+90 

lie +  60 

117  +  08 

117  +  52 


L..-do.. 

April.. 

....  do  .. 

I do  . . 

1  ...do.. 
....do.. 
I. ...do.. 
I  Jane. 


...do.... 
....do.... 
....do.... 


a 

.,  4.74 
-i  4.81 
.,  5.03 
I  5.23 
.,  5.40 
.1  5.79 
.  6.18 
.1  6w31 
.1  2.82 
.  2.74 
.    2.09 


*»         ^  -• 

S     ,     S         -^ 


5     I    S     I 


4.64 
4.66 
4.90 
5.13 
5.37 
5.62 
6.09 
6.22 
2.72 
2.67 


4.44 

4.39  I 

4.67 

4.92 

5.15 

5.51 

5.91 

5.99 

2.48 

2.43 


1.97  I  1.56 


4.40  I 

4.32 

4.51 

4.87 

5.09 

5.46 

5.85 

5.93 

2.40 

2.83 

1.35 


§ 

4.28 
4.19 
4.47 
4  73 
4.96 
5.32 
5.69 
5.78 
2.25 
2.15 
1.18 


9  ,— 


00  CO 

0. 46  1. 08 

0  62  1. 87 

0.56  ,  1.29 

0.50  I  1.18 

0. 44  1. 19 

0.47  i  1.20 

0. 49  0.  94 

0.  53  1. 03 

0.57  I  1.33 


0. 
0.9L 


1.43 
1.92 


Average  subsidence 0.35     0.81 

Greatest  subsidenoe  (at  Station  117+52  last  block,  end 
of  jetty) 0.91      1.92 


Kemarks. 


Parapet  wall  at  Station  lU  was 
raised  0. 3  feet  by  plastering  in 
September.  1880. 

From  Station  116  +  33  to  117  +  73 
there  is  no  pampet.  Lerds 
were  taken  on  foundation 
blocks. 


Miscellaneous  tcork, — Paring  the  year  108  cords  of  willows  were  placed  upon  the  east 
jetty  at  different  sections  between  Stations  31  and  50,  to  bring  its  surface  at  these 
points  above  average  flood-tide.  The  total  distance  covered  in  this  way  is  535  feet. 
Thirty-sis  cubic  yards  of  gravel  were  placet!  on  the  river  side  of  the  concrete  blocks 
Bear  Station  65,  to  prevent  the  escape  of  water  under  them. 

In  order  to  secure  the  channel  against  the  loss  of  a  certain  volume  of  water  which 
was  escaping,  or  would  escape  over  the  jetties,  in  consequence  of  the  removal  of  a 
large  quantity  of  stone  from  them,  a  so-called  levee  was  bailt  on  the  sea  side  of  the 
jetty,  at  localities  where  it  was  low  or  where  the  stone  was  to  l>e  removed.  As  pre- 
viously stated,  the  stone  removed  was  used  in  ballasting  cribs.  An  aggregate  of  1,813 
feet  in  length  of  such  levee  has  been  bniit  along  the  east  jetty,  as  follows :  200  feet  Id 
length,  to  close  a  bayou  at  Station  :^);  213  feet  to  close  a  bayou  at  Station  42,  and 
from  Station  44  it  wtfs  made  coutiuuous  for  a  distance  oH  1,400  feet  to  intersect  baae- 
line  reef. 

This  levee  is  built  parallel  to  the  jetty  and  about  50  feet  from  its  center  line,  except 
the  last  450  feet  in  length,  which  vwries  in  distance  from  the  jetty  from  50  to  140  feet. 
It  is  constructed  by  tirst  driving  birge  stakes,  to  which  are  nailed  planks,  taken  from 
old  coal  barges,  thus  making  what  might  be  called  a  tight  board  fence,  the  top  of 
which  is  about  2  feet  above  average  flood-iide  ;  against  this  fence,  and  for  a  distance 
of  4  feet  from  it,  loose  willows  are  placed  and  ballasted  with  gravel.  The  location 
of  this  levee  is  shown  on  Chart  No.  1,  and  in  its  construction  280  cords  of  willows  aud 
622  cubic  yards  of  gravel  were  used. 

WEST  JErrY. 

During  the  mouth  of  July  willows  were  placed  on  the  main  Jetty  over  a  length  of 
130  feet,  commencing  at  Kipp  Dam,  aud  also  over  a  length  ol  170  feet,  commencing 
500  feet  below  this  dam.  From  this  point  to  2,700  feet  below  Kipp  Dam  a  levee  was 
built  at  places  to  close  small  bayous  which  were  making  through  the  new  land  forma- 
tion back  of  the  jetty  by  water  escaping  over  it.  From  2,700  feet  below  Kipp  Dam 
down  to  Pelican  Reef  this  levee  is  built  continuously  for  a  len<jth  of  2,125  feet,  gener- 
ally parallel  to  the  jetty  and  from  30  to  50  feet  from  it.  This  levee  is  built  the  same 
as  that  described  in  connection  with  the  east  jetty,  aud  since  its  completion  much  of 
the  stone  on  the  jetty  adja'^ent  to  it  has  been  removed.  The  total  length  of  levee 
bnllt  along  the  west  jetty  is  2,550  feet,  and  in  its  construction  343  cords  of  willows 
and  911  cnoic  yarda  of  gravel  were  nsed.  The  location  of  this  work  is  shown  on  Chart 
No.  1,  from  an  inspection  of  which  it  seems  evident  that  the  main  jetties  above  base- 
line and  Pelican  reefs  will  require  but  little  attention  in  future,  so  rapidly  are  thtiy 
beooming  buried  by  deposits  on  either  side  of  them. 
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The  concrete  work  on  the  west  jetty  remainB  in  good  condition ,  having  settled  but 
*!•  during  the  year,  as  will  be  seen  from  the. following  table,  which  gives  in  detail 
formation  regarding  their  settlement : 

iblea  giriHg  elevation  of  concrete  hlocks^  at  various  dates,  above  the  plane  of  average  ftood- 
iide^  and  the  total  subsidence  of  each  block  frotn  the  date  of  the  first  observation  and  also 
during  the  year, 

WEST  JETTY,  BELOW  STATION  101  f25. 


L 
I 

4 

5 
8 

7 
8 
9 

0 

1 
2 

14 
15 
16 
17 
18 
10 
fiO 
tl 
12 
ft 
14 
B 

17 
t8 
» 
30 
31 
82 
33 
U 
35 
36 
37 
3h 
38 
40 
41 
42 
43 
44 

4:> 

4« 
47 
48 
40 
50 
51 
52 
53 
54 
66 


s 

a 

9 


Elevation  in  feet. 


Location. 


Station  101+25. 


SUUon  102 . 


1870. 

Jan.  31 

Jan. 

Jan.  30 

Jan.  29 
;  Jan.  29 
I  Jan.  28 

■  Jan.  21 
I  Jan.  28 

Jan.  23 

■  Jan.  23 
Jan.  24 
Jan.  25  I  SUtion  103. 

I  Jan.  27 
,  Jan.  27 
Jan.  31 
Feb.  1 
Mar.  21 
Mar.  21 

Mar.  21     SUtion  104. 
Mar.  21  ; 
Mar.  21  i 
Mar.  24  ! 
Mar.  24  ■ 

Mar.  24  |  Station  105. 
Mar.  24 
Mar.  24 
Mar.  25 
Mar.  25 
Mar.  2.^  ' 
Mar.  25  i 
Mar.  20 
Mar.  26  , 
Mar.  28 

Mar.  26 

Mar.  26 

Mar.  27 

Mar.  27  , 

Mar.  27  l 

Mar.  27 

Mar.  27 

Mar.  28  I 

Mar.  28 

Mar.  28 

Mar.  29 

Mar.  29  • 

Mar.  29  I 

Mar.  29 

Mxr.  31  ' 

Mar.  31  ; 

Mar.  31 

Mar.  31  i 

Mar.  31 

Apr.    1 

Apr.    1 

Apr. 


1.90 
1.91 
1.87 
2.04 
2.26 


.1. 


Station  106. 


Station  107. 


Station  108. 


Station  109. 


Station  110. 


M  .  Apr. 
W  ,Apr. 
U  lApr. 
*  Wdchtof  oonoi«t«.iiiixer  partially  reats  upon  thia  block  and 


S 
St 


i 


-       I      S 


1.95 
L87 
1.83 
2.08 
2.24 


L80 
1.76 
1.78 
L95 
2.04 


1.41 

1.42 

1.28 

1.20 

1.22 

1.21 

1.22  1 

1.16 

1.01 

0.99 

1.16 

1.15 

1.85  1 

1.85 

1.88  ! 

1.87 

2.07 

2.07 

1.74 

1.73 

2.22 

2.19 

2.37 

2.36 

2.31  . 

2.29 

2.28 

2.26 

2.33 

2.33 

2  25 

2.25 

2.14 

2.16 

2.08  ' 

2.07 

2.02 

2.  02 

1.89 

1.90 

1.96 

1.96 

2.09 

2.09 

2.21 

2.21 

2.32 

2.33 

2.38 

2.38 

2.34 

2.34 

2.32 

2.  31 

2.43 

2.43 

2.42 

2.41 

2.36 

2.35 

2.49 

2.48 

2.48 

2.46 

2  40 

2.48 

2.37 

2.36 

2.30 

2.29 

2.13 

2.11 

2.13 

2.11 

2.27 

2.24 

2.15 

2.13 

1.95 

1.94 

1.76 

1.75 

1.95 

1.92 

1.58 

1.57 

1.61 

L61 

2.04 

2,03 

2.09 

2.08 

2.31  : 

2.33 

2.26  ! 

2.24 

2.10  , 

2.08 

L91  • 

L88 

2.08  1 

1.90 

2.01  1 

1.96 

1.82 
1.74 
1.70 
1.92 
2.01 


1.32 

1.20 

1.12 

0.99 

0.86 

1.05 

1.58 

1.74 

L97 

1.59 

2.04 

2.25 

2.21 

2.18 

2.24 

2.16 

2.05  I 

L96  I 

1.90 

1.79 

1.84 

1.98 

2. 10 

2.22  I 

2  25 

2.21  I 
2. 19  I 
2.32  . 
2.29 

2.22  I 
2.37  I 
2.35 
2.37  , 
2.26 
2.10  I 
1.98 
1.09 
2.13 
2.00 
1.80 
1.63 
1.79 
1.40 
1.48 
1.84 
1.90 
2  19 
2.05 
1.90 
1.68 
1.70 
1.78 

therefore 


1.36 
1.21 
1.12 
1.00 
0.86 
1.04 
1.68 
L73 
1.07 
L56 
2.02 
2.  24 
2.20 
2.17 
2.24 
2.15 
2.04 
1.96 
1.91 
1.79 
1.85 
1.98 
2.10 
2.21 
2.26 
2.19 
2.18 
2.31 
2.28 
2.21 
2.34 
2.35 
2.35 
2.23 
2.14 
1.94 
1.95 
2.11 
1.98 
1.76 
1,50 
1.77 
1.37 
1.42 
L77 
1.82 
2.15 
2.01 
1.85 
1.61 
L78 
L73 


L78 
1.70 
1.67 
1.90 
1.98 


1.33 
L21 
L12 
1.00 
0.86 
1.04 
1.53 
1.73 
L98 
1.59 
2.03 
2.24 
2.20 
2.17 
2.24 
2.16 
2.04 
1.96 
1.91 
1.79 
1.85 
1.98 
2.09 
2.21 
2.26 
2.19 
2.18 
2.31 
2.28 
2.21 
2.34 
2.34 
2.  35 
2.23 
2.17 
1.94 
1.95 
2.10 
1.98 
1.76 
1.58 
L77 
1.38 
L44 
1.80 
1.84 
2.16 
2.02 
1.86 
1.64 
1.76 
1.76 


Total  subsid- 
ence. 


a 
s 


0.21 
0.21 
0.20 
0.14 
0.28 
(*) 
0.08 
0.07 
0.10 
0.22 
0.15 
0.12 
0.32 
0.15 
0.09 
0.15 
0.19 
0.13 
0.11 
0.11 
0.09 
0.09 
0.10 
0.12 
0.11 
0.10 
O.ll 
0.11 
0.12 
0.11 
0.12 
0.15 
0.14 
0.12 
0.14 
0.15 
0.15 
0.14 
0.14 
0.14 
0.  13 
0.19 
0.18 
0.17 
0.17 
0.19 
0.18 
0.17 
0.20  I 
0.17  I 
0.24  I 
0.25 
0.18  I 
0.24 
0.24 
0.27  i 
a28 
0.20  I 


0.66 
0.60 
0.70 
0.70 
0.88 
.(*) 
0.86 
0.86 
0.80 
1.06 
1.32 
1.88 
1.11 
0.05 
0.87 
1.06 
0.82 
0.60 
0.67 
0.72 
0.78 
0.70 
0.76 
0.F3 
0.80 
0.86 
0.84 
0.83 
0.84 
0.76 
0.86 
0.93 
0.96 
0.93 
0.94 
1.02 
0.97 
0.96 
0.86 
0.88 
0.87 
1.13 
1.17 
1.08 
1.25 
1.50 
1.63 
1.46 
1.93 
1.66 
1.40 
1.41 
1.21 
1.80 
1.40 
1.61 
L60 
1.48 


ita  snbaldence  is  not  oonstdared. 
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-_.-. 

Elevation  in  feet. 

Total  sabaul 
ence       | 

1881. 

1882. 

M 

1 

c 

2 

j3 

2                        Location. 

1      ^ 

■ 

•s 

2                                                                1 

^ 

C9 

%      , 

ti 

1 

1     ■                             '    s 

^ 

^ 

•e 

4      . 

3" 

• 

1 

g, 

g 

=5 

® 

§ 

c 

I 

i 

-3 

p    ! 

*-9 

1 

c 

1 

1879. 

' 

69 

Apr.    2 

1.08 

1.05 

'      1.77 

L72 

L75 

0.23 

eo 

Apr.    2 

LOl 

1.80 

1.72  , 

1.67 

1.60 

0.24 

61 

Apr.    3 

1.00 

1.07 

1.82  ! 

1.78 

1.75 

0.24 

62 

Apr.    3 
Apr.    3 

Station  lU 

2.14 
2.24 

2.13 
2.22 

1.06  I 
2.08 

1.04 
2.M 

1.93 
2.05 

0.21 
0.10 

68 

64 

Apr.    5 

2.30 

2.36 

2.28  ' 

2.20 

2.20 

a  10 

65 

Apr.    5 
Apr.    7 

Station  112 

2.40 
2.67 

2.47 
2.64 

2.33 
2  53  , 

2.30 
2.48 

2.30 
2.45 

0.10 
a22 

66 

1 

67 

Apr.    8 

'      2.51 

2.51 

2.3*1  1 

2.27 

2.20 

0.25 

68 

Apr.    8 

1      2.14 

2.12 

1.04 

1.00 

1.80 

0.25 

60 

Apr.    8                                                      ;      2.36 

2.33 

,     2.12 

2.06 

2.06 

0.80 

70 

Apr.    8 

2.30 

2.37 

2.17 

2.08 

2.08 

0.31 

71 

Apr.    8 

1      2.23 

1.70 

1.43  , 

1.35 

1.35 

0.88, 

72 

Apr.    8 

I      1.87 

1.84 

L67  1 

1.61 

1.50 

0.28, 

73 

Apr.  10 

1       1.14 

1.13 

0.86  ; 

0.62 

0.60 

0.54  ; 

74 

Apr.  11 
Apr.  11 

Station  113 • 

2.12 
2.43 

2.11 
2.43 

1.94 
2.23 

1.88 
2.14 

1.88 
2.15 

0.24  i 

0.28 : 

75 

1 

76 

Apr.  11  ;                                                   '2.60 

2.58 

2.46  , 

2.30 

2.40 

0.20 

77 

Apr.  17  '                                                         2.6C 

2.66 

2.52 

2.45 ; 

2.45 

0.21 

78 

Apr.  18                                                      1      2.70 

2.67 

2.52 

2.44  ' 

2.43 

0.27. 

78i 

June  30                                                      ;      2. 11 

2.00 

1.93 

1.82  ' 

1.84 

a27 

70 

June  14  1                                                           1. 72 

1.67 

1.41 

1.31 

1.30 

0.42 

80 

June  14  ,                                                   1      1.73 

1.68 

1.42 

1.32 

1.31 

0.42 

81 

June  16 
June  16 

Station  114 | 

1.81 
1.81 

1.77 
1.77 

1.50  1 
1.40  ' 

1.80  1 
1.38  I 

1.30 
1.38 

0.42 
0.43 

82 

83 

June  16  1                                                     i      1. 72 

1.66 

1.38 

1.28 

1.27 

0.45 

84 

June  17                                                              1.  88 

1.77 

1.54  , 

1.45  , 

1.44 

0.39 

85 

June  17  1                                                     11. 74 

1,68 

1.30  • 

1.36  1 

1.36 

0.38 

86 

June  17  ,                                                     I      1. 68 

1.62 

1.82 

1.20 

1.28 

0.40 

87 

June  18  , 
June  18  ' 

Station  115 

1.67 
1.73 

1.60 
1.68 

1.31 
1.41  ' 

1.28 
1.38 

1.27 
1.36 

0.40 
0.37 

88 

80 

June  18                                                      1      1. 75 

1.68 

1.42 

1.38  , 

1.37 

0.38 

00 

June  10                                                            1.66 

l.«i 

1.32 

1.28  , 

1.27 

0.89 

01 

June  10  ■                                                    ;      1. 66 

1.61 

1.30 

1,25! 

1.24  1 

0.42, 

02 

June  10                                                              1.  55 

1.53 

1.13 

1.08  1 

1.04  ! 

0.51 

03 

June  30 
June  30 

Station  116 

1.89 
2.00 

1.82 
2.04 

1.07 
1.40 

1.03  1 
1.42  ' 

1.03 
1.30 

0.86; 

a  70 

94 

•                      i 

2.11 

05 

July    1 

1 

1.24 

1.11 

0.51 

0.35  ' 

0.12  . 

L12 

3.* 
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WEST  JETTY,  ABOVE  STATION  1014-25. 


Elevation  in  feet. 


Total  subsid- 
I  ence. 


Location. 


I 

I 

I 

I 

» 

• 

7 

6 

9 

0 

1 

2 

8 

4 

15 

16 

17 

18 

t» 

10 

II 

12 

t3 

U 

25 

» 

27 

28 

29 

10 

81 

82 

83 

84 

85 

88 

87 

88 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


Station  101 . 


StAtiou  100 


Station  99 


Station  98 


I  Station  97. 


Station  96 

Station  9:> 

Station  94 

Station  93 

Station  92 

Station  91 

Station  90 

Station  88  -f  97  . 


1870.     ; 
May  7  I 
May  8 
May  8 
May  8  I 
Mav  9 
May  9 
May  9 
May  10 
May  10 
May  12  ; 
May  12  I 
May  12  . 
May  12  , 
May  13 
May  13  ! 
May  13  i 
May  13  ' 
May  13 
Mavis  I 
May  14  | 
May  14  < 
May  14 
May  14 
Mav  14 
May  14 
Mav  14 
May  14 
May  15 
May  !.=> 
Mav  15 
MaV  15 
May  15 
May  15 
May  16 
May  16 
May  16 
May  16 
May  17 
Mav  17 
Mav  17 
May  17 
May  19 
May  19 
May  19 
May  20 
May  30 
May  20 
I  May  20 
Mav  20 
iMaya) 

51  I  May  21 

52  May  21 

53  I  Mav  21 

54  I  May  21 
55:  Mav  21 

66  I  May  21 

67  1  May  22 
68,  May 22 
«»    May22 


Averaire  Hiibaidence  of  154  blocka  

PTcat««t  aiihftidonce,  block  95,  extreme  oat«'r  end  of  jetty 


1881. 

j 

1882, 

S 

--       - 

i 

1 

S 

s    1 

g 

"S-d 

JO 

^ 

JO 

1 

2.06  , 

v-t 

o 

*-9 

g 

_ 
2.22 

s 

< 



2.17 

I 

2.04 

1 

S 

1 

0.22 

1 

2.00 

0.68 

2.37 

2.27 

2.21 

2.19 

2.14 

0.23 

0.65 

2.31 

2.27 

2.15 

2.14 

2.09 

0.24 

0.70 

2.48 

2.45 

2.33 

2.31 

2.25 

0.23 

0.74 

2.37 

2.35 

2,27 

2.26 

2.23 

0.14 

0.98 

3.23 

2.19 

2.09 

2.07 

2.07 

0  16 

0  61 

1.87 

1.81 

1.72 

1.69 

1.65 

0.22 

0.69 

1.78 

1.72 

1.63  j 

1.61 

1.56 

0.22 

0.60 

1.85 

1.82 

1.73 

1.72 

1.87 

0.18 

0.73 

1.93 

1.89 

1.79  ' 

1.78 

1.73 

0.20 

0.60 

1.91 

1.87 

1.76 

1.75 

1.68 

0.23 

0.74 

1.94 

1.89 

1.77 

1.77 

1.71 

0.23 

0.71 

1.92 

1.88 

1.75 

1.75 

1.70 

0.  22 

0.71 

1.81 

1.75 

1.60 

1.60 

1.54 

0.27 

0.81 

1.76 

1.70 

1.57 

1.56 

1.51 

0.25 

0.78 

1.78 

1.72 

1,58 

1.56 

1.52 

0.26 

0.82 

1.90 

1.84 

1.71  , 

1.68 

1.65 

0.25 

0.79 

1.62 

1.57 

1.42 

1.39 

1.36 

0.26 

0.83 

1.73 

1.66 

1.54  I 

1.51 

1.49 

0.24 

0.78 

1.60 

1.57 

1.42  , 

1.40 

1  37 

0.23 

0.77 

1.38 

1.33 

1.22 

1.20 

1.16 

0.22 

0.70 

1.22 

1  19 

1.12  . 

1.09 

1.08 

0.16 

0.68 

1.26 

1.23 

1.16 

1.15 

1.12 

0.14 

0.64 

1.38 

1.34 

1.28 

1.26 

1.24 

0.14 

0.52 

1.39 

1.35 

1.29 

1.27 

1.2« 

0.13 

0.54 

I.IH 

1.14 

1.09 

1.04 

1.05 

0.13 

0.60 

1.14 

1.11 

1.05 

1.03 

1.02 

0  12 

0.05 

1.17 

1.13 

1.08  ' 

1.05 

1.04 

0.13 

0.69 

L13 

1.10 

1.03  ' 

1.01 

1.00 

0.13 

0.69 

1.41 

1.36 

1.30  , 

1.26 

1.26 

0.15 

0.68 

1.45 

1.40 

1.33  1 

1.20 

1.27 

0.18 

0.71 

1.52 

1.47 

1.38  ' 

1.35 

1.31 

0.21 

0.72 

1.58 

1.51 

1.43  ' 

1.39 

1,36 

0.20 

0,71 

1.48 

1.43 

1.33  : 

1.30 

1.27 

0.21 

0.74 

1.55 

1.51 

1.40  1 

1.38 

1.34 

0.21 

0.72 

1.56 

1.52 

1.44  , 

1.43 

1.40 

0.16 

0.64 

1.47 

1.43 

1.36  ; 

•].34 

1.32 

0.15 

0.55 

1.63 

1.65 

1.57 

1.56 

1.53 

0.10 

0,62 

1.89 

1.88 

1.83  ' 

1.81 

1.78 

0.11 

0.48 

2.li 

2.11 

2.05  1 

2.02 

2.00 

0.12 

0.45 

2.17 

2.16 

2.09 

2.07 

2.04 

0.13 

0.49 

2.19 

2.17 

2.11 

2  10 

2.07 

0.12 

0.45 

2.20 

2.19 

2.14 

2.13 

2.11 

0.09 

0.43 

2.34 

2.32 

2.27 

2.26 

2.24 

0.10 

0.37 

2.33 

2.32 

2.26 

2.25 

2.24 

0.09 

0.36 

2.45 

2.43 

2.37 

2.37 

2.34 

o.n 

0.40 

2.33 

2.31 

2.25  1 

2.  23 

2.21 

0.12 

0.47 

2.24 

2.23 

2.18 

2. 15 

2.15 

0.09 

0.37 

2.04 

2.01 

1.97 

1.95 

1  94 

0.10 

0.42 

1.94 

1.92 

1.86 

1.86 

1.84 

0.10 

0.49 

2  04 

2.02 

1.97 

1.95 

1.95 

0.09 

0.47 

2.23 

2.21 

2  16 

2.16 

2.14 

0.09 

0.44 

2.29 

2.27 

2.  23  , 

2  21 

2.19 

0.10 

0.50 

2.32 

2.30 

2.24  ' 

2.24 

2,22 

0.10 

0.44 

2.01 

2.00 

1.95  , 

1.94 

1.92 

0.09 

0.46 

1.55 

1.51 

1.46  i 

1.46 

1.43 

0.12 

0.49 

1.48 

1.46 

1.41 

1.40 

1.38 

0.10 

0.47 

1.64 

1.G2 

1.54  , 

1.  55 

1.54 

0.10 

0.50 

1.84 

1.81 

1.75  1 

1.76 

1.74 

0.10 

0.49 

0.22 
1.12 

1.01 

r  end  of 
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KIPP  DAM. 

DiiriDg  the  mouth  of  July,  1881,  eighty-three  cords  of  willows  were  placed  nponib 
structure,  which  joins  the  upper  eud  of  the  west  jetty  with  the  west  sbonr,    '^ 
were  placed  throughout  its  length  of  600  feet,  making  its  upper  surface  1.5  feet 
average  flotHl-tide,  aud  checking  the  flow  of  water  over  it,  which,  in  conaequcn«< 
its  deterioration,  was  considerable  during  high  river. 


WING-DAMS. 

With  the  exception  of  three  wing-dams,  jirevioualy  mentioned,  which  are  buih^ 
crib- work,  all  others  placed  during  the  year  were  constructed  of  piles  and  latii» 
work,  in  precisely  the  same  manner  as  those  described  in  a  previous  report  as  havb^ 
been  placed  in  the  pass  above  Goat  Island  (see  page  1247,  Appendix  L,  of  the  Anaai 
Report  of  the  Chief  of  Engineers  for  1881),  except  that  the  lattice-work  ia  confiiMJ 
between  two  rows  of  piles,  which  are  bound  together  by  chain  and  swivels*.  E*i 
dam  is  firmly  braced  by  piles  driven  at  an  inclination  of  60^  with  a  horizontal,  bvi 
driver  built  for  that  purpose.  Fifteen  of  these  dams  have  been  built,  and  two  of  th 
old  mattress  dams  (Nos.  18  and  19)  lengthened  by  the  addition  of  sections  of  latti» 
work.  They  are  built  on  or  near  the  sites  of  mattress  dams  which  were  previooa^ 
used,  bnt  which  ha<l  so  much  deteriorated  as  to  be  of  no  further  value.  The  locatiMf 
of  these  dams  are  shown  on  Chart  No.  1 ;  they  are  numbered  in  the  order  in  wbid 
they  were  built,  and  corresponding  numbers  are  given  in  the  following  table,  whi^ 
gives  information  regarding  the  location  of  and  material  used  in  building  them. 

Tahh  giving  in/ofTnation  concerning  the  location  of  and  material  uaed  in  the  eonBtrucfioM  i 

lattice  wing-dams. 


Material  used. 


3 

4 

5 

6 

7 

8  i 

9 

10  I 

11  I 
12, 

13  , 

14  , 
15 
16 
1? 
18  I 
19 


LocAtioD. 


,  Feet 

Station  11  -f  25,  east  jetty i  -'2X 

Station  17-1-70,  east] otty -  225 

Station  22  +  30,  east  jetty ;  192 

Station  110,  ea«t  j<Hty . .  /. ,  160 

SUtion  110,  west  jetty  ,  160 

Station  106,  east  jetty 190 

Station  105.  west  jetty 198 

Station  89  -\-  20,  west  jetty 185 

Station  76,  west  jettv 200 

Station  89  f  20,  oast  station 210 

Station  76  i  40,  east  jetty    157 

Station  94,  west  jetty 207 

Station  100,  west  jetty 200 

Station  94,  east  jetty  219 

Station  100,  east  jetty 212 

Station  71  -|-  30,  ea»t'  jetty 81 

Station  71  +  30,  Wfst  jetty ,  83 

Totals 3, 107 


i 

o 

I 

a 


Is 

ca>a 


s 


28 

26 

30 

31 

45  . 

44 

68 

29 

35 

23 

26 

41 

44 

29 

37 


4.490 
5,9.4 

5, 110 
4.800 
5,890 
3,599 
4.256 
4,  6.18 
3,.V<4 
1,805 
2.664 
3.805 
3,  937 
3,018 
2,  702 
2,473 
1,530 


551  64, 225 


526  

718  

700  

70ft  

«83  

714  96    C 

836  195    » 

674  87    '-, 

756  54 

453  

489  .- 

760  55    « 

8(»6  90    5* 

574  54 

.-j09  19    * 

316  - 

319  ' 

3, 125   10,733  700    ^ 


190 
222 
240 
162 
150 
190 
232 
225 
240 

150 
240 
2.32 
267 
212 
100 
73 


Another  structure  which  answers  the  same  purpose  as  these  dams,  that  is,  toc««- 
tract  the  ^vate^-way  and  thereby  increase  the  channel  depth,  was  built  on  the  w«i 
side  of  the  channel,  connecting  the  outer  ends  of  dams  Nos.  1  and  2  opposite  £ast  Poitf. 
and  extending  100  feet  below  the  latter.  This  longitudinal  dam  or  T-head  is  also  bnit 
of  piles  and  lattice-work  and  is  located  in  an  average  depth  of  22  feet  of  water.  B^ 
total  length  is  1,045  feet,  and  in  its  ccmstruction  111  piles,  30,763  feet  B.  M.  scantliu|. 
and  3,330  carnage  bolts  were  used. 

DREDGING. 

The  dredging  done  at  different  localities  during  the  year  has  amounted  in  time  v 
eighty-seven  days  of  ten  hours  each,  as  follows: 
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Two  days  in  the  pass  itself^  near  Bayou  Grande. 

Thirty-four  days  in  the  "  channel  through  the  jetties." 

Fifly-one  days  on  lumps  beyond  the  ends  of  the  Jetties. 

During  the  months  of  January  and  February  no  dredging  was  done  in  the  jetty  chan- 
lel,  nor  was  it  required,  since  the  effect  of  the  high  and  rising  stage  of  the  river  upon 
lie  chaonel  was  snificient  to  maintain  it. 

This  is  the  longest  interval  of  time  since  July,  1879,  during  wbich  no  dredging  had 
»een  done. 

ADDITIONAL  PLANT. 

During  tfieyear  one  pile-driver  was  built  and  another  rebuilt,  the  former  for  driv- 
ng  inclined  piles  for  braces ;  one  flat-boat  aud  one  calking  flat  built  and  two  flat- 
boats  and  one  barge  thoroughly  repaired.  The  wood- work  of  the  dredge  "Bay ley," 
MMuisting  principally  of  her  guards,  was  renewed,  as  was  also  a  section  of  her  suction 
pipe,  andshe  is  now  nndergomg  thorough  repairs  to  her  hull  and  machinery.  One 
kQK-boat  and  one  small  launch  repaired;  two  dwellings  thoroughly  repaired,  and  a 
kitchen  bnilt  to  the  hotel. 

At  times,  when  other  work  was  not  required,  the  force  was  employed  in  discharging 
balltst  from  vessels  and  distributing  such  of  the  same  as  was  not  nsed  for  other  pur- 
poses, to  bnild  up  a  surface  above  tide-water. 

FORCE  EMPLOYED. 

The  average  force  employed  during  the  year,  including  officers,  mechanics,  foremen, 
laborers,  &^c.,  has  been  sixty  in  number. 

EXAMINATIONS  AND  SURVEYS. 

The  examinations  and  surveys  made  during  the  year  have  been  reported  to  you 
monthly,  aud  the  resiilts  of  more  extended  surveys  mads  during  the  month  of  June 
are  given  herein,  and  comparisons  ms^e  with  earlier  results.  The  results  and  com- 
parisons are  given  in  tabular  form,  or  represented  graphically  on  charts  and  general 
statements;  to  aid  in  a  clear  understanding  of  them  seems  all  that  is  necessary,  since 
in  previous  reports  the  methods  of  presenting  them  are  described  in  detail,  aud  when 
on(»  understood,  all  that  is  really  necessary  is  to  add  to  the  tables  or  diagrams  each 
new  set  of  results. 

At  the  Head  of  Fosses, — ^The  survey  at  this  point  extends  over  the  san^e  area  as  for 
two  previous  years,  and  is  shown  on  Chart  No.  6. 

Ab  compared  with  last  year'ssurvey.  Northeast  Pass  has  deepened  about  2  feet,  mostly 
over  the  area  included  between  the  eastern  30-ii)ot  contour  and  the  east  shore.  The 
weetem  30-foot  contour  has  moved  to  the  eastward,  and  both  have  assumed  a  more 
regnlar  form,  conforming  in  direction  more  to  that  of  the  shore  of  the  pass.  As  com- 
pared with  1875,  this  pass  shows  a  deepening  varying  from  1  to  9  feet,  being  a  quite  uni- 
form increase  of  6  feet,  and  the  greatest  increase  being  below  the  mattress  sill.  (See 
•ections  E  F,  G  H,  and  I  J,  Chart  No.  7.) 

By  reference  to  Chart  No.  6  and  sections  G  H  and  I  J,  Chart  No.  7.  it  will  be  seen 
that  the  shoaler  area  above  Upper  Dam,  which,  in  a  great  measure,  forms  a  dividing 
rid^  between  the  waters  of  Northeant  Pass  and  the  other  passes,  has  increased  in  area 
donng  the  year,  and  now  extends  farther  above  the  dam  than  ever  before ;  the  26-foot 
curve  defining  it  has  moved  up  stream  250  feet  during  the  year,  and  while  the  western 
curve  has  changed  but  little,  tne  eastern  one  has  moved  to  the  eastward  about  250  feet. 
Pitmi  1880  to  1881  this  area  deepened,  in  consequence  of  the  breaks  in  upper  dam,  but 
doring  the  past  year  it  has  shoaled  an  amount  in  excess  of  the  deepening  of  the  pre- 
vious year,  which  shows  that  this  dam  is  effectual  so  long  as  its  foundation  mattresses 
are  in  place. 

From  section  A  B,  it  will  be  seen  that  a  deepening  of  about  2  feet  has  taken  place 
during  the  year  from  the  main  river  into  South  Pass,  exteudiug  down  to  opposite 
upper  dam,' but  below  this  point  the  general  result  is  a  shoaling  varying  from  2  to  5 
foet.  Thirty  feet  depth  in  the  main  river  and  the  same  depth  in  the  pass  is  now 
divided  by  a  distance  of  330  feet,  and  over  the  dividing  area  the  depth  is  so  small — a 
fractional  part  of  a  foot  less  than  30  feet — that  we  may  now  consider  that  a  depth  of 
30  feet  may  be^ carried  from  the  main  river  into  South  Pass. 

Section  C  D  indicates  a  shoaling  of  Southwest  Pass,  though  there  is  a  large  area  in 
this  pass  which  has  deepened  about  2  feet  during  the  year.  Last  year  there  was  but 
aaaall  area  above  the  mattress  sill  which  had  a  depth  of  30  feet ;  this  area  was  sep- 
iuated  from  deeper  water  in  South  Pass  by  an  intervening  areacontaining  a  less  depth 
than  30  feet,  which  dnring  the  year  has  scoured  out,  thus  making  a  wide  channel  of 
30  feet  depth  from  South  Pass  into  Southwest  Pass. 

While  the  results  of  last  year  seemed  to  indicate  that  Northeast  Pass  would  event- 
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nally  increase  its  flow  at  the  expense  of  the  other  passes,  it  now  seems  possllill 
that  the  contrary  may  follow,  for  it  seems  probable,  from  an  inspection  of  Chatf 
No.  6  and  from  a  knowledge  of  the  recent  changes,  that  the  shoaler  area  now  int«8« 
vening  between  30  feet  depth  in  the  main  river  and  the  same  depth  in  South  anf 
tiouthwent  passes  will  scour  out,  ho  that  the  3U*foot  curve  on  the  west  side  of  SoatJfe< 
west  Pass  Channel  will  assume  a  direction  the  same  as  that  designating  26  feetdept^ 
while  the  eastern  30-foot  curve  will  be  traced  from  South  Pass  and  inclosing  a  ahoaiei 
area  above  upper  dam,  thus  making  a  channel  of  30  feet  depth  into  all  the  passes. 

The  topographical  features  represented  on  Chart  No.  6  scarcely  need  explanation;  tlit 
representations  are  mostly  of  new  formations,  since  the  works  of  improvement  weit 
built,  and  will  be  readily  understood. 

Survey  of  South  Pass  from  its  head  to  South  Pass  light-house. — During  the  m<)nth  of  Sep- 
tember  a  survey  of  South  Pass  was  made,  the  charts  of  which  are  ^os.  4  and  5. 

By  comparison  with  the  survey  made  a  year  previous,  the  general  result  indicatei, 
bnt'little  change  throughout  the  pass  during  the  year.  A  feature  of  improvement  is  Dotej 
from  the  fact  that  the  30-foot  curve  above  Goat  Island  has  moved  down  480  feet,  azi| 
that  above  Bayou  Grande  600  feet ;  thus  increasing  the  depth  of  water  to  30  feet,  over  a^ 
area  1,080  feet  in  length,  which  had  a  less  depth  the  year  previous.  The  total  length  U 
pass  having  a  less  depth  than  30  feet  is  at  present  1.2  miles,  the  shoalest  sectiom 
Deing  near  Picayune  and  Grande  Bayous  and  above  Goat  Island. 

Commencing  at  a  point  3,000  feet  below  Head  of  Passes  light-house  the  west  show 
of  the  pass  has  been  built  out  50  to  80  feet  for  a  distance  of  1,200  feet  since  1W5,  by  de- 

Eosits  accumulating  in  that  locality.  Below  this  point,  and  for  a  distance  of  2,000  fed 
elow  the  foot  of  Goat  Island,  the  western  bank  of  the  pass  has  cut  away  in  places; 
the  change,  however,  is  slight,  and  this  section  is  the  only  one  along  which  the  banki 
have  been  affected. 

During  the  year  the  channel  near  Bayou  Grande,  and  above  Goat  Island,  has  under- 

fone  slight  fluctuations,  and  for  a  few  days  during  the  month  of  February  there  wa*: 
ut  25  feet  depth  over  a  small  area  above  Goat  Island.  (See  Appendix  A,  certificate: 
dated  February  13.)  This  shoaling  resulted  from  a  scouring  which  was  going  on  at  tbi 
head  of  the  pass,  and  as  soon  as  the  latter  ceased  the  depth  at  this  locality  began  ti 
increase.  According  to  my  survey  of  June  20,  the  least  channel  dimensions  at  thii 
point  are  26  feet  depth  by  140  feet  width.  On  the  same  day  the  channel  near  Bayoi 
Grande  had  a  least  depth  of  26.6  feet,  and  the  least  width  of  the  2&-foot  channel  wai 
250  feet. 

THR  CHANNEL  THROUGH  THE  JETTIES. 

The  channel  through  the  Jetties  is  shown  on  Chart  No.  1.  In  Appendix  A  I  havi 
given  copies  of  the  certificates  which  you  have  issued  during  the  year,  as  they  give  in- 
f(>rmatiou  regarding  the  maintenance  of  channel,  not  only  ^Hhrough  the  jetties,"  but 
throughout  the  pass. 

This  channel  has  varied  its  dimensions  slightly,  from  time  to  time,  during  the  year. 
as  will  be  seen  from  the  following  table,  and  with  but  little  dredging  the  requirsJ 
dimensions  have  been  maintained,,  except  for  a  few  days : 
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The  least  depth  "through  the  jetties"  June  30,  1882,  was  30.8  feet,  the  least 
of  the  30-foot  channel  was  60  feet,  and  the  least  width  of  the  2B-foot  ch»iiiie^  wj 
feet. 

On  May  *23  the  26-foot  channel  heyond  the  ends  of  the  jetties  was  found  to  he  bilj 
feet  wide,  the  obstruction  being  caused  by  a  narrow  spit  which  had  formed  between^ 
center  lump  and  one  nearest  the  end  of  the  east  jetty.  This  spit  terminated  wi£ 
small  mud  lump  almost  directly  in  advance  of  the  end  of  the  east  jetty,  and  600  fc 
from  it,  on  which  a  depth  of  24  feet  was  found.  It  was  very  small  in  area,  probili 
not  more  than  10  or  15  feet  square,  for  with  the  launch  moving  as  slowly  as 
but  one  sounding  could  be  made  upon  it  each  time  passing  over  it. 

Dredging  was  continued  at  this  point  until  June  5,  when  stormy  weather  preventt 
further  work.     On  June  10,  and  before  any  further  dredging  was  done,  I  made  eo 
ings  and  found  that  this  lump'  ha<l  been  removed,  and  there  is  uow  a  depth  of 
feet  at  the  locality  where  it  existed. 

On  June  21  my  survey  showed  that  the  26-foot  channel  directly  between  theea 
of  the  jetties  was  but  185  feet  wide,  and  was  less  than  200  feet  in  width  tbronghi 
a  section  200  feet  in  length.  This  width  was  increased  by  dredging,  and  found  to 
210  feet  on  the  26th,  foUowiuff. 

The  following  table  gives  the  minimum  depths  of  "channel  through  the  jetties* 
various  dates  since  the  commencement  of  the  works  of  improvement,  ancl  aervn 
show  the  progressive  channel  improvement  from  that  time  to  the  present. 

Table  giving  the  depths  of  water  through  the  jetties,  at  variout  data. 


Dat«. 


0  to  2,000. 


Distances  from  East  Pointy  in  feet. 


2,000  to     4,000  to   ;  8,000  to'  |  8,000  to     ia.OM  S 


4,000. 


Jane  . 


May 

Augnat.  .. 
November . 


1875. 
1876.' 


March. 
July. 


1877. 


October  25  to  December  14 
1878. 

March 

December 

1879. 

March , 

June 

July8 

December 

1880. 

June 

July 

Auj;ru8t 

Sep  tember 

October 

November 

December , 

1881. 

January  

February 

March , 

April 

May 

June 

July 

August 

October , 

November 

December 

1882. 

January  

February 

March 

April 

May 

June 


22.5 

23.3 
23.5 
22.0 

24.1 
24.0 
26.3 

26  0  ' 

28.4 

28.6 
27.5 
30.5 
31.0 

31.0 

30.5  > 

30.5 

30.7 

31.0 

30.6 

30.9 

30.5 
30.4 
31.5 
30.4 
30.2 
:io.  0 
31.0 
30.1 
30.2 
80.8 
30.2 

30.5  I 
31.8  I 
31.2  I 
31.7  I 
30.5  ! 
80.8 


I 


18.7 

20.3 
19.6 
20.3 

21.1 
24.0 
24.4 

25.9 
26.4 

27.5 
28.4 
30.7 
31.0 

32.5 
31.0 
30.4 
81.0 
31.5 
31.0 
30.6 

30.4 
30.2 
31.2 
30.0 
30.5 
30.5 
32.0 
32.0 
30.3 
31.8 
31.8 

30.4 

33.0  : 
30.6 ; 

32.6  i 
33.5  I 
35.5  ! 


6,000.* 


16.7 

22.0 
21.0  ' 
21.1 

23.2 
26.0 
28.5 

35.5 
35.7 

43.4 
47.7 

47.8 

44.0  ' 

46.0 

44.4 

41.0 

40.3 

43.0 

41.9 

41.6 

41.3 

43.0 

42.7  , 

43.8 

42.  5  I 

37.6 

38.3 

39.2  ' 

39.4 

41.3 
39.7 
89.2 
39.6 
39.4 
39.0 


8,000.    I    10,000.        it«i- 


21.0  , 
33.5 
21.2  , 

22.0 
23.8  ' 
24.2 

25.4  I 

27.1  , 

27.0  . 

29.2  i 
31.0  I 
31.7  I 


31.4  , 
30.8  I 
32.0  j 
80.6  ; 
30.3  ' 
90.8  I 
30.8  I 
1 
33.8 
32.0  I 
32.0 
33.0 
32,6  , 
32.0  , 
3,1.5 
32.0  i 
31.4 


SL7 

17.1 

23.0  , 

21.1  * 

2L2 
23.5 
23.0 

24.3 
25.3 

27.0 
29.2 
3a7 
31.8 

85.1  I 

3L5  i 

32.0 

32.0 

31.0 

30.9 

81.0 

30.7 
81.0 
32.0 
33.0 
30.5 
31.7 
33.0 
31.0 
31.2 


iS 


30.4 

30.0 

30.8 

30.2 

31.1 

30.2 

30.5 

30.8 

30.8 

31.6 

30.5 

30.3  , 

81.0 

81.3  ' 

31.2 

31.3  1 

1 

St 

III 

SI 
361 

»l 

sol 
aol 
an 

Ml 
3ftl 
3(U 

30} 
391 
301 

30i 
31i 
3U 
32i 
30i 
30J 
30J 
30J 

30.! 
30.1 

n) 

83.1 
81.1 
31.1 
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Daring  the  montli  of  February  a  scouring  commenced  in  the  channel  opposite  a 
»ine  oi|  the  east  jetty,  3,550  feet  below  East  Point.  This  deepening  has  been  increas- 
g  and  extending  over  a  largo  area  from  month  to  month,  until  now  its  greatest 
pth  is  93  feet,  and  the  area  containing  a  ^^reater  depth  than  80  feet,  is  900  feet  long 
id  300  feet  wide.  (See  Chart  No.  1.)  Dnnng  the  mostrapid  scour  in  this  locality  the 
itilow  was  narrowly  confined  by  strong  eddies  on  either  side.  A  similar  deepening 
ok  place  fonr  years  ago  a  short  distance  below  this  locality,  and  continued  until  a 
pth  of  114  feet  was  attained  ;  after  a  time  it  began  to  shoal  gradually,  until  Just  pre- 
BUS  to  this  later  deepening  there  was  a  depth  of  40  feet,  where  uow  the  depth  of  98 
it  exists. 

During  the  months  of  July,  1880  and  1881,  the  mud  lump  which  has  long  existed 
ent  7W>  feet  in  advance  of  the  present  ends  of  the  jetties  has  been  dredged  down  to 
leet  depth,  but  with  each  returning  high-river  it  begins  to  come  up  again,  and  at- 
US  its  greatest  height,  that  is,  the  least  depth  of  water  is  found  upon  it,  during  the 
hest  stage  of  the  river.  The  least  depth  on  this  lump  at  present  is  12  feet, 
n  the  month  of  April  a  small  lump  was  located  800  feet  in  advance  of  the  west  Jetty 
1 50  feet  weiit  of  a  line  which  is  the  prolongation  of  that  Jetty ;  when  first  observed 
iras  Just  above  the  surface  of  the  water,  and  on  May  20  a  depth  of  4  feet  was  found 
it,  while  at  present  it  is  about  1  foot  above  the  surface  at  average  flood-tide^  In 
tt  it  is  scarcely  large  enough  for  a  man  to  stand  upon  and  is  cone  shaped.  The 
iterial  comiK>sing  it  above  the  surface  of  the  water  is  reddish  clay  of  about  the  con- 
tency  of  sott  putty,  while  below  the  surface  the  clay  is  of  a  bluish  color  and  such  as 
terally  compose  these  lumps.  This  is  the  first  appearance  of  mud  lumps  above  the 
fftceinthis  locality  since  the  Jetties  were  commenced.  The  location  of  this  lump 
bown  on  Chart  No.  1. 

nlie  depth  of  water  over  the  shoal  area  east  of  the  east  Jetty  has  increased  slightly 
Inng  the  year,  while  over  the  area  to  the  westward  of  the  west  Jetty  it  has  decreased 
namount  varying  from  1  to  3  feet. 

I  SURYBYS  BEYOND  THB  ENDS  OP  THE  JETTIES. 

l  ExtcHding  to  a  depth  of  100 /e^^. — Concerning  this  area,  its  subdivisions,  the  meth- 
4  of  obtaining  and  comparing  the  results  witn  previous  ones  scarcely  needs  repeti- 
li,  since  it  is  explained  in  my  previous  report.  (See  Appendix  L,  page  1263,  of  Report 
4he  Chief  of  Engineers  for  lcj81.>  The  chart  of  this  survey  is  No.  2.  By  reference 
Hate  I  it  will  be  seen  that  all  the  curves  except  that  designating  40  feet  depth  have 
itanced  during  the  year,  the  50-foot  curve  showing  the  greatest  movement,  of  148 
lit,  and  the  :<0-foot  curve  the  least,  being  28  feet.  From  this  plate  the  movement  of 
Nh  particular  portion  of  each  curve  since  1876  and  up  to  the  present  time  may  be 
Wied. 

)q  Plate  II  are  given  the  results  of  comparisons  between  1876  and  1882,  from  which 
^11  be  seen  that  with  the  exception  of  the  central  and  eastern  portions  of  the  20 
ul  30  foot  curves  all  have  advanced  since  1876,  and  it  is  interesting  to  note  from  No.  2 
Ahis  plate  the  regularity  with  which  the  advance  increases  in  amount  as  the  depth 
^ases. 

fhe  basis  of  these  comparisons  has  always  been  the  survey  of  1876,  but  as  this  sur- 
^did  not  extend  as  far  to  the  westward  as  later  ones  have,  mnch  of  the  western  per- 
il of  the  outer  curves  had  to  be  omitted  in  order  to  compare  with  1876,  and  for  this 
'%0D  it  might  seem  that  this  comparison  would  not  give  a  fair  result,  since  an  equal 
>tkion  of  each  curve  on  either  side  of  a  center  line  parallel  to  lines  which  would  be 
1  prolongation  of  the  jetties  is  not  considered;  such,  however,  is  not  the  case, 
low  if  we  take  the  survey  of  1877  as  a  basis,  then  we  may  make  these  comparisons 
^rnsing  the  whole  of  each  curve  that  is  given  on  Chart  No.  2.  The  results  will  be 
'tut  the  same  as  by  the  former  comparison  out  to  and  including  the  curve  designat- 
5 80  feet  depth.  By  reference  to  part  No.  2,  Plate  II,  we  see  that  the  90-foot  curve 
Iw8  the  greatest  advance,  whereas  by  using  the  results  of  1877  as  a  basis  the  70-foot 
'tve  shows  the  greati'st  advance. 

Hie  accompanying  diagram  gives  the  results  of  comparisons  by  mean  ordinates  be- 
Jtan  1877  and  1882,  and  is  constrncted  in  the  same  manner  as  part  No.  2,  Plate  II; 
wis,  the  ordinate  of  each  curve  in  1877  being  zero,  that  for  1882  will  indicate  the 
ttHint  that  each  curve  has  advanced  since  1877 ;  for  example,  we  see  that  from  1877 
^4^  the  30-foot  curve  advanced  99  feet  and  the  70-foot  corve  494  feet. 

85e 
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From  this  diaflpram  we  see  that  the  advance  increases  in  amoimt  as  the  depth  j 
ereases  until  70  reet  depth  is  reached,  and  beyond  this  it  decreases  with  an  IncreaM 
the  depth,  and  would  seem  to  indicate  that  still  farther  out  we  might  find  an  ai 
which  nad  changed  but  little,  and  perhaps  deepened,  and  I  think  that  resnlte  hei 
after  presented  as  deduced  ftt>m  my  survey  out  to  300  feet  depth  will  show  this  to 
the  case. 

The  fan-shaped  area  with  its  21  subdivisions  is  shown  on  Chart  No.  8 ;  this  «i 
contains  1^  square  miles,  its  outer  limit  being  little  more  than  a  mile  beyond  theps 
ent  ends  of  the  jetties. 

The  following  table  gives  the  results  of  comparisons  at  different  dates,  in  deti 
which  have  been  made  to  ascertain  the  amount  of  deepening  or  shoaling  over  ti 
area,  and  they  confirm  the  results  indicated  by  the  diagrams  on  Plates  I  and  II; 
other  words,  when  there  is  a  general  advance  of  the  curves  we  may  look  for  a  sho( 
ing  over  this  area,  and  vice  versa. 
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I  think  the  changes  in  this  area  will  be  better  understood  from  the  following  disgnii 
representing  it  on  a  small  scale.  The  figures  in  each  subdivision  are  the  differen» 
between  the  mean  depths  iu  these  divisions,  and  therefore  express  the  amoaDtf 
shoaling  or  deepening  in  each  during  the  period  under  consideration ;  shaded  ant 
denote  shoaling,  and  blank  areas  deepening.  No.  1  gives  the  results,  which  are  dedoeii 
by  comparing  the  depths  in  18t^l  with  those  in  18d2,  and  No.  2,  by  comparing  the dep^ 
iu  1876  with  those  iu  1«82: 

JTol, 
.  788/-J88Z. 


\  '\'/)  t,~^  ^y.^'^'v-' ■''?'^.!^"  ''^"' 


7876-7883. 
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From  No.  2  we  see  what  is  clearly  indicated  by  previons  diagram^,  and  that  is  a 
eneral  shoaling  over  this  area,  the  same  increasing  in  amount  with  the  depth  of 
^atar. 

2.  Surveif  extending  out  to  a  depfk  of  300  feet  ofwaPer, — In  compliance  with  yonr  qrders 
aptain  Ellis/  Master  of  steamer  Arbntus,  reported  to  me  at  5.90  %  m..  June  27,  for 
Dty  in  connection  with  this  survey.  At  8  a.  m.  everything  was  in  readiness  for  the 
rork,  which  was  commenced  after  a  delay  of  i  wo  hours,  caused  by  a  rain  squall.  This 
tnrey  was  completed  on  the  29th,  after  twenty  seven  hours' actual  work,  having  niu 
)  lines,  averaging  7  miles  in  length  ft'om  the  end  of  the  Jetties,  and  making  626  sound- 
tgt.  The  position  of  the  vessol  was  located  every  five  minutes  by  angles  read  from 
kree  stations  near  shore,  together  with  sextant  angles  on  board.  As  much  care  was 
ikon  in  making  the  soundings,  and  having  calm  weather,  with  other  conditions 
ivorable,  thev  are  as  accurate  as  could  be  obtained  with  lea<l  and  line. 
The  chart  of  this  survey  is  No.  3,  and  on  the  same  chart  are  profiles  by  which  the 
BDths  may  be  compared  with  those  obtained  by  similar  surveys  in  1876  and  1879. 
Dly  five  lines  of  the  survey  of  1876  are  used  in  these  comparisons,  since  only  this 
imber  are  in  the  same  localities  as  the  later  one. 

Some  of  the  soundings  taken  in  1879,  on  a  line  corresponding  to  No.  4,  seem  to  have 
len  in  error,  as  was  indicated  in  the  development  of  the  survey  at  that  time;  I  men- 
>oed  this  apparent  error  at  the  time,  but  it  was  deemed  best  to  present  the  results 
stained. 

The  soundinffs  this  year  and  in  1876  as  taken  in  this  locality  would  indicate  a  prob- 
)le  error^  at  least  in  1879,  since  from  our  knowledge  of  the  changes  in  the  Onlf 
ittom  it  IS  not  probable  that  a  shoaling  of  40  or  50  feet  in  a  single  locality  in  three 
ara  would  be  erased  during  the  next  sneceeding  three  years. 

By  usiug  the  five  lines  (1,  3,  4, 7,  and  10),  which  can  be  compared  with  others  in  the 
me  locality  in  1876,  it  will  be  seen  that  the  ^nefal  result  is  a  shoaling  varying  from 
U>  15  feet  and  extending  out  to  about  200  teet  depth  of  water,  and  at  this  locality 
»re  seems  to  be  an  area  which  has  changed  bnt  little,  while  beyond  this  depth  there 
ft  deepening  on  lines  3  and  10,  a  shoaling  on  1  and  4,  while  ou  7  there  are  localities 
bich  have  deepened  while  others  have  shoaled,  and  still  others  seem  unchanged. 
By  comparing  the  depths  on  the  remaining  5  lines  (2,  5,  6,  8,  and  9)  with  tnose  of 
79, we  find  on  No. 2  an  alternate  deepening  and  shoaling;  on  No.  5,  a  decided  shoal- 
g  OQt  to  140  feet  depth,  a  slight  deepening  to  220  feet  depth,  and  a  general  deepen- 
%  beyond ;  on  No.  6,  a  deepening  out  to  130  feet  depth,  a  shoaling  out  to  200  feet 
fth,  and  a  general  deepening  beyond ;  on  No.  8,  a  shoaling  out  to  100  feet  depth  and 
Keneral  deepening  beyond ;  on  No.  9,  a  general  deepening  out  to  220  feet  depth  and 
decided  deepening  beyond  this  locality. 

Prom  the  evidence  furnished  by  these  comparisons  a  conclusion  regarding  the 
langes  in  the  Gulf  bottom,  seaward  from  the  ends  of  the  Jetties,  since  1876,  may,  I 
ink,  be  arrived  at,  which  is  that  from  the  ends  of  the  Jetties  and  for  a  distance  of 
ree  miles  out  there  has  been  a  shoaling  varying  in  amount  from  5  to  15  feet,  and 
•t  at  a  distance  of  3  miles  out,  or  in  the  neighborhood  of  220  feet  depth  of  water, 
tn  is  an  area  which  has  changed  but  little,  while  beyond  this  area  there  has  been 
deepening  varying  in  amonnt  from  5  to  15  feet. 

The  existence  of  this  area  of  least  or  no  change  was 'anticipated  in  concluding  my 
factions  Arom  the  results  given  on  a  diagram  on  page  1348. 

fUXriTY  OF  THE  SURFACE  CURRENT  IN  THE  JETTY  CHANNEL  AND  GULF  OF  MEXICO. 

b  compliance  with  yonr  request  I  made  determinations  regarding  these  velocities, 

e  results  of  which  are  given  in  detail  on  Chart  No.  7.  These  observations  were  made 

»y  15,  on  which  day  the  Gulf  was  very  calm,  wind  east  to  northeast,^varyinff  in 

locity  from  4  to  12  miles  per  hour,  and  the  tide  ebbing  at  the  rate  of  two-tenths  of 

foot  per  hour,  falling  1.4  feet  in  seven  hours.    These  conditions  are  exceptional,  par- 

mlarly  regarding  the  wind  and  a  calm  sea,  and  while  the  results  are  interesting  they 

a  Hcarcely  be  considered  of  much  value,  especially  as  a  basis  for  theory.    The  only 

iqUb  which  could  be  of  value  would  be  those  deduced  from  a  series  df  observations 

ade  dnring  different  stages  of  the  river,  and  including  difi'erent  conditions  of  the 

ipd,  tide,  &c.,  for  the  effect  of  wind  and  tide  upon  the  surface  velocity  is  clearly 

ident  from  the  results  presented  on  Chart  No.  7 ;  but  such  results  cannot  be  ob- 

ined,  since  a  calm  sea  is  absolntely  necessary  in  order  that  these  observations  may 

i  made,  and  as  this  is  exceptional,  only  obtaining  during  comparatively  few  da.vs  iii 

'  year,  the  resnlts  on  snch  days  must  necessarily  be  exceptional  to  a  general  result. 

The  float  used  in  these  observations  was  a  cork  having  a  surface  5  inches  sqnare, 

I  id  was  2  inches  thick,  sufficiently  weighted  so  as  to  immerse  it  about  one-half  its 

I  tickness.    It  was  located  every  minute  by  angles  read  from  stations  to  a  small  flag 

;  M  directly  over  it,  the  staff  of  which  was  fastened  at  right  angles  to  a  pole  20  feet 

i  iig,  which  was  carried  in  a  boat  from  which  it  was  used.    In  this  way  I  was  able  to 

leio  small  a  float,  and  thereby  avoid  the  wind  effect  as  mnch  as  possible. 
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It  isniinecessarv  to  detail  the  results  of  each  8et  of  obeervatioiiR,  as  I  thiuk  theysre 
clearly  shown  and  will  be  readily  understood  from  the  chart  above  referred  to.  At 
the  commencement  of  the  first  set  of  observationis  the  tide  waM  four-tenths  of  a  foot 
above  average  flood,  and  had  been  ebbing  the  shortest  time,  and  the  wind  had  attained 
about  its  maximum  velocity,  while  during  the  last  set  (No.  5)  the  wind  was  but  4 
miles  per  hour,  and  the  tide  had  fallen  1.2  leet  during  the  six  hours  previuus,  and  the 
change  in  direction  of  the  path  of  the  float  may  be  readily  accounted  for  by  the  change 
in  these  conditions. 

In  No.  2  the  float  was  started  near  the  end  of  the  east  jetty  and  out  of  a  direct  car- 
rent,  and  its  path  was  along  the  oividing  line  between  muddy  and  clear  water,  it 
keeping  in  the  lat  tar,  and  about  1  foot  from  the  line  most  of  the  way  oat. 

As  will  be  seen,  the  greatest  velocity  in  the  jetty  channel  is  through  the  narrowest 
section  which  terminates  with  a  solid  dam  of  crib-work  on  either  side;  the  diminu- 
tion of  velocity  in  the  next  or  outer  section  might  be  accounted  for  in  disturbances 
caused  while  placing  eribs  for  the  outer  wing-dam  at  tbe  end  of  the  west  jetty,  as 
this  work  was  done  during  the  time  I  was  making  these  observations,  havmg  been 
commenced  after  I  had  completed  one  set. 

During  six  mouths  of  the  year  I  was  assisted  by  Assistant  Engineer  Thomas  L.  Ray- 
mond, and  throughout  the  year  by  Recorder  G.  W.  Lawes,  to  both  of  whom  I  am  in- 
debted for  valuable  assistance. 

Very  respectfully,  your  obedient  servant, 

C.  Donovan, 

Capt.  W.  H.  Hkurr,  A^sUtant  Engineer. 

Corps  of  Engineers, 


UNITED  8TATK8  INSPECTING  OFFICER'S  CERTIFICATES  FOR  MAINTENANCE  OF  CHANNEL  \ 
AT  THE  MOUTH  AND  HEAD  OF  SOUTH  PASS  OF  THE  MISSISSIPPI   RIVER,   AND  AI.SO 
THROUGH   **THE  PASS  ITSELF, "  AS  DESIGN AllSD    BY  ACTS  OF  CONGRESS  APPROVED 
MARCH  3,    lb75,  AND  MARCH  3,  1879. 

United  States  Engineer  Office, 

Port  Eads,  La.^  August  13,  1881. 

I  certify  that  between  the  dates  of  May  10,  1881,  and  August  9, 1881,  both  dates  in- 
clusive, Mr.  James  B.  Eads  maintained  ^*  a  channel  through  the  jetties''  at  the  mouth 
of  South  Pass  of  the  Mississippi  River,  ''26  feet  in  depth,  not  less  than  200  feet  in 
width  at  the  bottom,  and  having  through  it  a  central  depth  of  30  feet  without  regard 
to  width."  The  width  of  "  200  feet  at  the  bottom  "  was  not  preserved,  however,  until 
deeper  water  in  the  Gulf  of  Mexico  was  reached,  but  was  contracted  to  110  feet  between 
two  lumps  which  are  700  feet  peaward  of  the  end  of  the  east  jetty.  This  deficiency  was 
determined  by  a  survey  made  June  24,  a  chart  of  which  accompanies  this  certiticato ; 
another  survey,  made  June  28,  shows  this  width  to  have  been  increased  to  210  feet 
by  dredging,  which  had  been  done  in  the  mean  time.  There  were,  therefore,  four  da.VH 
(  une  24,  25,  26,  and  27)  during  which  a  channel  ''2(5  feet  in  depth,  not  less  than  200 
feet  in  width  at  the  bottom,"  did  not  exist  beyond  the  present  ends  of  the  jetties,  at 
the  locality  above  mentioned. 

Depths  were  reduced  to  the  plane  of  "average  flood-tide,  which  is  indicated  by  a 
reading  of  2.76  feet  on  United  States  engineers' gauice  at  South  Pass  light>house. 

During  the  above-mentioned  period  (May  10,  1881,  to  August  13,  Ic^l)  a  channel, 
having  ''a  navigable  depth  of  26  feet,''  was  maintained  through  tbe  shoal  at  the  head 
of  South  Pass  and  "  through  the  pass  itself." 

W.  H.  Heuer, 

Captain  of  EKgineerB, 


United  States  Engineer  Office, 

Port  Eads,  La.,  Norembtr  13,  1881. 
I  certify  that  1>etween  the  dates  of  August  14,  1881,  and  November  13,  1881,  bork 
dates  inclusive,  Mr.  James  K.  Eads  maintained  "a channel  through  tbe  jetties,  'at  the* 
mourh  of  South  Pass  of  the  Mississippi  River,  "26  feet  in  depth,  not  less  than  200  feet 
in  width  at  the  bottom,  and  having  through  it  a  central  depth  of  30  feet  without  re~ 
gard  to  width." 

Also  that  during  the  above-mentioned  period  (August  14, 1881,  to  November  13, 1881, ) 

a  channel  having  '*  a  navigable  depth  of '26  tVet "  was  maintained  through  the  sboal 

at  the  head  of  South  Pass  and  "  through  the  pass  itself." 

Depths  were  measured  at  "average  flood-tide." 

W.  H.  Heuer, 

Captain  of  Engineert, 
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United  States  Engineer  Office, 

Port  EadSf  La.,  February  13,  1882. 
I  certify  that  between  the  dates  of  Noyember  14,  1881,  and  Febrnary  13, 1882,  both 
ates  inclasive,  Mr.  James  B.  Eads  maintained  "a  channel  through  the  Jetties''  at  the 
looth  of  South  Pass  of  the  Mississipp]  Riyer,  '*26  feet  in  depth,  not  less  that  200  feet 
1  -width  at  the  bottom,  and  having  through  it  a  central  depth  of  30  feet  without  re- 
ard  to  width." 

Also,  that  dnrinp^  the  above-mentioned  period  a  channel  having  "a  navigable  depth 
r26  feet"  was  maintained  through  the  shoal  at  the  head  of  South  Pass.  Depths 
lere  measured  at  **  average  Hood-tide." 

W.  H.  Hbuer, 

Captain  of  Engineers, 


» 


cbbtificate  reoardino  the  depth  of  water  *^  through  the  pabs  itself.' 

• 

I  certify  that  between  the  dates  of  November  14, 1881,  and  February  5, 1882,  both 
Ites  inclusive,  a  channel  having  ''a  navigable  depth  of  26  feet"  was  maintained 
thronffh  the  pass  itself,"  but  from  February  6,  1882,  to  February  13, 1882,  such  nav- 
fftble  depth  did  not  exist  in  the  pass  at  a  point  1|  miles  below  Head  of  Passes  light- ' 
>nse,  when  depths  are  reduced  to  a  plane  indicated  by  a  reading  of  1.8  feet  on  a 
mge  at  Head  of  Passes  light-house;  but  considering  the  stage  of  river  (high)  during 
lis  latter  period,  the  actual  depth  would  be  1.7  feet  more  at  hieh-tide,  1.2  feet  more 
t  low- tide,  and  1.5  feet  more  at  mean  tide,  than  when  reduced  to  the  plane  above 
ferred  to. 

If  a  plane  of  reference  in  conformity  with  the  opinion  of  the  Board  of  Engineers 
^pointed  by  Special  Orders  229,  Headquarters  Army,  Adjutant  General's  Office,  No- 
imber  2, 1876,  be  used,  that  is,  *^  if  the  measure  of  depths  be  from  the  level  of  average 
le^h-tides  occurring  during  the  stage  of  the  river  when  the  volume  is  least,"  then  the 
ipth  would  be  0.6  foot  more  than  if  reduced  to  a  plane  indicated  by  a  reading  of  1.8 
let  on  gauge. 

The  following  are,  therefore,  the  results  according  to  the  above  statements,  viz: 
1.  When  depths  are  reduced  to  a  plane  indicated  by  a  reading  of  1.8  feet  on  gauge 
k  distance  over  which  '*a  navigable  depth  of  26  feet"  did  not  exist  (fh>m  February 
to  February  13, 1882,  inclusive)  was  400  feet,  and  the  least  depth  over  this  area  was 
I  feet. 

S.  If  the  stage  of  river  at  the  time  the  soundings  were  made  be  considered,  then 
ft  navigable  depth  of  26  feet"  did  exist  throughout  the  quarter  from  November  14, 
m,  to  February  13,  1882,  inclnsive,  for  in  this  case  the  plane  of  the  river's  surface 
How- tide  was  1.2  feet  above  the  plane  to  which  the  depths  were  reduced  (1.8  feet 
I  gauge). 

3.  If  the  depths  are  reduced  to  a  plane  which  is  the  mean  of  the  high  waters  of  the 
Nr  at  this  place  taken  for  one  or  more  lunations  when  the  river  is  at  what  is  known 
(its  low  stage,  then  the  least  depth  would  be  25.6  feet,  and  the  distance  over  which 
\  navigable  depth  of  26  feet"  did  not  exist  would  be  400  feet. 

W.  H.  Heubr, 

Captain  of  Engineers. 


United  States  Engineer  Office, 

Port  Eads,  La.,  May  13,  1882. 
I  certify  that  between  the  dates  of  February  14,  1882,  and  May  13,  1882,  both  dates 
lelnsive,  Mr.  James  B.  Eads  maintained  ''a  channel  through  the  Jetties"  at  the  month 
i  South  Pass  of  the  Mississippi  River,  <<26  feet  in  depth,  not  less  than  200  feet  in 
f dth  at  the  bottom,  and  having  through  it  a  central  depth  of  30  feet,  without  regard 
I  width." 

, During  the  above-named  period  a  channel  having  "a  navigable  depth  of  26  feet" 
%s  maintained  through  the  shoal  at  the  bead  of  South  Pass  and  *' through  the  pass 

W.  H.  Heuer, 

Captain  of  Engineers. 
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APPENDIX  M. 


[MPROVEMENT  OF  HARBOR  OF  NEW  ORLEANS;  OF  PEARL  RIVER,  MISSIS- 
SIPPI;  OF  BAYOUS  TECHE  AND  BLACK,  AND  OTHER  WATER- COURSES  IN 
LOUISIANA;  CONNECTION  OF  BAYOU  TECHE  WITH  GRAND  LAKE  AT 
CHARENTON. 


BEPOBTOF  MA  JOB  AMOS  STICKNEY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor  at  New  OrleaDS,  La. 

2.  Pearl  River  from  JackBOD  to  Carthage, 

Ml  88* 

3.  Pearl  River  below  Jackson,  Mias. 

4.  Amite  River,  Louisiana. 

5.  Vermillion  River,  Louisiana. 

^   Tangipahoa  River,  Louisiana, 
.'cbefuncte  River,  Louisiana. 

8.  rickfaw  River.  Louisiana. 

9.  Bayou  Teche,  m>m  Saint  Martinsville 

to  Port  Barre,  La. 


10.  Counectiqn  of  Bayou  Teche  with  Grand 

Lake  at  Charentou,  La. 

11.  Bayou  Black,  Louisiana. 

12.  Bayou  Con  r tableau  from  Port  Barre 

to  Atchafalaya,  Louisiana. 

13.  Bayou  Terre  Bonne,  Louisiana. 

14.  Bavou  La  Fonrcbe,  Louisiana. 

15.  Calcadieu  River  from  Phillips' Bluff  to 

its  mouth. 

16.  Calcasieu  Pass,  Louisiana. 

17.  Pass  Marianne,  Mississippi  Sound. 


EXAMINATIONS  AND  SURVEYS. 


18.  Breakwater  at  Lake  Pontchartrain. 
L9.  Atchafalaya  River,  Louisiana. 

20.  Grand  Caillou  Bayou. 

21.  Little  Caillon  Bayou. 

22.  Pass  Maucbac  and  Bayou  Manchac, 

Louisiana,  A'om  its  mouth  to  the 
Mississippi  River. 


23.  Bayou  Plaquemine,  Louisiana. 

24.  Bayou  Fusilier,  Louisiana. 


United  States  Engineer  Office, 

New  Orleans,  La.,  August  24,  1882. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  of  improvement  and  examinations  and  surveys  in  my 
charge  for  the  fiscal  year  ending  June  ^,  1882. 

These  works,  with  exception  of  removal  of  wreck  in  Pass  Marianne, 
were  in  charge  of  Maj.  0.  W.  Howell,  Corps  of  Engineers,  till  Decem- 
ber 1, 1881,  since  which  time  they  have  been  in  my  charge. 

Capt.  D.  W.  Lockwood,  Corps  of  Engineers,  has  served  under  the 
immediate  orders  of  the  officer  in  charge  during  the  year. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers^  U.  8.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 
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M  I. 
IMPROVEMENT  OF  HARBOR  AT  NEW  ORLEANS,  LOUISIANA. 

This  work  originated  from  a  survey  made  in  the  winter  of  1877  \ 
1878,  under  the  direction  of  a  Board  of  Engineers,  convened  at  the  : 
quest  of  the  city  authorities  of  New  Orleans  to  consider  plans  for  f 
protection  of  the  harbor  front  of  New  Orleans  from  the  effects  of  cav 
banks  of  the  Mississippi  along  that  front  (See  Beport  of  Chief  of  1 
gineers,  1878,  Vol.  1,  Appendix  J  10.)  ( 

The  United  States  assumed  charge  of  the  work  in  1878,  and  an  a| 
propriation  of  $50,000  was  made  for  its  commencement.  Under  tbi 
appropriation  work  was  begun  and  continued  by  hire  of  labor  and  pu( 
chase  in  open  market  until  the  appropriation  was  exhausted.  (See  U4 
port  of  Chief  of  Engineers  for  1879,  Appendix  K  1,  and  for  1880,  A^ 
pendix  M  1.)  t 

By  act  of  Congress  approved  March  3, 1879,  further  appropriation 
was  made  to  the  amount  of  $60,000,  and  under  this  the  work  was  pi^ 
out  at  contract,  John  Boy  being  the  contractor.  The  contract  was  en 
tered  into  December  26, 1879,  and  annulled  February  10,  1881.  For  ai 
account  of  the  work  done  under  this  contract  with  John  Boy,  aud  tin 
causes  which  led  to  its  annullment,  see  Beport  of  Chief  of  Engineen 
for  1881,  Appendix  M  1.  At  the  close  of  the  fiscal  year,  June  3*3, 1881 
the  contract  had  been  assumed  by  two  of  Boy's  sureties,  F.  A.  Bdiai 
and  W.  n.  Beauham,  the  third  surety,  F.  £.  Foucher,  having  failed  tr 
signify  his  intention  of  taking  part,  although  addressed  several  timo 
on  the  subject. 

By  virtue  of  a  power  of  attorney  executed  March  18, 1881,  F.  A.  Be 
hau  was  authorized  to  act  for  and  in  behalf  of  W.  H.  Beahham. 

The  original  contract  specified  that  the  work  of  laying  mats  shook 
commence  when  the  river  had  reached  a  7-foot  stage  as  indicated  bj 
the  Carrollton  gauge.  After  this  stage  had  been  reached  bat  litth 
progress  was  made  in  the  work ;  one  mat  was  placed  in  position  on  th< 
river-bed  August  24,  and  another  September  7. 

Under  date  of  September  13  Mr.  Behan  was  informed  that  the  man 
ner  in  which  the  work  was  being  carried  on  was  unsatisfactory,  thai 
he  was  not  using  due  diligence,  and  directing  him  to  furnish  this  ofiSa 
with  satisfactory  assurances,  within  five  days,  of  his  ability  and  inten 
tion  to  prosecute  the  work  more  rapidly,  or  the  engineer  in  charge  wouU 
consider  it  his  duty  to  recommend  that  the  contract  be  totally  annulled! 

To  this  Mr.  Behan  replied,  under  date  of  September  19,  giving  a^ 
reasons  for  dela^'  the  obstructions  in  the  river,  which  prevented  layind 
the  mats  on  the  bottom ;  the  presence  of  shipping,  which  interfered  witi 
his  launching  barge;  and  interference  of  the  wharf  lessee,  who  was  en] 
gaged  in  constructing  wharves  in  the  vicinity  of  the  work.  Work  w» 
stopped  upon  the  receipt  of  the  following  telegram : 

Washington,  D.  C,  Septemher  28,  1861. 
Major  Howell,  Engineers : 

Secretary  of  War  directs  that  all  operations  for  improving  harbor  at  New  Orlean 
under  present  plan  be  at  once  discontinued. 

Wright, 
Chifif  of  Eugineere. 

On  the  following  day  a  telegram  was  i*eceived  stating  that  the  plai 
under  which  work  had  been  carried  on  was  abandoned.  Since  then  Mc 
Belian  has  put  in  a  claim  for  damages,  amounting  in  the  aggregate  to 
$36,350.39. 
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.  This  claim,  with  a  history  of  the  case,  was  forwarded  to  the  Chief  of 
iEogiiieers,  under  date  of  Jauaary  27, 1882,  for  the  instructions  of  the  de- 
partment, without  taking  any  other  action,  for  the  reason  that  the  case 
preneuted  some  c6mplications,  arising  from  the  question  of  propriety  of 
items  uf  claim  and  the  status  of  Behan. 

1     According  to  instructions  contained  in  indorsement  from  Engineer 

I  J>epartment,  dated  Feliruary  2,1882,  returning  the  papers  presented  by 

Behaii,  and  directing  that  the  accounts  be  thoroughly  examined,  I  re- 

^ferred  them  to  Assistant  Engineer  Douglas,  who  had  acted  as  inspector 

^  of  the  work,  and  who  made  a  careful  and  critical  examination  of  and 

I  report  on  each  item  of  expenditure  claimed  by  Behan.  This  report,  with 

(ill  papers  relating  to  the  matter,  was  returned  to  the  Chief  of  Engineers 

tinder  date  of  May  10, 1882,  since  which  time  the  claim  of  Behan  has 

heeii  placed  before  the  Court  of  Claims. 

By  act  of  Congress  approved  June  14,  1880,  an  appropriation  of 
|75,()0O  was  made  for  continuance  of  improvement.  The  contract  under 
this  ai)propriation  was  awarded  to  James  E.  Slaughter,  and  articles  of 
agreement  were  entered  into  October  16, 1880.  (See  Report  of  Chief 
of  Engineers  for  1881,  Appendix  Ml.)  This  work  was  located  in  Carroll- 
ton  Bend,  and  was  commenced  August  12,  and  continued  until  Septem- 
ber 29,  when  it  was  stopped  by  the  telegram  from  the  Chief  of  Engi- 
neers already  given. 

Twenty-seven  cane  mats,  TOO  by  84  feet,  were  laid,  covering  about  2,268 
feet  ahmg  the  river  bank.  When  work  was  stopped  the  contractor  put 
in  a  claim  for  $23,390.26  for  value  of  plant,  material,  &c,  on  hand  at 
the  time.  This  claim  was  referred  by  my  predecessor  to  the  Chief  of 
Engineers,  who  referred  it  to  Capt.  D.  W,  Lock  wood.  Corps  of  Engi- 
neers, for  report.  He  recommended  that  $14,429.98  be  allowed.  Event- 
ually Mr.  Slaughter  was  paid  $16,095.26,  the  government  retaining  pos- 
session of  the  material  on  hand  for  making  mats,  and  the  contractor  the 
plant  for  launching,  &c. 

In  September,  1881,  a  Board  of  Engineer  officers  was  convened  to 
consider  the  subject  of  the  improvement  of  the  harbor  of  Kew  Orleans. 

ORDER  CONVENING  BOARD. 
[Special  Orders,  No.  97.] 

Headquarters  Corps  of  Engineers, 

United  States  Army, 
Washington,  D,  C,  September  12,  1681. 

[Extract.] 

1.  By  direction  of  tfae  Secretary  of-  War  a  Board  of  Engineer  officers,  to  consist  of 
Mig.  C.  R.  Sater,  Maj.  W.  H.  H.  fienyaurd,  Maj.  Auios  Stickuey,  Capt.  O.  H.  Ernst, 
wiU  assemble  at  New  Orleans  on  the  20th  instant,  or  as  soon  thereafter  as  practicable, 
to  examine  the  present  condition  of  the  work  in  'progress  for  the  protection  of  the 
river  front  of  that  city,  and  to  report  upon  the  questions  conoected  therewith  con- 
tained in  letter  of  instructions  of  this  date.  *  *  * 
By  command  of  the  Acting  Chief  of  Engineers. 

Geo.  H.  Eluot, 
Major  of  Engineers, 

A  resurvey  of  the  bend  at  Carrollton  and  the  one  in  the  third  district 
was  ac  once  commenced,  in  accordance  with  the  instrnctious  of  the 
Board,  and  upon  its  completion  the  Board  reassembled  at  Kew  Orleans 
February  17,  1882. 

Daring  February,  April,  May,  June,  and  Au^st  soundings  were 
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taken  on  selected  lines  in  the  third  district,  rnnning  oat  from  220  to  2 
feet  from  shore,  for  the  purpose  of  determining  the  nature  and  amou 
of  changes  that  might  be  taking  place  in  that  locality. 

By  act  of  Congress  approved  March  3, 1881,  $75,000  were  appropi 
ated  for  continuation  of  the  work.  Under  date  of  September  6, 188 
a  project  was  submitted  by  my  predecessor.  Major  Howell,  for  expeu 
iture  of  this  amount  in  continuing  the  work  then  in  progress  in  Ca 
ronton  Bend.  This  project  was  not  approved,  and  since  the  time  whc 
work  was  stopped  by  the  Chief  of  Engineers  nothing  has  been  doi 
except  making  the  surveys  in  the  third  district  already  referred  to.  li 
new  project  has  been  submitted  for  this  work,  as  from  the  terms  of  tl 
river  and  harbor  bill  it  seemed  probable  that  the  work  would  be  place 
under  the  supervision  of  the  Mississippi  Biver  Commission. 

The  work  is  in  the  collection  district  of  New  Orleans.  The  nearest  Ught-honse 
at  the  mouth  of  the  Mississippi  River. 

Toti^l  amount  appropriated ^GO,  <^<W  ' 

Total  amount  expended 114,  &46 

Statement  ah&ioing  the  number  of  vesseU,  steam  and  Bailj  entered  at  and  cleared  from  the  pi 
of  New  Orleans  ;  total  value  of  imporla,  specie^  free  and  datlabh* ;  total  value  of  export 
domestic,  to  foreign  countries;  total  value  of  txportSf  foreign^  to  foreign  countries;  gra^ 
total  of  exports,  and  amount  of  revenue  collected  on  imports,  for  tfoi  fiscal  year  ending «/« 
30,  1882: 

TomiAf 

Nnmber  of  entrances  of  steam  vessels 495  798,  :^ 

Number  of  entrances  of  sail  vessels 424  221, 5 

Totals 919  1,019,9 

Nnmber  of  clearances  of  steam  vessels 524  834, 3 

Number  of  clearances  of  sail  vessels 445  231, 5 


Totals 969  1.065,8 

Imports : 

Merchandise  free $3, 507, 7 

Merchandise  dutiable '. 8,710,3 

12,218,0 


American  silver  dollars 5, 1^ 

Foreign  silver  dollars 116, 9! 

122.  a 


Exports : 

Value  of  domestic  merchandise 70, 657, 8( 

Value  of  foreign  commodities: 

Free.. 124,956 

Dutiable ? 33»,931 

36:i,8i 

Total 71,021,7- 


Export  silver  bullion 1,1' 

American  silver  dollars 20, 7 


21.  H 


Revenue  collected  on  imports 3,060.9H0  i 

Total  amount  appropriated 260,000  i 

Total  amount  expended 114.546  ' 
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Money  statement. 

nly  1,  1881,  amount  ayailablA (198, 475  45 

Illy  1,  18(^,  amoantr  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jnly  1,  188L |50,681  64 

uly  1,  1882,  outstanding  liabilities 2,340  53 

53,022  17 


aly  1,  1882,  amount  available 145,453  28 

Amount  available  for  fiscal  year  ending  June  30,  18^,  and  in  addition 

such  amount  as  may  be  allotted  by  the  Mississippi  River  Commission..     145, 453  28 


LETTES  OF  THE  CHIEF  OF  ENailSEEBS. 

Office  of  the  Chief  of  Engineers, 

United  Statks  Army, 
Washington^  D.  C,  January  16,  1882. 
Sir:  In  answer  to  the  reference  of  a  resolution  of  the  Senate  of  Jan- 
uary 5, 1882,  directing  that — 

The  Secretary  of  War  transmit  to  the  Senate  a  copy  of  any  and  all  papers  relating 
to  the  repair  or  impru^ement  of  the  Mississippi  River  levee  in  front  of  the  city  of  New- 
Orleans — 

1  have  the  honor  to  submit  the  accompanying  copies  of  papers  from  the 
files  of  this  office,  marked  1  to  G,  inclusive,  which  will  fully  explain  the 
origin  and  progress  of  the  work  of  bank  protection  thus  far  applied  to 
certain  portions  of  the  water-front  of  New  Orleans,  and  the  difficulties 
attending  it. 

It  will  be  perceived  that  in  accordance  with  the  recommendation  of  a 
Board  of  Engineer  Officers  which  it  was  found  advisable  to  convene  to 
consider  the  question  of  the  propriety  of  continuing  the  plan  of  im- 
provement adopted,  and,  if  necessary,  to  mature  a  new  plan  for  the  pro- 
tection of  the  river- front,  all  operations  then  in  progress  were,  with  your 
sanction,  suspended  on  the  28th  September  last. 

The  accounts  of  the  contractors  whose  work  was  discontinued  in  con- 
sequence of  this  determination  are  in  course  of  adjustment,  but  a  iinal 
settlement  with  them  has  not  as  yet  been  made. 

The  time  of  resumption  of  work  upon  this  improvement,  and  the 
plan  for  its  prosecution  which  may  be  recommended  for  adoption  for 
the  future,  will  depend  in  a  great  measure  upon  the  results  of  the  in- 
vestigations of  the  above-mentioned  Board  of  Engineer  Officers,  who 
atill  have  the  subject  under  consideration,  but  whose  liual  report  thereon 
has  not  as  yet  been  received  at  this  office. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers^ 

Hon.  Egbert  T.  Lincoln,  Brig,  and  Bvt.  Maj.  Oen. 

Secretary  of  War. 


LETTEB  OF  THE  CHIEF  OF  ENaiNEURS. 

Clinton,  Conn.,  September  10, 1881. 
General  :  In  accordance  with  previous  arrangements,  I  met  the  Hon. 
Secretary  of  War  and  the  Hon.  E.  John  Ellis,  M.  G  ,  at  Long  Branch, 
yesterday. 
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From  the  photographic  viewR  of  portions  of  the  river- front  at  New  0 
leans,  it  appears  that  the  current  has  made  serious  inroads  upon  the  bai 
since  the  river  <*x)ramenced  falling,  and  that,  unless  there  be  some  err 
in  the  statements  of  Mr.  Ellis  in  regard  to  the  locality,  the  part  oiF  tl 
front  upon  which  the  protecting  works  have  been  ai>plied  by  Maj* 
Howell  has  suffered  equally  with  that  upon  which  no  work  has  be< 
done — ^in  other  words,  that  the  system  of  protection  adopted  haf%  prov< 
a  failure. 

The  result  of  the  consideration  of  the  subject  was  to  convene  a  Boai 
of  Officers  of  the  Corps  to  meet  at  New  Orleans  at  as  early  a  day  as  pra 
ticable,  to  examine  into  the  subject  anew  with  all  the  light  that  ti 
past  experience  of  Major  Howell  may  afford.  The  Board  is  to  consii 
of  Majors  Suter,  Benyaurd,  and  Stickney,  and  Captain  £rnst;  and  yo 
will  please  issue  the  order  by  direction  of  the  Secretary  of  War. 

As  the  working  season  is  limited  to  low  river,  and  is  therefore  shorl 
it  is  of  the  first  importance  that  the  Board  be  got  together  as  soon  a 
possible.  It  may  be  practicable  for  all  the  members  to  get  there  by  th 
20th  inst.,  if  they  are  given  telegraphic  notice  to  get  rea<ly ;  but  if  yoi 
think  a  later  date  better,  you  will  so  arrange  it,  of  course. 

If  the  work  already  done  has  failed  in  its  object,  its  further  prosecn 
tion  should  be  stopped  as  soon  as  practicable.  You  will  therefore  pleasi 
instruct  the  Board  to  first  consider  the  question  of  the  propriety 
continuing  the  present  plan  of  improvement,  and  to  report  their  view 
thereon  at  the  earliest  day  practicable.  There  are  two  contracts  nnde 
way  now,  I  believe,  and  work  under  them  should  cease  at  once,  if  tb( 
Board  reports  adverse  to  the  present  plan. 

The  Board  should  be  instructed  to  afterwards  proceed  to  consider  ant 
mature  a  new  plan  for  the  protection  of  the  river-front  (harbor  of  New  Or 
leans)  and  to  report  the  same  withouc  unnecessary  delay.  It  is  desira 
ble  that  the  Board  invite  the  viewsof  persons  in  Kew  Orleans interestec 
in  the  subject  of  the  protection  of  the  harbor,  and  especially  of  th 
Hon.  Mr.  JSllis,  the  Representative  from  the  Ne\^  Orleans  Oongressiona 
district. 

Of  course,  any  further  instructions  that  may  suggest  themselves  U 
you  should  be  given. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  EngineerB^ 

Brig,  and  Bvt  Maj.  Oen. 

General  John  G.  Pabke,  U.  S.  A., 

Acting  Chief  of  Engineers. 


letteb  of  pbesibent  of  boabd  of  engineers. 

United  States  Enginbeb  Office, 

Board  Boom, 
New  Orleans^  La.^  September  23, 1881. 
General:  The  Board  of  Engineer  Officers  convened  by  your  Specia 
Order  No.  97,  to  consider  and  report  upon  the  work  of  improvement  o 
New  Orleans  Harbor,  have  been  in  session  here  since  the  20th  instant 
They  have  carefully  examined  into  the  whole  subject  and  are  now  pre 
pared  to  report  upon  the  first  clause  of  the  instructions  furnished  foi 
their  guidance ;  that  is,  upon  the  propriety  of  continuing  operations  undel 
the  present  plan  of  improvement. 
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The  Board  are  nnanimoasly  of  the  opinion  that  the  object  sought  to 
3  accomplished  by  this  improvement  has  not  been  attained,  and  they 
o  Bot  think  that  under  the  present  plan  of  operations  this  object  can 
d  obtained. 

As  the  expenditures  under  present  contracts  amount  to  about  $1,000 
er  day,  the  Board  have  felt  justified  by  their  instructions  in  recommend- 
ig  an  immediate  suspension  of  operations,  and  this  decision  was  ao- 
ounced  to  you  by  telegraph  to-day. 

The  Board  will  submit  a  preliminary  report  covering  this  portion  of 
16  subject  as  soon  as  it  can  be  prepared,  probably  in  the  course  of  10 
r  12  days. 

Their  final  report  on  the  whole  subject  cannot  be  presented  for  some 
me,  as  additional  surveys  are  imperatively  needed  for  the  prepara- 
on  of  reliable  plans  and  estimates.  This  work  will  be  undertaken  at 
uoe,  and  as  soon  as  the  results  are  available,  the  Board  will  reconvene 
>r  the  preparation  of  their  final  report. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  E.  Suter, 
Major  o/Engineeri^  President  of  Board. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S,  A. 


letter  of  the  chief  op  engineers. 

Office  op  the  Chikf  op  Engineers, 

United  States  Army, 
Washingtony  D.  0.,  September  28,  1881. 
Sir:  Referring  to  telegram  of  this  date,  the  Secretary  of  War  has  di- 
ected,  in  accordance  with  the  recommendation  of  the  Board  of  Engineer 
>fficers  convened  by  special  orders  No.  97  from  these  headquarters,  that 
\\  operations  for  improving  harbor  at  New  Orleans,  under  present  plan 
f  improvement,  be  at  once  discontinued. 

Yoa  will  please  inform  the  contractors  whose  operations  are  discon- 
inued  by  this  order  that  this  office  and  the  War  Department  will  aiford 
hem  all  proi>er  assistance  in  the  adjustment  of  matters  connected 
herewith. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers, 
Brig,  and  Bvt,  Maj.  Gen, 
Maj.  O.  W.  Howell, 

Corps  of  E'ngineers. 


preldcinart  report  op  board  op  engineers. 

United  States  Engineer  Office, 

Saint  LouiSj  Mo.,  Octpber  6, 1881. 
General  :  The  Board  of  Engineer  Officers,  constituted  by  special 
rders  No.  97,  Headquarters  Corps  of  Engineers,  September  12^  1881, 
[)  examine  the  present  condition  of  the  work  in  progress  for  the  pro- 
sction  of  the  river  front  of  New  Orleans,  La.,  had,  by  your  letter  of 
istructions  of  September  12, 1881,  two  subjects  presented  for  its  con- 
ideration,  viz : 
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Ist.  The  question  of  the  propriety  of  cootinaing  the  present  plan  i 
improvement;  and, 

2d.  To  examine  anew  into  the  sabject  -of  the  improvement  with  a 
the  light  that  the  experience  of  the  officer  in  charge  might  afford,  an4 
if  found  necessary,  to  consider  and  mature  a  new  plan  for  the  prote 
tion  of  the  river  front. 

The  Board  was  ordered  to  report  its  views  upon  the  first  subject  *'i 
the  earliest  day  practicable,"  and  upon  the  second  "  without  unnece 
sary  delay.''  In  compliance  with  these  instructions,  the  Board  now  hs 
the  honor  to  submit  its  views  upon  the  first  subject,  deferring  its  repoi 
upon  the  second  until  additional  information  now  in  process  of  colie< 
tion  shall  come  before  it.  An  elaborate  survey  of  the  river  front  wa 
made  in  1878,  under  the  direction  of  the  Board  of  Engineers,  convene 
by  the  mayor  of  New  Orleans,  but  as  no  surveys  or  examinations  c 
the  locality  have  been  made  since  that  date,  it  has  been  thought  bea 
to  have  such  surveys  made  as  will  show  the  changes  which  have  sine 
occurred. 

The  accompanying  charts,  being  Coast  Survey  Charts  Nos.  7  and  8  c 
the  Mississippi  River  Survey,  show  the  location  of  the  Mississippi  Rive 
and  tbe  direction  of  its  flow  with  reference  to  the  city  of  New  Orleani 
Issuing  from  the  straight  reach  above  Nine  Mile  Point,  it  makes  a  sharj 
bend  to  the  right  at  Carroll  ton,  then  gradually  curves  to  the  left  to  tlK 
foot  of  Canal  street,  and  then  makes  another  sharp  bend  to  the  light 
after  which  it  follows  a  nearly  straight  line  until  beyond  the  city  limits 
The  width  at  CarroUton  is  about  2,250  feet,  and  the  channel  depth  abou 
140  feet,  and  these  dimensions  remain  nearly  uniform  to  about  the  mid 
die  of  the  gentle  leftward  curvature,  when  the  width  is  gradually  re 
duced  and  the  depth  increased.    The  former  finally  becomes  about  1,90( 
feet  and  the  latter  reaches  a  maximum  of  over  200  feet,  and  it  is  in  thi 
shape  that  the  river  enters  the  sharp  bend  below  Canal  street,  called  ii 
New  Orleans  the  third  district.    The  entire  Mississippi  River  concen 
trated  to  a  degree  nowhere  else  to  be  found  along  its  course,  and  pos 
sessing  therefore  its  maximum  power  of  excavation,  is  here  turned  abou 
an  angle  of  90^  upon  a  radius  of  about  3,000  feet.    The  concave  bank- 
meaning  by  that  term  the  entire  slope  from  the  top  to  the  bottom  of  thi 
river— which  can  resist  such  a  force  for  even  a  brief  period  must  possess 
great  stability.    Rapid  excavations  and  deep  incursions  are  to  be  ex 
pected.    Yet  the  upper  portion  of  this  bend  has  been  occupied  by  th 
city  of  New  Orleans  from  the  time  of  its  foundation,  more  than  a  cen 
tury  and  a  half  ago,  and  the  lower  parts  have  been  taken  up  as  thecitj 
grew,  and  have  now  been  occupied  for  many  years.    There  can  be  bui 
one  explanation  of  this,  and  that  is,  that  the  bank  possesses  a  stabiliti 
which  is  truly  remarkable,  and  that  this  stability  has  been  fortified  bj 
artificial  means.    The  few  borings  which  have  been  made  in  the  vicinitj 
indicate  a  formation  composed  of  alternate  layers  of  clay  and  sand.    1 
may  be  that  where  the  river  intersected  these  layers  the  sand  wa/ 
washed  out  to  a  considerable  distance,  and  heavy  masses  of  the  super 
^posed  clay  fell  into  the  voids  thus  created.    Further  washing  of  th( 
'sand  would  thus  be  stopped,  and  the  bed  of  the  river  would  be  pro 
vided  with  a  continuous  coating  of  clay.     However  this  may  be,  the  fad 
exists  that  the  bank  is  stable,  and  necessarily  stable,  from  top  to  toe. 

But  as  any  material,  even  rock,  will  finally  yield  to  the  action  of  ran-; 
ning  water,  there  has  been  a  gradual  erosion  at  the  places  where  it  wsA 
to  be  expected,  viz,  in  the  concave  bends.    This  has  been  attended  bj 
a  batture  formation  at  the  points.    The  rate  of  erosion  has  been  grea^r 
est  in  the  CarroUton  Bend,  where  there  are  no  wharves  and  where  tht 
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• 

leigliborhood  is  not  thickly  built  up.   .It  was  ascertained  by  tbe  Board 
>f  Engineers  convened  by  the  mayor  of  Kew  Orleans,  in  1877,  that  the 
)ank  at  this  place  had  receded  about  500  feet  in  twenty  years.    While 
liis  has  resulted  in  the  loss  of  considerable  valuable  property  and  should 
be  checked,  the  locality  is  of  altogether  secondary  importance  when  com- 
pared with  the  third  district.    At  the  latter  place  vast  commercial  in- 
terests are  coucentmted ;  the  bank  is  crowded  with  wharves,  and  every 
inch  of  the  adjoining  ground  has  a  value.    Here,  as  before  stated,  the 
bank  is  practically  where  it  has  been  for  a  century  and  a  half,  or  rather 
there  has  been  no  recession.    At  the  extreme  upper  end  of  the  bend, 
in  the  imme^liate  vicinity  of  Canal  street,  there  have  been  large  accre- 
tions, several  blocks  of  the  city  having  been  added  and  built  upon  out- 
side of  what  was  formerly  the  shore  line.     This  is  due  to  the  natural 
I"  movement  of  the  bend  down  stream.     In  the  bend  itself  considerable 
batture  formations  have  occurred  at  intervals  and  then  disappeared. 
This  cannot  be  accounted  for  without  a  knowledge  of  the  various  ob- 
stacles, such  as  wharves,  wrecks,  &c.,  that  may  have  been  placed  in  the 
'  river  at  various  periods — information  not  now  attainable.    It  is  stated 
•  that  the  line  of  the  deepest  water  has  been  gradually  drawing  nearer 
to  the  left  bank;  that  is,  that  there  has  been  a  gradual  erosion  o^  the 
foot  of  that  bank.    This  seems  highly  probable,  but  there  are  not  before 
the  Board  at  this  moment  any  exact  data  by  which  it  can  be  verified. 
That  such  a  movement  should  take  place  is  certainly  natural.    What  is 
more  in  need  of  explanation  is  the  fact  that  the  main  bank  as  a  whole 
retains  its  present  position. 

This  explanation  is  found  in  the  multitude  of  wrecked  wharves  and 
bulkheads  which  here  line  the  river  front.  Wharf  after  wharf  and  bulk- 
hciid  after  bulkhead  have  been  constructed  at  the  top  of  the  bank,  have 
served  their  purposes  for  longer  or  shorter  periods,  and  have  then  slid 
into  the  river.  This  has  been  going  on  for  many  years.  There  is  no 
record  of  how  many  wharves  and  bulkheads  have  gone  in  at  any  one 
place,  except  that  the  number  is  large.  In  some  cases  a  wharf  has 
lasted  but  a  single  year.  It  has  been  reported  by  divers  that  the  re- 
mains of  these  structures  are  to  be  found  all  the  way  to  the  bottom  of 
the  river,  and  it  is  easy  to  believe  that  such  is  the  case.  The  piles, 
beams,  and  planks  of  which  these  structures  are  composed,  though  often 
held  together,  are  twisted  into  irregular  shapes  and  constitute  excellent 
silt-catching  devices.  The  spaces  between  them  may  readily  be  filled 
by  the  river  at  fiood  with  sediment,  much  of  wliich  will  be  removed  at 
low-water.  The  scouring  power  of  the  river  can  thus  find  employment 
upon  its  own  deposits  instead  of  upon  the  main  bank. 

But  this  is  a  very  expensive  means  of  protection,  expensive  not  only 
to  the  owners  of  the  wharves,  but  also  to  the  commercial  interests  of  the 
Mississippi  Valley.  The  repeated  destruction  of  the  wharves  has  ren- 
dered high  wharf  rates  a  necessity,  and  has  thus  been  the  means  of 
levying  a  heavy  tax  upon  all  the  commerce  of  New  Orleans,  one  of  the 
first  sea-ports  of  the  United  States.  The  series  of  photograph's,  28  in 
number,  herewith  transmitted,  show  the  condition  of  the  wharves  in  the 
third*  district  in  August,  1881. 

From  the  foregoing  description  it  is  evident  that  two  distinct  problems 
are  presented  for  the  consideration  of  the  engineer:  Ist.  The  protection 
of  the  banks  from  erosion,  as  at  GarroUton  and  in  the  opposite  concave 
bend  below;  and,  second,  the  protection  of  the  wharves  from  the  inev- 
itable and  usually  prompt  destruction  which  has  heretofore  awaited 
them. 

In  the  year  1877,  a  Board  of  Engineers  was  convened  by  the  mayor 
.86  £ 
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of  New  Orleans  to  consider  the  subject  and  to  report  a  plan  for  the  pres- 
ervation of  the  banks  and  wharves  from  destruction.  The  final  report 
of  the  Board  was  dated  April  8,  1878,  and  is  to  be  found  in  the  Annual 
Eeport  of  the  Chief  of  Engineers,  United  States  Army,  for  1878,  volume 
1,  page  614.  It  is  under  the  plan  therein  proposed  that  the  operations 
now  progressing  were  directed  to  be  carried  on. 

This  plan  proposed  for — 

The  upper  section  of  the  river  at  Carrollton,  and  on  the  right  bank 
above  Algiers,  where  there  are  no  wharves  ♦  ♦  •  to  cover  the 
slopes  from  a  short  distance  above  low- water  to  a  distance  out,  such  that 
all  defective  strata  will  be  protected  by  a  layer  of  brush  formed  into 
rafts,  and  ballasted  with  stone  sufficient  to  keep  them  in  position. 

Along  the  section  of  the  river  from  Morgan's  wharf  to  the  foot  of  Con- 
gress street,  which  includes  the  sharp  bend  below  Canal  street,  above  | 
referred  to,  it  was  proposed  to  form  a  bulkhead  extending  the  entire ' 
distance  in  a  line  with  the  outer  row  of  wharf-piles  by  driving  piles  in 
pairs,  the  distance  between  the  centers  of  each  pair  being  6  feet,  aud 
between  the  piles  of  each  pair  3  feet.  These  piles  are  to  be  bolted  to- 
gether at  low-water,  and  at  the  top,  between  the  piles  andextendingup  ^ 
and^  down  stream,  brush  facines  are  piled  up  to  low- water  mark,  form- 
ing,' so  to  speak,  a  brush  wall.  Above  low-water  mark,  on  the  outside 
of  the  piles,  planks  are  placed  extending  to  high-water  mark.  From 
the  foot  of  this  row  of  piles,  extending  out  as  far  as  may  be  necessary 
to  cover  all  defective  strata,  a  layer  of  brjsh  and  stone  in  suitable  form 
is  laid  upon  the  slope.  The  object  in  not  continuing  the  revetment  clear 
up  to  the  banks,  as  in  the  other  districts,  is  that  it  has  been  found  from 
experience  that  great  difficulty  and  expense  will  attend  the  removal  of 
the  great  number  of  piles  and  timber-work  now  forming  the,  wharves 
and  occupying  a  jwrtion  of  the  slope  needing  protection,  and  which  it 
would  be  necessary  to  remove  were  it  determined  to  carpet  the  entire 
slope,  adding  considerably  to  the  expense,  and  more  than  circumstances 
would  warrant. 

The  width  of  the  brush  matting  is  not  fixed  in  the  text  of  the  report, 
but  in  the  estimate  it  is  described  as  200  feet  wide.  Although  the  term 
"  brush "  was  alone  used  for  the  material  of  which  the  matting  was 
to  be  composed,  a  variety  of  other  materials  were  mentioned  in  the  pre- 
liminary report,  dated  November  23, 1877,  and  it  seems  to  have  been 
the  understanding  that  some  latitude  should  be  allowed  the  cou- 
structing  engineer  as  to  the  selection  of  a  material.  This  view  would 
seem  to  be  supported  by  the  fact  that  the  details  of  making  the  mats 
and  j)lacing  thrm  in  position  were  left  entirely  in  his  hands.  At  all 
events  no  stress  was  laid  upon  any  special  quality  of  brush  which  woald 
render  it  preferable  to  other  materials  for  application  in  this  case.  The 
use  of  a  difterent  material,  if  worked  up  in  such  shape  as  would  carry 
out  the  spirit  of  the  plan,  could  not  be  regarded  as  a  departure  firom 
the  plan. 

Operations  have  been  carried  on  during  the  low-water  seasons  oi 
1878,  1879,  1880,  and  1881,  the  work  for  the  first  three  years  being  cou- 
flned  to  the  third  district,  while  the  greater  portion  of  the  work  done  this 
year  is  in  Carrollton  Bend.  The  following  is  the  method  of  construc- 
tion adopted  for  the  former  district.  The  mat  was  first  made  in  small 
sections  24  feet  by  25  feet,  the  material  used  bein^r  cane.  In  the  finished 
section  the  canes  lay  in  ii  single  layer,  side  by  side,  with  sufficient  inter- 
val between  them  to  allow  for  the  stitching,  say  1  inch.  It  was  sewed 
from  one  end  to  the  otlier  by  seven  continuous  pairs  of  wires  or  piece:- 
of  marline,  the  latter  being  used  to  the  exclusion  of  wire  after  the  first 
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few  mats  were  placed.  The  stich  was  the  shoemaker's  stitch ;  that  is, 
one  marline  passing  under  one  cane,  passed  over  the  next,  under  the 
third,  over  the  fourth,  and  so  on,  while  the  other  marline  of  the  same 
pair  alternated  in  the  same  manner,  but  passing  on  the  opposite  sides . 
of  the  canes.  The  marlines  thus  crossed  each  other  at  each  interval 
between  the  canes.  In  crossing  they  were  not  caught  together.  They 
were  secured  only  to  the  middle  and  end  canes  of  the  section.  The 
breaking  of  a  marline  at  one  point  destroyed  its  efQciency  throughout 
it»  length.  An  opening  was  made  in  each  joint  of  each  cane  to  destroy 
its  buoyancy  and  admit  sediment  from  the  river  after  sinking.  Eight 
of  these  small  sections  were  sewed  together,  end  to  end,  making  a  mat 
200  feet  by  24  feet,  and  it  was  in  this  shape  that  the  mats  were  put  down 
during  the  seasons  of  1878  and  187  J.  For  placing  them,  a  row  of  guide 
piles  6  feet  apart  were  driven  upon  the  line  of  the  front  wharf  piles. 
These  were  heavy  piles  of  pine  65  feet  long,  and  were  intended  to  sub- 
sequently form  part  of  the  brush  wall  described  in  the  plan.  An  iron 
ring  was  slipped  over  each  pile,  fitting  loosely,  to  which  the  end  of  th'e 
mat,  the  24-foot  side,  was  secured  by  a  piece  of  light  rope.  The  barge 
upon  which  the  mat  was  spread  was  then  moved  out  into  the  stream  by 
I  tug-boat,  the  mat  was  launched  and  placed  upon  the  bottom,  with  its 
longer  side  as  nearly  as  possible  perpendicular  to  the  shore.  The  bal- 
la«t  used  with  the  first  few  mats  was  old  boiler-tubes,  and  afterws^rds 
»aiid-bags.  Buoys  were  attached  to  each  mat  before  sinking,  by  means 
)f  which  its  location  upon  the  bottom  could  afterwards  be  approximately 
ascertained.  The  drawing  upon  which  these  maps  are  represented,  a 
jopy  of  which  is  inclosed,  shows  much  irregularity  in  their  sinking. 
3are  was  taken  to  sink  a  new  mat  at  any  place  which  seemed  to  have 
»een  left  iincovered,  but,  notwithstanding  this  precaution,  it  is  probable 
hat  acme  portions  of  the  slope  within  a  distance  of  200  feet  were  left 
meovered.  The  presence  of  ships  at  the  wharves  was  a  serious  incon- 
enience  to  the  work,  causing  frequent  interruptions.  It  could  not  be 
lade  continuous.  The  work  done  in  1878  and  1879  was  begun  just  below 
*ica.vune  Pier  and  extended  to  the  foot  of  Mandeville  street,  covering 
length  of  1,116  feet  measured  along  the  bank.  It  consisted  entirely  of 
latting  of  the  above  description,  nothing  being  done  towards  the  brush 
all  except  the  piling. 

In  resuming  operations  in  1880  it  was  found  impossible  to  begin  at 
fandeville  street,  where  the  work  of  1879  terminated,  because  of  the 
imber  of  ships  moored  below,  as  many  as  20  sometimes  lying  between 
andeville  and  Montegut  streets.  These  the  wharf-master  refused  to 
ove.  TV'ork  was  accordingly  begun  at  Montegut  street,  leaving  a  gap 
'  2,262  feet  between  that  and  the  work  of  1879.  The  general  construe- 
>n  of  the  mats  was  the  same  as  before,  except  that  they  were  made 
rger.  Forty  sections,  eaeh  14  feet  by  25  feet,  were  sown  together, 
akJD^  a  mat  200  feet  by  70  feet,  instead  of  200  feet  by  24  feet,  as  before. 
oating'  "vrays,  having  the  direction  of  their  slope  parallel  to  the  shore 
stead  of  perpendicular  to  it,  as  before,  were  moored  to  the  guide-piles. 
le  mat,  being  secured  to  the  latter  in  the  same  manner  as  before,  was 
inched  up  and  down  stream  instead  of  across  stream,  as  before.  Ten 
ch  mats,  covering  a  length  of  560J  feet  of  bank  between  Montegut  and 
misa  streets,  were  laid  in  1880.  The  drawing  representing  their  posi- 
n  on  the  bottom,  a  copy  of  which  is  inclosed,  shows  irregularity  in 
*ir  location,  but  less  than  in  the  case  of  previous  work.  The  ballast 
3d  was  sand-bags. 

The  work  of  1881  in  this  vicinity  has  made  but  little  progress.    Two 
ts  similar  to  those  of  1880  had  been  laid  at  the  time  of  the  visit  of  the 
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Board,  and  the  floatiug  ways  were  blocked  from  further  progress  down- 
stream by  the  presence  of  a  large  ship  engaged  in  loading  at  the  onh 
wharf  remaining  available  in  the  third  district.  It  was  stated  also  that 
some  of  the  guide-piles  driven  in  advance  of  the  matting  were  beinn 
pulled  up  by  the  wharf  contractor,  as  the^^  interfered  with  the  movement 
of  his  pile-drivers  engaged  in  i*econstructing  the  wharves.  At  Carroll- 
ton,  however,  there  being  no  obstructions  either  above  or  below  the  water 
surface,  the  work  was  being  pushed  with  great  rapidity,  the  character  of 
it  being  precisely  similar,  piles  and  all,  to  that  above  described  for  tbt 
the  third  district  during  the  year  1880. 

The  wharves  in  front  of  which  the  work  of  1878  and  1879  was  dom 
fell  into  the  river  in  the  spring  and  summer  of  1880.  They  were  rebailt 
and  were  wrecked  again  in  1881.  Their  condition  in  August  last  is 
shown  upon  those  of  the  photographs  which  are  numbered  from  1  to  7. 
The  wharves  in  front  of  which  the  work  of  1880  was  done  have  been  de- 
stroyed this  year.  Their  condition  in  August  is  shown  upon  photographs 
15  to  21,  inclusive.  The  oldest  of  the  work  in  Carrollton  Bend  has  been 
down  but  a  few  weeks,  and  has  received  no  further  practical  t«st. 

It  is  plain  that  the  plan  of  improvement  as  executed,  so  far  at  least  as 
the  third  district  is  concerned,  is  a  failure.  The  impossibility  of  doing 
continuous  work,  and  the  flimsy  character  of  the  matting  put  down, 
would  perhaps  account  for  this.  Under  any  i)lan  a  remedy  for  the  first 
evil  consists  in  withdrawing  the  portion  of  the  river  front  under  improve- 
ment from  wharf  service  while  the  work  is  going  on,  and  this  i^uire^ 
the  cooperation  of  the  city  authorities.  The  cane  is  not,  in  the  opinion 
of  the  Board,  a  good  material  for  the  protection  of  the  banks  of  the  Mis 
sissippi.  Its  straightness  and  smoothness  deprive  it,  to  a  large  degree 
of  the  silt-catching  quality  which  is  of  so  great  importance  in  the  revet 
ment  of  the  banks  of  this  river.  A  mattress  made  of  cane  receives  little 
if  any,  re-enforcement  from  the  deposits  of  the  river.  If  this  materia 
be  used  the  mattress  should  be  fabricated  with  great  care,  all  its  fasten 
ings  should  be  made  subvstantial,  and  if  it  be  found  impracticable  by  an^ 
disposition  of  the  material  to  procure  an  artificial  roughness,  it  shouh 
be  prepared  to  resist  by  its  own  strength  all  the  forces  which  may  b 
brought  to  bear  against  it.  This  has  not  been  done,  and  in  the  opinio 
of  the  Board  the  mats,  as  constructed,  do  not  form  a  protection  as  efi: 
cient  as  the  one  contemplated  in  the  ])lan. 

While  the  method  of  construction  has  been  defective,  and  the  circuit 
stances  of  carrying  on  the  work  have  been  singularly  difficult,  it  is  tb 
opinion  of  the  Board  that  no  better  results  would  have  been  attained  i 
the  third  di»trict  if  both  these  causes  of  failure  had  been  wanting.  TL 
problem  here  seems  to  be  one  of  wharf  protection  rather  than  of  bau 
protection,  though  the  latter  question  appears  in  the  background. 

The  root  of  the  principal  evil — the  repeated  destruction  of  the  wharvt 
— seemstoliein  the  construction  of  the  wharves  themselves.  Thebearir 
piles,  fender  piles  and  mooring  piles  alone  obstruct  the  flow  of  the  wat- 
and  cause  deposits.  When  to  these  are  added  the  remains  of  old  wharve 
old  broken  and  settled  piles,  and  old  bulkheads,  a  collection  of  obst 
cles  is  found  near  the  top  of  the  bank  which,  for  efficiency  in  caasii 
silt  deposits,  could  hardly  be  excelled  if  designed  for  that  purpo^ 
Heavy  deposits  are  made  among  them  and  between  the  wharves  durii 
the  higher  stages  of  the  river  when  it  is  charged  with  sediment.  Tli 
mass  of  soft  material  acquires  in  time  a  bulk  and  weight  which  the  ste^ 
slope  below  cannot  support,  even  while  it  remains  submerged.  Whi 
the  river  falls  the  new  deposits  are  often  uncovered,  and  the  tenden* 
to  rupture  is  increased  by  the  withdrawal  of  the  support  furnished  ^ 
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the  water.  The  difficalty  is  aggravated  by  the  presence  of  vessels. 
Vessels  lying  at  the  ends  of  the  wharves  deflect  the  current  downwards 
towards  the  bottom,  and  while  preventing  deposits  at  that  place  cause 
a  scour  upon  the  material  below.  The  deeper  the  draught  of  the  ves- 
sel the  deeper  will  this  action  extend.  A  vessel  drawing  25  feet  will, 
if  left  long  enough  at  one  spot  in  a  rapid  current,  deepen  the  water  by 
an  amount  nearly  equal  to  its  draught.  Here  are  all  the  conditions 
necessary  to  explain  the  various  phenomena  which  accompany  the  de- 
struction of  the  wharves.  The  slope  of  the  bank  being  too  steep  to  bear 
the  great  additional  weight  at  the  top  of  it,  yields,  and  may  yield  in  a 
variety  of  ways.  The  new  material  may  slide  out,  carrying  the  upper 
parts  of  the  piles  with  it,  and  leaving  the  toes  undisturbed ;  in  this  case 
bhe  piles  will  be  inclined  outwards.  Or  it  may  settle  down  vertically, 
pnshing  out  a  layer  of  similar  material  from  beneath  it.  If  the  latter 
ayer  is  within  the  range  of  the  piles  it  will  carry  their  toes  out,  and  in 
his  case  the  piles  will  be  inclined  inwards ;  if  it  is  beyond  the  range  of 
he  piles  these  will  simply  sink  and  not  be  inclined  either  way.  In  the 
lisintegration  attending  these  disruptions  a  crack  may  be  formed  into 
rhich  a  pile  will  sink  of  its  own  weight,  and,  tearing  loose  from  its  cap, 
vili  settle  down  with  greater  rapidity  than  the  balance  of  the  wharf.  A 
combination  of  the  two  movements  above  described,  or  unequal  loading 
•f  the  wharf,  or  an  eddy  about  its  extreniitj',  or  the  unequal  stability 
>f  different  portions  of  the  soil  underlying  the  fresh  deposits,  will  account 
or  the  irregularities  which  sometimes  appear  in  the  wreck  of  a  single 
rharf.  The  yielding  of  the  bank  may  occur  at  any  stage  of  water, 
hoa|rh  it  is  most  usual  immediately  after  the  fall  from  a  high  stage, 
ud  is  rare  immediately  after  a  prolonged  low  stage.  The  increased 
raug'ht  of  thesea-goingshipsnow  visiting  ]S"ew  Orleans  would  cause  more 
ipid  wrecking  of  their  wharves  than  formerly.  While  the  presence  of 
essels  at  the  ends  of  the  wharves  aids  and  hastens  their  destruction,  it 
I,  as  before  stated,  not  essential  to  it. 

How  far  down  this  sloughing  of  the  bank  extends  is  not  now  known, 
ad  it  can  be  ascertained  only  by  careful  and  prolonged  observation. 
;  would  seem  probable  that  the  depth  is  not  great,  not  exceeding  per- 
dips  a  depth  of  40  or  50  feet.  But  whatever  the  depth,  a  preliminary 
any  efficient  protection  must  be  the  removal  of  the  primary  cause  ot 
e  sloa^bing,  viz,  the  overloading  of  the  top  of  the  bank  by  silt  de- 
mta.  The  brush  wall  proposed  in  the  plan  under  discussion  would 
kve  the  contrary  effect.  It  would  increase  the  amount  of  this  over- 
fMlin^,  and  would  aggravate  the  evil. 

The  3oard  is  therefore  forced  to  the  conclusion  that  the  present  plan 
improvement,  whether  viewed  in  outline,  as  to  its  general  merits,  or 
detail;  as  to  its  method  of  execution,  should  not  be  continued. 

Chas.  R.  Suter, 
Major  of  Engineers^  President  of  Board, 

W.  II.  H.  Benyaubd, 

Major  Engineers. 

Amos  Stickney, 

Major  of  Engineers. 

O.  H.  Ernst, 

Captain  of  Engineers. 
irig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 
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final  report  of  board  of  engineers. 

United  States  Engineer  Office, 

Netc  Orleamj  La.,  February  20,  1882. 

General:  The  Board  of  Engineer  Officers,  constituted  by  Special 
Orders  No.  97,  Headquarters  Corps  of  Engineers,  September  12,  1881, 
to  examine  and  report  upon  the  subject  of  the  protection  of  the  river 
front  of  New  Orleans,  has  now  completed  the  duties  prescribed  in  yonr 
letter  of  instructions  of  September  12,  1881. 

In  a  preliminary  report,  dated  October  5, 1881,  the  Board  gave  a  g^en- 
eral  description  of  the  physical  conditions  existing  at  New  Orleans  and 
of  the  plan  of  improvement  then  in  process  of  execution,  and  recom- 
mended that  that  plan  be  discontinued.  For  a  full  explanation  of  these 
pdints  attention  is  invited  to  that  report.  Since  that  date  numerous 
cross-sections  of  the  river  in  Oarrollton  Bend  and  in  the  third  district 
have  been  re-sounded.  The  accompanying  map,  plate  I,  shows  the 
location  of  these  sections.  The  cross-sections  themselves  as  found  by 
the  survey  of  1878  and  again  in  1881  are  shown  upon  the  sheet  of  sec- 
tions, plate  II.  Besides  these  cross-sections  lines  of  soundings  have 
been  run  out  at  short  intervals  in  the  third  district,  giving  profiles  of 
the  left  bank  of  the  river  to  a  short  distance  beyond  the  ends  of  tbe 
wharves.  These  profiles  and  those  taken  upon  the  same  lines  in  1878 
are  shown  upon  plate  III. 

A  comparison  of  the  sections  and  profiles  fully  confirms  the  conclu- 
sions of  the  Board  given  in  it**  preliminary  repor^.  These  were  that  the 
banks  of  the  river  in  the  vicinity  of  New  Orleans  are  stable;  that  in 
the  concave  bends  there  is  a  slow  and  gradual  erosion  at  places  where 
the  stability  of  the  bank  has  not  been  re-enforced  by  the  remains  of  old 
wharves  and  bulkheads;  that  the  frequent  wrecking  of  the  wharves  is 
due  not  to  the  erosion  of  the  bank  but  to  the  sloughing  of  the  silt  de- 
posited among  the  wharves  at  high-water  where  these  are  located  upon 
a  steep  slope. 

The  sections  show  that  no  important  changes  have  occurred  in  the 
bed  of  the  river  since  1878.  Near  the  top  of  the  left  bank  in  the  third 
district  changes  are  shown,  being  in  most  cases  a  fill.  The  third  district 
being  crowded  with  wharves,  the  changes  here  are  to  be  attributed  to 
the  deposit  and  sloughing  of  silt.  The  preponderance  of  the  fill  is  ex- 
plained by  the  higher  stage  at  which  the  recent  soundings  were  taken. 

As  stated  in  the  preliminary  report,  there  are  presented  in  the  river 
front  of  New  Orleans  two  distinct  problems,  viz : 

1st.  The  protection  of  the  wharves;  and, 

2d.  The  protection  of  the  bank  from  erosion. 

The  first  problem  appears  principally  in  the  thinl  district.  At  thit 
locality  the  more  recent  examinations  of  the  Board  show  that  th< 
stability  of  the  bank  is  so  great  that  no  further  protection  seems  ne 
cessary  below  low-water  line.  Above  that  .line  the  slope  as  far  up  tn 
the  line  of  bulkheads  is  now  protected  by  the  presence  of  the  wharves 
and  still  further  up  is  partially  protected  by  the  bulkheads  themselves 
which  will  be  referred  to  below. 

For  the  protection  of  the  wharves  there  seem  to  be  three  alternatives 
viz:  1st,  to  so  construct  them  that  they  shall  not  cause  heavy  silt  de 
posits;  or,  2d,  to  make  them  strong  enough  to  withstand  the  strain: 
brought  to  bear  upon  them  by  the  sloughing;  or,  3d,  to  gradually  re 
move  the  deposits  by  artificial  means  before  they  have  had  an  oppor 
tunity  to  slip  in  mass.  The  first  remedy  may  be  accomplished  by  pro 
vidiug  floating  instead  of  fixed  supports.    The  second  would  require  s 
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form  of  construction  much .  more  substantial  than  an^^  heretofore  used 
at  this  locality,  and  would  be  experimeutal.  The  third  is  easily  accom- 
plished if  it  be  kept  in  view  when  the  wharves  are  constructed. 

A  powerful  tug  presents  probably  the  easiest  and  quickest  means  of 
removing  large  masses  of  silt.  The  disturbance  caused  by  the  motion 
of  her  wheel  will  effect  an  excavation  at  a  considerable  distance,  and 
will  be  effective  at  the  greatest  distance  which  will  be  necessary  in  this 
case.  Openings  between  the  wharf-heads  should  be  left  for  the  admis- 
sion of  such  a  tug,  and  as  soon  as  the  deposits  have  acquired  any  con- 
siderable volume,  and  before  the  river  has  begun  to  fall  from  its  high 
stage,  she  should  be  set  at  work  within  the  wharves  and  between  the 
piers  leading  to  them.  By  this  means  the  pressure  of  the  silt  may  be 
prevented  from  becoming  excessive. 

As  an  additional  precaution,  greater  care  should  be  exercised  in  placing 
the  piles  which  support  the  wharves*  Fewer  piles  should  be  used,  and 
these  should  be  heavier  than  those  now  used,  and  should  be  driven  to 
much  greater  depth.  The  wharves,  in  many  cases,  seem  to  have  been 
constructed  with  the  conviction  that  it  was  impossible  to  make  them 
durable,  and  the  cost  of  their  construction  has  been  kept  as  low  as  pos- 
sible. Piles  have  been  driven,  as  a  rule,  to  a  depth  of  about  12  or  16 
feet,  and  never,  so  far  as  the  Board  can  learn,  to  a  depth  greater  than 
25  feet.    This  depth  should  be  increased  to  about  40  feet. 

In  some  instances  the  wrecking  of  the  wharves  has  been  attended 
by  the  destraction  of  the  wooden  revetment  in  their  rear,  called  a  bulk- 
head.   This  revetment  or  bulkhead  protects  the  levee  from  surface  wash, 
and  holds  its  outer  surface  at  a  steep  slope.    It  does  not  extend  down 
low  enough  to  be  beyond  the  influence  of  the  sloughing  mass  in  front 
of  and  under  it,  and  its  destruction  frequently  involves  danger  to  the 
levee  behind  it.    If  the  fixed  supports  of  the  wharves  should  be  replaced 
by  floating  supports,  these  bulkheads  would  be  still  more  exposed.    To 
give  them  greater  security  they  should  be  built  up  fi*om  a  lower  level, 
and  should  be  more  securely  tied  into  the  bank,  external  braces  being 
aiiandoned.    In  case  floating  wharves  are  introduced,  a  light  matting 
of  brush,  about  30  feet  wide,  should  be  laid  outside  the  bulkheads  on 
the  bottom.    Their  slope  might  to  advantage  be  reduced. 
'    In  CarroUton  Bend  the  problem  of  bank  protection  alone  is  presented. 
The  observations  of  the  Board  show  that  no  great  changes  have  oc- 
conTed  here  since  1878,  but  as  considerable  erosions  took  place  in  the 
twenty  years  preceding  1878,  and  as  there  is  no  re-enforcement  by  arti- 
ficial means  of  the  natural  stability  of  the  bank,  it  seems  desirable  that 
a  revetment  should  be  constructed.    An  examination  of  the  cross-sec- 
tions  shows  a  very  gentle  slope  between  high-water  and  low-water 
marks.     The  soil  is  composed  largely  of  clay.    It  is  thought  that  this 
portion  of  the  slope  may  be  safely  left  unprotected  until  after  the  re- 
vetment of  the  portion  below,  and  that  then  it  will  be  safe  to  ad- 
vance the  bulkhead  and  levee  to  a  line  about  30  or  40  feet  from  low- 
water  mark,  thus  reclaiming  a  considerable  quantity  of  valuable  land. 
This  space,  30  or  40  feet  wide,  between  the  new  bulkhead  and  the  present 
low- water  mark  may  then  be  protected  with  a  layer  of  riprap.    To  be  effi- 
cient, the  protection  of  the  slope  below  the  low-water  line  should  extend 
to  the  bottom  of  the  river.    This  will  require  a  mattress  about  400  feet 
wide.     It  is  essential  that  every  portion  of  this  surface  should  be  cov- 
ered, and  to  insure  this  the  mattress,  when  in  place,  should  be  continu- 
ous, either  by  an  absolutely  continuous  construction,  making  one  single 
mattress  for  the  entire  length  of  the  bend,  or  by  the  thorough  overlap- 
ping of  contiguous  sections,  which  should  be  made  of  the  greatest  practi- 
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cable  length.  The  mattress  should  be  made  of  bnish,  the  material  being 
80  adjusted  as  to  ^wsaess  the  greatest  silt-catching  power.  It  should 
be  substantial,  and  should  be  ballasted  with  stone.  While  the  Board  be- 
lieves that  such  a  mattress  is  practicable,  it  is  aware  that  its  magnitude  is 
unprecedented,  and  that  many  contingencies  may  arise  which  will  alter 
details  of  construction  first  employed,  and  which  will  modify  the  cost. 
It  is  of  the  opinion  that  much  latitude  should  be  allowed  the  construct- 
ing engineer  in  arranging  the  details,  and  that  for  this  reason  he  should 
execute  the  work,  at  least  for  one  season,  by  hired  labor,  and  not  by 
contract. 

The  estimate  of  cost  is  placed  at  7  cents  per  square  foot,  or  $28  per 
running  foot  of  bank.  This  estimate  is  based  upon  the  cost  of  bank 
protection  as  executed  elsewhere  in  this  country,  allowance  being  made 
for  the  greater  diflftculties  to  be  anticipated  in  the  construction  and  for 
the  increased  cost  of  the  materials  in  this  locality ;  but  as  this  allowance 
is  not  the  result  of  exact  data,  the  estimate  must  be  regarded  only  as 
an  approximation.  The  total  length  of  bank  in  Carrollton  Bend  is  about 
10^  feet.    At  $28  per  foot  the  estimated  cost  will  be  $280,000. 

The  right  bank  of  the  river  below  Carrollton  Bend,  for  a  length  of 
about  7  miles,  presents  at  ditferent  places  the  problems  of  both  bank 
protection  and  wharf  protection,  but  the  evils  are  in  both  cases  much 
less  than  at  the  localities  already  considered.  The  remedies  are  the 
same^  and  that  for  wharf  protection  is  as  easily  provided.  The  wharves, 
however,  are  few. 

The  remedy  which  will  eventually  be  required  for  the  greater  part  of 
the  entire  length  of  7  miles  is  a  protection  of  the  bank.  This  does 
not  seem  to  the  Board  to  be  necessary  at  this  time,  and  in  consideration 
of  the  better  information,  both  as  to  cost  and  a&  to  details  of  construc- 
tion, which  will  result  from  the  work  proposed  for  Carrollton  Bend,  it 
respectfully  recommends  that  operations  on  this  part  of  the  river  be  fdr  , 
the  present  postponed. 

It  is  the  opinion  of  the  Board  that  no  work  should  be  undertaken  upon 
the  river  front  of  New  Orleans  until  such  action  shall  be  taken  by  the 
city  authorities  as  will  give  to  the  United  States  during  the  execution 
of  the  work  entire  control  of  the  portion  of  the  front  upon  which  opera- 
tions are  being  carried  on.  To  le^ve  these  exposed  to  interruption  by 
shipping,  by  wharf  contractors,  or  other  obstacles,  will  seriously  dimin- 
ish their  chances  of  success, 

Chas.  E.  Suter, 

Major  of  Engineers, 
President  of  Board. 
W.  H.  H.  Benyaurd, 

Major  of  Engineers. 
Amos  Stickniey, 

Major  of  Engineers. 
O.  H.  Ernst, 

Brig.  Gen.  H.  G.  Wright,  Captain  of  Engineers. 

Chief  of  Engineers,  U.  S.  A, 


M    2. 

IMPROVEMENT  OF  PEARL  RIVER,    MISSISSIPPI,  FROM  JACKSON  TO  CAR 

THAGE. 

This  work  originated  from  an  examination  provided  for  by  Congress 
in  the  river  and  harbor  act  of  1878,  a  report  of  which,  with  plan  and 
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estimate  of  cost  of  improvement,  was  published  in  the  Report  of  the 
Chief  of  Engineers  for  1879,  Appendix  K  2. 

In  the  river  and  harbor  act  approved  March  3,  1879,  an  appropriation 
of  $6,000  was  made  for  commencing  the  work,  and  under  date  of  No- 
vember 20,  1879,  after  due  advertisement,  &c.,  contract  was  entered 
into  with  J.  S.  Hamilton  &  Co.,xunder  this  appropriation,  for  improving 
Certain  specified  portions  of  the  river,  which  would  anord  relief  to  a 
certain  extent  in  opening  navigation  between  Jackson  and  Carthago 
with  a  rise  of  5  feet.  Owing  to  high  water  but  little  work  was  done 
daring  the  fiscal  year  ending  June  30, 1880,  and.it  was  not  until  March 
14, 1881,  that  the  contractors  reported  the  work  completed.  Assistant 
Engineer  Collins  wa«  at  once  ordered  to  make  the  necessary  inspection 
before  settlement  could  be  effected.  His  report  was  to  the  effect  that  the 
work  bad  not  been  properly  done  as  required  by  the  specifications  and 
articles  of  agreement,  and  could,  therefore,  not  be  accepted  by  the 
Ignited  States. 

The  contractor  was  duly  notified  of  this  fact  (Report  of  Chief  of  En- 
gineers, 1881,  Appendix  M  2).  Again,  under  date  of  December  11, 1881,. 
the  contractors  reported  the  work  completed,  but  the  inspector  who 
was  sent  up  shortly  afterwards  found  the  river  too  high  for  anything 
iike  a  proper  examination.  This  work  will  be  inspected  a«  soon  as  the 
river  reaches  a  proper  stage. 

By  act.of  Congress  approved  June  14, 1880,  $7,500  were  appropriated 
for  continuing  this  work,  and  under  date  of  October  12,  1881,  articles 
of  agreement  were  dnly  entered  into  with  J.  8.  Hamilton,  he  having 
been  the  lowest  responsible  bidder  for  improving  51  miles  of  the  river 
up  stream  from  Jackson.  The  amount  for  which  he  contracted  to  do 
this  work*  was  $7,000. 

It  is  not  known  how  far  the  contractor  has  advanced,  as  he  has  not 
as  yet  asked  for  an  inspection,  or  reported  how  near  the  work  is  to 
completion. 

In  the  river  and  harbor  act  approved  March  3, 1881,  farther  provision 
was  made  for  this  work  to  the  amount  of  $2,500.  A  project  was  sub- 
mitted to  the  Chief  of  Engineers  providing  for  the  continuation  of  the 
work  being  done  under  previous  approi)riations.  This  project  was  ap- 
proved and  the  work  duly  advertised,  but  no  bids  were  received  (Re- 
port of  Chief  of  Engineers,  1881,  Appendix  M  2),  and  it  was  therefore^ 
recommended  that  the  amount,  $2,500,  be  allowed  to  await  further  ap- 
propriation. 

In  the  river  and  harbor  bill  for  1882  $2,500  additional  were  appropri- 
cited. 

The  failure  in  the  prosecution  of  this  work  by  contract  being  now 
fairly  demonstrated,  I  have  proposed  in  project  submitted  August  17^ 
L882,  to  continue  the  work  by  hired  labor. 

The  original  estimate  for  this  improvement  was  $21,000.  Of  this- 
amount  ^18,500  have  already  been  appropriated,  leaving  $2,500  to  com- 
>lete  the  work  as  originally  estimated  for.  It  is  recommended  that 
his  amount  be  appropriated  for  the  fiscal  year  ending  June  30,  1884. 

The  work  is  not  considered  permanent,  as  the  obstructions  caused  by 
ogs,  snags,  and  drift  are  liable  to  reform  at  any  time,  owing  to  caving 
»ank»,  carrying  trees,  &c.,  into  the  stream. 

The  "work  is  located  in  the  collection  district  of  New  Orleans  and  the  nearest  light 
ouse  is  on  tJie  Rigolets,  opposite  the  month  of  West  Pearl  River. 

riirinal  estimated  coat $-21,000  OO 

otal  ainonu t  appropriated 18, 500  00 

otal  amount  expended 601  66- 
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Money  statement. 

July  1,  1881,  amount  available .' $15,584  86 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstandiug 

liabilities  July  1,1881 186  52 

July  1,  1882,  amount  available 15,398  34 

Amount  appropriated  by  act  passed  August  2,  1882 2, 500  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 17, 898  34 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500  00 

AmounttJhatcanbeprontabiyexpendedin fiscal yeareudingJune30, 1884..      2,500  00 


M3. 
IMPROVEMENT  OF  PEARL  RIVER,  BELOW  JACKSON,  MISSISSIPPI. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  Jane  18, 1878,  a  report  of  which,  together  with  plan  and  esti- 
mat'C  of  cost  of  improvement,  was  published  in  Report  of  the  Chief  of 
Engineers  for  1879,  Appeudix  K  2. 

By  act  of  Congress  approved  June  14, 1880,  the  sum  of  $30,000  was 
appropriated  for  its  commencement. 

The  project  for  expenditure  of  this  amount  having  been  approved  by 
the  Chief  of  Engineers,  the  work  was  duly  advertised,  and  bids  received 
and  opened  August  30',  1880. 

The  contract  was  awarded  Seth  N".  Kimball,  of  Mobile,  the  lowest 
bidder,  and  articles  of  agreement  entered  into  October  7, 1880,  and  ap- 
proved November  15, 1880  (see  Report  of  Chief  of  Engineers  for  1881, 
Appendix  M  3).  Owing  to  high-water,  the  contractor  was  unable  to 
complete  his  work  within  the  time  specified  in  the  contract,  to  wit,  Jan- 
uary 1, 1882,  and  on  December  29, 1881,  made  official  application  to  have 
the  time  for  completion  extended  to  July  1,  1882,  requesting  also  that 
the  work  reported  as  finished  by  him  be  inspected,  and,  if  found  satis- 
factory, be  accepted  by  the  government.  The  application  for  extension 
of  time  was  approved  by  the  Chief  of  Engineers,  but  no  inspection  or 
acceptance  of  any  part  of  the  work  on  the  part  of  the  government  was 
authorized  until  the  whole  should  be  completed. 

Under  date  of  February  2,  Mr.  Kimball  made  application  for  modi- 
fication of  the  terms  of  his  contract  in  regard  to  partial  payment  before 
<K)mpletion  of  entire  work.  This  was  forwarded  to  the  Chief  of  En- 
gineers with  an  adverse  indorsement,  and  was  disallowed.  Since  that 
time  but  little  work  has  been  done,  on  account  of  continued  high- water. 
June  3  the  contractor  reported  that  104  miles  of  river,  from  Jackson 
down,  had  been,  completed,  leaving  91  miles  yet  to  be  cleared ;  and  on 
the  7th,  finding  that  he  could  not  finish  the  work  by  July  1,  he  made 
application  for  a  further  extension  of  six  months  within  which  to  com- 
plete the  remaining  work,  which  was  granted  by  the  Chief  of  Engineers 
on  account  of  the  continued  high  stage  of  water  in  the  river. 

As  matters  now  stand,  the  work  is  to  be  finished  by  January  1,  1883. 

By  a<;t  of  Congress  approved  March  3,  1881,  further  provision  was 
made  for  this  work  to  the  amount  of  $25,000,  and  a  project  for  its  ex- 
penditure was  submitt-ed  to  the  Chief  of  Engineers,  and  by  him  approved 
(see  Report  of  Chief  of  Engineers  for  1881,  Appendix  M  3). 
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After  due  advertisement  bids  were  opened  July  30.    The  following  is 
an  abstract  of  bids  received : 


!■ 


1 1  Names  of  bidders.  Amount  pw  mile  for^removal  of     ^ime  of  commencing  work. 


1  Jno.MafCuire    i  75i  miles,  at $331.12  

2  ,  Carl.  P.  Seymer    I  82  miles,  at  $304.87 , 

3  ,  Jno.  Tobias i  55  miles,  at  $140 ;  balance,  $940 . . '  I  «r{4.ui„  #x„^  ^««*i>.   .*„„^  «# 

4  G.A.Meyer I  105  milel*,  at  $238,094 f  ^l^l°r  ^A^^^Hn^  '  ■**«®  ^^ 

5  C.LFayioax 1  64  mller^t  $3^0...' river  permitting. 

6  V.  Wehrmann ,  56  miles,  at  $145 ;  balance,  $890. .' 

7  S.N.Ximball <  $286.14|| i. 

Gustavus  A.  Meyer  being  the  lowest  responsible  bidder,  the  contract 
was  awarded  him,  and  articles  of  agreement  entered  into  under  date  of 
September  21, 1881. 

The  following  is  the  body  of  the  agreement : 

This  agreement  witneaseth  that,  in  conformity  with  the  advertisement  and  specifi- 
cations hereunto  attached,  and  which  form  a  part  of  this  contract,  the  said  Cnarles 
W.  Howell,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Gustavus 
A.  Meyer,  for  himself,  his  heirs,  executors,  and  administrators,  have  mutually  agreed, 
and  by  toese  presents  do  mutually  covenant  and  agree  to  and  with  each  other  as 
follows,  viz : 

That  the  said  party  of  the  second  part,  in  accordance  with  advertisement  and  speci- 
fications above  referred  to,  and  in  accordance  with  his  proposal,  herewith  attached, 
shall  faithfully  perform  the  work  of  improving  the  navigation  oi  Pearl  River,  Missis- 
sippi, from  the  end  of  the  195th  mile  below  the  railroad  oridge  at  Jackson,  for  a  con- 
tinuous distance  down  said  Pearl  River  of  100  miles,  in  every  particular  as  specified. 

That  the  said  party  of  the  first  part,  for  and  in  consideration  of  the  faithful  per- 
formance of  this  specified  work  by  the  said  party  of  the  second  part,  and  after  its  due 
acceptance  as  provided  for,  agrees  to  pay  to  the  latter  the  sum  of  123,809.50. 

Owing  to  high -water  it  was  not  until  March  15  that  the  contractor 
g^ave  notice  that  he  was  about  to  commence  work. 

On  June  1  he  reported  that  80  of  the  100  miles  covered  by  the  con- 
tract had  been  completed,  and  at  this  date  the  work  is  reported  finished 
by  the  contractor. 

!By  act  of  Congress  passed  August  2, 1882,  an  additional  appropria- 
tion of  $15,000  was  made  for  continuing  the  improvement. 

The  original  estimate  of  the  cost  of  improving  the  river  from  Jack- 
ison  to  \t%  mouth  was  (95,940.  Of  this  amount  (70,000  has  been  appro- 
priated, and  it  is  recommended  that  the  balance,  (25,940,  required  to 
complete  the  work  according  to  the  original  estimate,  be  appropriated 
for  the  fiscal  year  ending  June  30, 1884. 

The  improvement  is  not  considered  a  permanent  one,  as  the  obstruc- 
tions caused  by  trees,  logs,  and  snags  are  liable  to  reform  at  each  high- 
water,  so  that  the  services  of  a  snao^-boat  will  probably  be  required  for 
some  time  of  each  year  to  keep  the  channel  clear. 

The  commercial  importance  of  the  river  was  indicated  in  the  report 
of  examination. 

The  ^work  is  located  in  the  collection  district  of  New  Orleans.    The  nearest  light- 
'  hoase  is  at  thf^  Rigolets  opposite  the  mouth  of  West  Pearl  River. 

Original  estimate :..  $95,940  00 

Total  amount  appropriated 70, 000  00 

Total  amount  expended *ii  075  08 
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Money  statement, 

July  1,  1881,  amount  available 653,807  60 

July  1,  1882|  amount  expended  during  liscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 882  S8 

July  1,  1882,  amount  available 52,lh24  92 

Amount  appropriated  by  act  passed  August  2,  1882 15, 000  OO 

Amount  available  for  fiscal  year  ending  June  30,  ISS'S 67, 924  92 

Amount  (estimated)  required  for  completion  of  existing  project 25, 940  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     26, 000  00 


M4. 

IMPROVEMENT  OF  AMITE  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3,  1879,  a  report  of  which,  together  with  plan  and  es- 
timate of  cost  of  improvement,  was  published  in  Report  of  Chief  of  Engi- 
neers for  1880,  Appendix  M. 

By  act  of  Congress  approved  June  14, 1880,  $8,000  were  appropriated 
for  its  commencement.  The  contract  under  this  appropriation,  cover- 
ing 40  miles  above  junction  with  Bayou  Manchac,  was  let  to  H.  E.  Glass- 
cock.   (See  Report  of  Chief  of  Engineers  for  1881,  Appendix  M  4.) 

At  the  beginning  of  the  fiscal  year  6J  miles  had  been  reported  cleared. 
The  work,  according  to  reports  of  the  contractor,  progressed  slowly  from 
this  time  until  November,  when  high- water  iutefered,  and  since  that  time 
the  same  reason  for  delay  has  been  frequently  advanced. 

By  act  of  Congress  approved  March  3, 1881,  an  appropriation  of  $5,000 
was  ma<le  for  continuing  the  work. 

Advertisements  were  duly  published  in  the  proper  papers  inviting 
proposals,  but  at  the  time  for  opening  same,  July  30,  none  had  been  re- 
ceived. Some  time  afterwards  two  bids  were  received  and  submitted 
to  the  Chief  of  Engineers.  That  of  Mr.  W.  G.  Mitchell  being  considered 
the  more  favorable  to  the  United  Htates,  was  accepted  and  articles  of 
agreement  signed  October  17,  1881.  Here  the  matter  rested,  as  Mr. 
Mitchell  continued  to  delay  furnishing  the  proper  bonds,  despite  the 
fact  that  he  was  notified  to  do  so,  until  June  7,  1S82,  when  recommen- 
dation was  made  to  the  Chief  of  Engineers  that  the  contract  be  set  aside 
and  the  work  readvertised.  This  recommendation  having  been  ap- 
proved, Mr.  Mitchell  was  notified  of  the  fiict,  and  after  due  advertisement, 
proposals  were  opened  August  9,  1882.  Contract  has  not  yet  been 
awarded. 

The  original  estimate  for  this  work  was  $23,700,  or  $10,760  more  than 
the  amount  appropriated,  and  it  is  therefore  recommended  that  an  ap- 
propriation of  $10,760  be  made  for  the  fiscal  year  ending  June  30, 1884, 
for  completion  of  the  improvement. 

The  commercial  importance  of  the  river  was  indicated  in  the  report  of 
the  examination. 

The  improvement  is  not  considered  a  permanent  one,  as  the  obstruc- 
tions are  liable  to  reform. 

The  work  is  located  in  the  coUection  district  of  New  Orleans,  and  the  nearest  light- 
house is  at  the  mouth  of  Pass  Manchac. 

Original  estimated  cost $23,760  00 

Total  amount  appropr:ate<l 13,000  00 

Total  amount  expended 302  26 
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Money  statement. 

July  1,  1881,  amount  available $12,845  73 

Jul'v  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 \ 147  99 

July  1,  1882,  amount  available 12,697  74 

Amount  (estimated)  required  for  completion  of  existing  project 10, 760  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  10, 800  00 


Mc. 
IMPROVEMENT  OF  VERMILLION  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Con- 
gress approved  March  3, 1879,  a  report  of  which,  together  with  plan  and 
estimate^  for  improvement,  was  published  in  the  Eeport  of  Chief  of 
Engineers  for  1880,  Appendix  M  12. 

By  act  of  Congress  approved  June  14, 1880,  an  appropriation  of  $5,000 
was  made  for  commencement  of  work.  The  contract  under  this  appro- 
priation was  let  to  G.  A.  Meyer,  and  articles  of  agreement  entered  into 
under  date  of  February  16, 1881.  The  distance  to  be  improved  was  22 
miles  downstream  from  the  Eailroad  Bridge.  (Report  of  Chief  Engi- 
neers, 1881,  Appendix  M  5.) 

Owing  to  high-water,  work  was  not  commenced  until  July,  1881.  It 
was  completed  September  3,  1881,  and  after  inspection  on  the  part  of 
the  government  the  contractor  was  paid  in  full  on  September  13, 1881. 

By  act  of  Congress  approved  March  5,  1881,  $4,900  were  appropriated 
for  completion.  Under  this  appropriation  bids  were  received  and  opened 
July  30, 1881. 

The  following  is  an  abstract  of  the  bids  : 


S  g  I  For  construe- 

^c  Names  of  bidders.  i      tion  of  dam 

g  p"!  aa  specified. 


1  Jno.  Magnire ,  $2,168  00 

2  G.A-Meyer '  2,000  00 


I 
Amount  per  mile  for  I  rr*!^^  ^*  «««.«,«««{«„ 
removal  of  obstrac-  [  ^»"«  of  commencing 
tions.  ^*»'^^- 


2d  miles,  at  $92  00  |  Within  three  months. 
29  miles,  at  100  00 


Mr.  John  Maguire  being  the  lowest  responsible  bidder,  the  contract 
was  awarded  him,  and  articles  of  agreement  entered  into  accordingly, 
under  date  of  September  17, 1881. 

The  following  is  the  body  of  the  agreement : 

This  agreement  witueaseth,  that,  in  couformity  with  the  advertisement  and  specific 
cations  hereunto  attached,  and  which  form  a  part  of  this  contract,  the  said  Charles 
W.  Howell,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  John 
Masaire  for  himself,  his  heird,  executors,  and  adininistrat'Ors,  have  mutually  agreed, 
And  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other,  as  fol- 
lows, viz : 

That  the  said  party  of  the  second  part,  in  accordance  with  his  proposal  hereunto 
xfcttached  and  the  advertisement  and  specifications  above  referred  to,  shall  faithfully 
perform  the  work  of  closing  the  eastern  entrance  to  the  cove  through  which  Vermil- 
lion River  runs  before  reaching  Vermillion  Bay,  by  a  brush  dam,  in  every  particular 
4IJS  specified;  and  shall  also  faithfully  perform  the  work  of  improving  the  navigation 
4yf  Vermillion  River  for  a  distance  of  27^  miles  continuously  downstream,  commencing 
^Z  a  point  22  miles  below  the  Railroad  Bridge. 
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That  the  said  party  of  the  first  part.  Id  consideration  of  the  faithful  perfonuance 
of  these  specified  works  by  the  said  party  of  the  second  part,  and  after  their  due 
acceptance,  agrees  to  pay  to  the  latter  the  sum  of  |4,696,  t.  e.,  |2,166  ibrthedam,  and 
|2,530  for  the  river  improvement,  being  27^  miles  at  the  rate  of  $92  per  mile,  but  no 
payment  shall  be  ma<le  until  both  works  are  completed. 

The  contractor  has  reported  that  high-water  prevented  commence- 
ment of  work  until  after  the  close  of  the  fiscal  year.  Since  then,  how- 
ever, work  has  been  commenced. 

The  improvement  is  not  considered  of  a  permanent  character,  except 
so  far  as  the  dam  at  the  mouth  of  the  river  is  concerned,  because  the 
obstructions  in  the  stream  are  liable  to  reform  at  any  time. 

No  additional  appropriation  is  required.  The  commercial  importance 
of  the  river  was  indicated  in  the  report  of  examination. 

The  work  is  situated  in  the  collection  districtof  New  Orleans, and  the  nearest  light- 
house is  at  the  entrance  of  Atchafiadaya  Bay. 

Total  amount  appropriated |9, 900  00 

Total  amount  expended 5, 172  32 

Money  statement 

July  1,  1881,  amount  available |9,786  46 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 5,068  78 

July  1,  1882,  amount  available 4,727  68 


IMPROVEMENT  OF  TANGIPAHOA  RIVER,  LOUISIANA. 

This  work  ori^nated  in  an  examination  authorized  by  act  of  Congress 
approved  June  18, 1878,  a  report  of  which,  together  with  plan  and  esti- 
mate for  improvement,  was  published  in  tne  Keport  of  the  Chief  of  En- 
gineers  for  1879,  Appendix  K  14. 

By  act  of  Congress  approved  June  14, 1880,  an  appropriation  of  $5,000 
was  made  for  its  commencement. 

After  advertisement,  &c.,  in  due  form,  the  contract  under  this  appro- 
priation was  awarded  to  Carl  P.  Seymer,  the  articles  of  agreement 
specifying  that  he  should  clear  the  river  and  its  banks  of  obs^ctions, 
according  to  specifications  attached  to  contract.,  for  a  distance  of  34  miles 
upstream  from  the  mouth  of  the  river,  for  $4,750.  (Report  of  the  Chief 
of  Engineers  for  1881,  Appendix  M  6.) 

The  contractor  begun  the  work  May  2, 1881,  and  completed  it  Novem- 
ber 4,  1881. 

On  November  15  the  assistant  engineer  who  inspected  the  work  re- 
ported that  the  articles  of  agreement,  &c.,  had  been  complied  with  by 
the  contractor,  and  accordingly  he  was  paid  the  amount  due  him  No- 
vember 21,  1881. 

By  act  of  Congress  approved  March  3, 1881,  further  provision  for  this 
work  was  made  to  the  amount  of  $2,000.  A  project  for  its  application 
was  submitted  to  the  Chief  of  Engineers,  and  after  its  approval  the 
work  was  duly  advertised  and  the  only  bid  received  opened  July  30, 
1881.  This  bid  was  by  Carl  P.  Seymer,  who  proposed  to  improve  the  <5 
miles  of  river  above  the  point  where  work  under  the  previous  contract 
stopped,  for  $2,000.  As  this  bid  was  considered  excessive  by  the  En- 
gineer officer  in  charge,  it  was  rejected  by  the  Chief  of  Engineers,  and 
the  money  held  to  await  further  appropriations. 
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The  improvement  is  not  considered  permanent,  as  the  obstructions 
caused  by  trees^  logH,  snags,  and  drift  are  liable  to  reform. 

The  commercial  importance  of  the  work  was  indicated  in  the  report 
of  survey. 

The  original  estimate  of  cost  of  improvement  was  $10,700.  The 
amount  appropriated  is  (7,000,  and  it  is  recommended  that  (3,700  be 
appropriated  to  complete  the  work. 

The  work  is  sitnatod  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
boQse  is  at  the  mouth  of  Pass  Manchac. 

Original  estimate $10, 700  00 

Total  amount  appropriated 7,000  00 

Total  amount  expended 5, 008  99 

Money  statement. 

July  1,  1881,  amount  availahle $6,843  91 

July  1,  1882|  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 4,852  90 

July  1,  1882,  amount  available 1,991  01 

Amount  (estimated)  required  for  completion  of  existing  project 3, 700  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1884.     3, 700  00 


M7. 
IMPROVEMENT  OF  TCHEFUNCTE  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Con- 
gress approved  March  3, 1879,  a  report  of  which,  together  with  plan  and 
estimate  of  cost,  was  published  in  the  Beport  of  the  Chief  of  Engineers 
for  1880,  Appendix  M. 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
$1,500  was  made  for  its  commencement,  and  under  date  of  April  30, 
1881,  a  project  for  application  of  this  amount  was  submitted  to  the 
Chief  of  Engineers.  This  having  been  approved,  the  work  was  duly 
advertised,  and  bids  received  and  opened  July  30, 1881. 

The  following  is  an  abstract  of  those  received : 

Ah9tiact  of  bids  received  for  improving  Tohefuncte  Biver^  Louisiana, 


Amount  per  mile  for  removal    »p{^^  «*  «^.««,«-^4 .    i_ 

of  obstructions.  ^*™®  **'  commenomg  work. 


Whole  dlstAnce  for  $725  .. . .,  As  soon  after  award  of  con- 
tract as  season  will  allow. 
$100  per  mile. 


William  Fagan  being  the  lowest  responsible  bidder  the  contract  was 
Awarded  him,  and  articles  of  agreement  entered  into  October  5,  1881, 
And  approved  by  the  Chief  of  Engineers  October  13,  1881. 

The  following  is  the  body  of  the  agreement: 

This  agreement  witnesseth  that  in  conformity  with  the  advertisement  and  8pecifi- 
cAtions  herennto  attached,  and  which  form  a  part  of  this  contract,  the  said  Cuarles 
aV.  HoWell,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  William 
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Fagan,  for  himself,  his.  heirs,  executors,  and  administrators,  have  mutually  agreei!^,  and 
by  these  presents  do  mutually  coveuant  and  agree  to  and  with  each  other  as  follows, 
viz: 

That  the  said  party  of  the  second  part,  iu  accordance  with  his  proposal  hereunto 
attached,  and  the  advertisement  and  specification  above  referred  to,  shall  faithfully 
perform  the  work  of  improving  the  navieatiou  of  Bogue  Falaya  from  its  mouth  in  the 
Tchefuncte  River,  to  Covington,  La.,  a  distance  of  4  miles,  as  shown  by  chart  of  sur- 
vey, in  every  particular  as  specified. 

That  the  said  party  of  the  first  part,  in  consideration  of  the  faithful  performance  of 
this  specified  work  by  the  said  party  of  the  second  part,  agrees  to  pay  to  the  latter  the 
sum  of  1400. 

Owing  to  bigh-water,  work  was  not  commeuced  until  May,  1882.  In 
the  latter  part  of  the  month  its  completion  was  reported  by  the  con- 
tractor, and  accordingly  an  inspector  was  sent  to  examine  it,  and  upon 
his  reporting  that  the  specifications  had  been  complied  with  payment 
■was  made  in  full  to  contractor  on  June  8,  1882. 

By  act  of  Congress  parsed  August  2, 1882,  (1,500  were  appropriated 
for  continuing  the  improvement. 

The  original  estimate  for  the  work  was  $5,460,  and  it  is  recommended 
that  $2,460  be  appropriated  for  the  fiscal  year  ending  June  30,  1884. 

The  commercial  importance  of  the  river  was  indicated  in  the  report  of 
examination. 

The  improvement  is  not  considered  a  permanent  one  as  the  obstruc- 
tions are  liable  to  reform. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
house is  near  Madisonville,  on  the  river. 

Original  estimate $5,460  00 

Total*amount  appropriated 3, 000  00 

Total  amount  expended 457  76 

Money  statement 

July  1,  1881,  amount  available $1,500  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 457  76 

July  1,  1882,  amount  available 1,042  24 

^  mount  appropriated  by  act  passed  August  2,  1882 1,500  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 2, 542  24 

Amount  (estimated)  required  for  completion  of  existing  project 2, 460  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1884 ...     2, 500  OO 


M8. 

IMPROVEMENT  OF  TICKFAW  RIVER.  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3,  1879,  a  report  of  which,  together  with  plan  and  esti- 
mate of  cost,  was  published  in  Eeport  of  Chief  of  Engineers  for  188( 
(Appendix  M). 

By  act  of  Congress  api)roved  March  3,  1881,  an  appropriation  o 
$2,000  was  made  for  its  commencement. 

A  project  was  submitted  under  date  of  April  30, 1881,  to  the  Chie 
of  Engineers  for  application  of  this  amount,  and  having  been  approver 
by  him,  advertisements  inviting  proposals  were  duly  published,  aii< 
bids  opened  July  30, 1881. 
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The  following  is  an  abstract  of  those  received: 

11  '  Na.im»  of  bidder..  |  ^'^'"''''If^l^^^tiZ^'^''^'^  '    Time  of  commencing  work. 

12  '  I 


Jz; 


ft  , 


1     C.  E.  Gate '17  miles  up  from  mouth,  for$2,000  ■  As  soon  after  aw»rd  of  con- 

I  tract  as  condition  of  river 


2 


WilliamFaffan 16    mOes  at  $80;    balance   at 

$210. 


will  allow. 


The  bid  of  Mr.  William  Fagau  being  the  lowest,  the  contract  was 
awarded  him,  and  articles  of  agreement  entered  into  October  5, 1881, 
and  approved  by  the  Chief  of  Engineers  under  date  of  October  25, 
1881.    The  following  is  the  body  of  the  agreement: 

This  agreement  witnefiseth  that,  in  conformity  with  the  advertisement  and  specifi- 
cations hereunto  attached,  and  which  form  a  part  of  this  contract,  the  said  Charles 
W.  Howell,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  William 
Faffan,  for  himself,  his  heirs,  execntors,  and  administrators,  have  rontually  agreed, 
and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other  as  fol- 
lows, viz : 

That  the  said  party  of  the  second  part,  in  accordance  with  his  proposal  hereunto 
attlched,  and  the  advertisement  and  specifications  above  referred  to,  shall  faithfully 
perform  the  work  of  improving  the  navigation  of  the  Tickfaw  River,  Louisiana,  for  a 
continuous  distance  18^  miles  up  said  river  from  its  mouth,  In  Lake  Maarepas,  Louis- 
iana, as  shown  by  chart  of  survey  in  every  particular  as  specified. 

That  the  said  party  of  the  first  part,  in  consideration  of  the  faithful  performance  of 
this  specified  work  bv  the  said  party  of  the  second  part,  agrees  to  pay  to  the  latter 
the8umoftl,805. 

Work  under  the  contract  wascommenced  January  4, 1882,  but  owing 
to  high- water  was  very  soon  after  suspended,  and  nothing  further  done 
until  the  month  of  June  following.  At  the  close  of  the  fiscal  year,  16 
miles  of  the  river  had  been  cleared,  and  since  then  has  been  completed 
and  paid  for. 

By  act  of  Congress  passed  August  2, 1882,  an  additional  appropria- 
tion of  $2,000  was  made,  leaving  $6,230  yet  to  be  appropriated  to  complete 
the  work  according  to  the  original  estimate,  which  was  $10,230. 

The  improvement  is  not  considered  a  permanent  one,  as  the  obstruc- 
tions are  liable  to  reform  at  any  time. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
house is  at  the  mouth  of  Pass  Manchac. 

Original  estimate I....  $10,230  00 

Total  amount  appropriated 4,000  00 

Total  amount  expended 84  74 

Money  statement 

July  1,  1881,  amount  available $2,000  00 

July  1,  1882,  amount  expended  during  fiscal }  ear,  exclusive  of  outstanding 
liabilities  July  1,  1881 84  74 

July  1,  1882,  amount  available 1,915  26 

Amount  appropriated  by  act  passed  August  2,  1882 2, 000  00 

Amount  available  for  flacal  year  ending  Jane  30,  1883 3,915  26 

Amount  (estimated)  required  for  completion  of  existing  project 6, 230  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    6, 300  *00 

87  E 
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M  9. 

IMPROVEMENT  OF  BAYOU  TECHE  FROM  SAINT  MARTINSVILLE  TO  POWl 

BARRE,  LOUISIANA.  I 

This  work  originated  in  an  examination  authorized  by  act  of  Ck»ngrni| 
approved  March  3, 1879,  a  report  of  which,  together  with  plan  and  eid- 
mate,  was  published  in  Eeport  of  Chief  of  Engineers  for  1880  (Aj^n- 
dix  M). 

By  act  of  Congress  approved  June  14,  1880,  an  ap])ropriatio&  «f 
$6,000  was  made  for  its  commencement.  (E^eport  of  Chief  of  En^neerSi 

1880,  Appendix  M  8.) 
A  project  for  application  of  this  amount  was  submitted  to  the  Cltid 

of  Engineers,  and  having  been  approved  the  work  was  duly  advertiacd 
and  bids  received  and  opened  August  30,  1880.  G.  A.  Meyer  being  the 
lowest  bidder,  the  contract  was  awarded  him.  This  contract  was  for 
clearing  the  bayou  and  its  banks  from  Leon's  Bridge  to  Saint  Martins- 
ville, and  the  work  under  it  was  completed  during  the  month  of  Jane,  | 

1881.  (See  Report  of  Chief  of  Engineers  for  1881,  Appendix  M  9.) ' 
By  act  of  Congress  approved  March  3, 1881,  further  provision  was  made 
for  tliis  improvement  by  an  appropriation  of  $20,000,  and  ander  date 
of  April  30, 1881,  a  project  for  its  application  was  submitted  to  the 
Chief  of  Engineers,  and  by  him  approved  under  date  of  May  12,  ISSL 
(See  Report  of  Chief  of  Engineers,  1881,  Appendix  M  9.)  As  this  pro- 
ject included  the  location  and  construction  of  a  lock  and  dam,  furdier 
examination  and  data  were  needed  before  exact  location  and  detailed 
plans,  &c.,  could  be  made.  It  was  proposed  to  make  this  survey  during 
the  low-water  of  last  season.  This,  however,  was  not  done,  but  will  be 
-commenced  soon. 

The  im])rovement  is  considered  as  permanent  in  the  ordinary  accept- 
ance of  the  term  as  applied  to  works  of  this  character. 

The  original  estimate  for  this  work  was  $56,690,  and  of  this  amount 
$26,000  have  been  apiiropriated,  leaving  $30,690  to  complete  the  work 
.according  to  the  original  estimate.  It  is  recommended  that  this  amoont 
be  appropriated  for  the  fiscal  year  ending  June  30, 1884. 

The  work  is  located  in  the  collectioa  district  of  New  Orleans.  The  nearest  light- 
house is  at  the  entrance  to  Atchafalaya  Bay. 

Original  estimate $56,690  00 

Total  amount  appropriated 26, 000  00 

Total  amount  expended 0,535  35 

Money  statement 

July  1,  1881,  amount  available $20,132  06 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 668  01 

July  1,  1882,  amount  available 19,464  65 

Amount  (estimated)  required  for  completion  of  existing  project 30, 690  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     31, 000  00 


M  10. 

IMPROVEMENT  OF  BAYOU  TECHE  BY  CONNECTING  SAME  WITH   GRAND 
LAKE  AT  CHARENTON,  LOUISIANA. 

The  project  for  expenditure  of  the  appropriation^ under  act  of  CJon-n 
gress  approved  March  3,  1881,  of  $25,000,  was  subraitted  to  the  Engi-r 
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neer  Department  by  Major  Howell,  under  date  of  April  30, 1881,  and 
approved  under  date  of  May  20,  1881. 

As  the  plan  proposed  for  the  improvement  consisted  of  the  construc- 
tion of  a  canal,  and  as  the  land  through  which  this  canal  is  to  be  cut 
belonged  to  private  parties,  it  became  necessary  to  acquire  the  right  of 
way  ^fore  any  steps  could  be  taken  for  commencement  of  operations. 

The  deed  having  been  accepted  by  the  authorities  at  Washington,  it 
was  returned  to  me  and  received  April  24.  On  this  date  a  copy  of  the 
deed  was  sent  to  Mr.  Acklen  for  registration,  with  request  to  return  it 
at  his  earliest  convenience.  I  also  stated  in  that  letter  that  when  juris- 
diction was  ceded  by  the  legislature  of  Louisiana  the  title  would  be 
•considered  sufficient.  In  reply  Mr.  Acklen,  on  May  20, 1882,  informed 
me  that  in  order  to  properly  complete  the  title  it  was  necessary  to  com- 
ply with  article  46  of  the  State  constitution,  which  provides  that  in  such 
«ases  notice  of  thirty  days  must  be  given  by  publication  before  any 
action  could  be  taken.  Under  date  of  May  22, 1882, 1  received  a  letter 
from  Mr.  Ed.  Sillon,  signing  himself  president  of  Charenton  Canal,  in- 
closing an  extract  from  the  official  journal  of  Saint  Mary's  Parish,  gtv- 
ing  the  requisite  notice  mentioned  by  Mr.  Acklen. 

The  legislature  of  Louisiana  took  action  in  the  matter,  ceding  juris- 
diction to  the  United  States  in  a  joint  resolution  approved  July  5, 1882, 
and  an  act  approved  July  6,  1882. 

Title  and  jurisdiction  being  now  settled,  surveys  for  the  exact  loca- 
tion of  the  canal  will  be  made  as  soon  as  possible. 

The  original  amount  estimated  for  this  work  was  $75,000,  of  which 
#25,000  have  been  appropriated. 

The  balance  of  $50,000  I  recommend  be  appropriated  for  the  fiscal 
j-ear  ending  June  30, 1884. 

Total  amount  appropriated ^,000  00 

Total  amount  expended 774  00 

Money  statement 

July  Ij  1881,  amount  available f25,000  00 

.July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1,  1881 774  00 

-Jnly  1,  1882,  amount  available 24,286  00 

Amonn t  (estimated)  required  for  completion  of  existing  project 50, 000  00 

JLmoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    50, 000  00 


M  zi. 

IMPROVEMENT  OF  BAYOU  BLACK.  IN  LOUISIANA. 

The  examination  of  this  bayou  was  provided  for  in  the  river  and 
liarbor  act  approved  Jane  14, 1880,  a  report  of  which,  together  with  the 
plan  and  estimate  of  cost  of  improvement,  was  published  in  Beport  of 
C/hief  of  Engineers  for  1881  (Appendix  M  11). 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
^  lO  OOO  xv^as  made  for  commencement. 

This  work  is  of  such  a  character  that  letting  it  out  at  contract  was 
not  deemed  advisable,  and  as  it  was  not  practicable  to  hire  a  suitable 
^red^e-boat,  authority  was  obtained  for  building  a  hull,  using  the  ma- 
ohinery  of  a  clam-afiell  dredge  at  Galveston,  which  was  transferred  to 
this  department  by  Maj.  S.  M.  Mansfield,  Corps  of  Engineers,  upon  the 
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receipt  of  authority  for  so  doiug  from  the  Chief  of  Engineers,  the  cost 
of  hull,  &c.,tobe  charged  equally  to  the  appropriations  for  Bayous  Ter- 
rebonne and  Black.  (See  report  of  improvement  of  Bayou  Terrebonne, 
this  year.) 

As  soon  as  the  appropriation  for  the  Terrebonne  is  exhausted,  it  is 
proposed  to  transfer  the  dredge  to  the  Black. 

By  act  of  Congress  passed  August  2, 188J,  an  additional  appropria- 
tion of  $10,000  was  made  for  continuing  the  work.  The  original  estimate 
for  this  work  was  $47,520,  and  it  is  recommended  that  the  balance  of 
$27,520  be  appropriated  for  the  fiscal  year  ending  June  30, 1884. 

The  commercial  importance  of  the  bayou  was  stated  in  the  report  of 
examination. 

The  work  i8  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
house is  at  the  entrance  of  Atchafalaya  Bay. 

Original  estimate $47, 520  00 

Total  amount  appropriated 20, 000  00 

Total  amount  expended , 4, 959  1<> 

Money  statement 

July  1,  1681,  amount  available $10,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 *. 4,959  1^ 

July  1,  1882,  amount  available 5,040  84 

Amount  appropriate<l  by  act  passed  August  2,  1882 10, 000  OO 

Amount  available  for  fiscal  year  ending  June  30, 1883 15, 040  84 

Amount  (estimated)  required  for  completion  of  existing  project 27, 520  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1884.    27, 500  OO 


M  12. 
IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  aet  of  Con- 
gress approved  March  3, 1879,  a  report  of  which,  together  with  plan  and 
estimate  for  improvement,  was  published  in  Report  of  Chief  of  Engi- 
neers for  1880  (Appendix  M). 

By  act  of  Congress  approved  June  14, 1880,  an  appropriation  of  $7,500 
wa«  made  for  its  commencement,  and  an  additional  appropriation  of 
$7,500  was  made  for  its  continuance  by  act  of  Congress  approved  March 
3,  1881. 

In  the  report  on  this  work  for  1880  by  Major  Howell,  my  predecessor 
(see  Report  of  Chief  of  Engineers  for  that  year),  it  was  recommended 
that  in  order  to  carry  out  the  proposed  plan  of  improving  Little  Devil 
Bar,  near  the  Atchafalaya,  which  constitutes  the  principal  obstruction  ta 
navigation  between  the  two  streams,  a  detailed  survey  be  made  to  locate 
the  sites  of  the  dams  required  to  close  the  bayous  that  leave  the  Cour- 
tableau  on  the  south  bank.  By  closing  these  bayous  it  was  intended 
to  concentrate  the  entire  discharge  of  the  Courtableau  on  Little  Devil 
Bar,  and  thus  cut  it  out.  This  recommendation  was  approved  by  the 
Chief  of  Engineers,  and  the  report  of  Assistant  Engineer  Collins,  who 
made  the  survey,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1881  ^Appendix  M  12),  together  with  the  project,  in  accordance 
with  the  lacts  as  developed  by  the  survey. 
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As  it  was  practically  impossible  to  frame  specifications  for  letting 
this  work  ont  by  contract,  permission  was  asked  and  received  to  do  it 
by  hired  labor  and  purchase  in  open  market,  and  accordingly  a  party 
was  sent  from  here,  August  24, 1S81,  to  commence  the  work,  having  as 
superintendent  the  assistant  engineer  who  made  the  survey.  Owing  to 
Little  Devil  Bar  being  dry,  it  was  not  until  September  16  that  the 
quarter-boat  got  across  it  and  actual  work  began.  By  March  19  the 
banks  of  the  bayou  were  all  under  water,  owing  to  the  rapid  rise  in  the 
Mississippi  and  Atchafalaya,  and  work  was  necessarily  suspended. 
During  the  low-water  season  considerable  delay  was  caused  by  sickness, 
at  one  time  one-half  the  force  being  disabled  with  swamp  fever. 

During  the  season  Bayou  Big  Fordoche  was  closed  by  a  dam.  This 
is  the  largest  of  the  run-out  bayous.  The  dam  was  carried  up  to  14^  feet 
above  low-water.  Its  length  across  the  bayou  at  bottom  was  78  feet;  at 
top,  130  feet.  The  width  of  the  dam  at  \)ottom,  up  and  down  stream, 
was  120  feet;  at  top,  65  feet.  The  dam  was  composed  of  timber  ana 
brush  strongly  tied  together,  with  a  puddling  of  clay  rammed  in.  The 
top  of  the  dam  is  3  feet  below  the  level  of  the  bottom  land,  the  sudden 
rise  of  the  water  preventing  its  being  carried  higher. 

All  run-out  bayous  were  choked  by  cutting  the  trees  which  grew  on 
their  banks,  allowing  them  to  fall  into  the  bayous,  which  had  the  effect 
of  reducing  the  current  through  them  to  less  than  1  foot  per  second.  In 
the  large  bayous  this  choking  process  was  carried  on  throughout  a  dis- 
tance of  3  or  4  miles ;  in  the  smaller  ones  not  so  far. 

All  overhanging  trees  along  both  banks  of  the  Gonrtableau  were  cut 
down  and  floated  into  the  run-out  bayous  from  the  Teche  to  the  Atch- 
afalaya,  a  distance  of  18  miles,  and  the  overhanging  willows  were  also 
cut  down  for  a  distance  of  6^  miles  above  the  Teche.  In  addition  all 
snags  were  removed  for  a  distance  of  12  miles  down  stream  from  the 
Teche.  At  present  the  water  is  still  over  both  banks.  It  is  impossible 
to  tell  at  present  what  the  change  on  Little  Devil  Bar,  if  any,  may  be. 
When  the  water  has  fallen  sufllciently,  it  is  proposed  to  close  the  re- 
maining large  bayous  by  dams,  and  continue  the  work  of  removing 
snags.  It  is  thought  that  Bayou  Jurommon,  mentioned  in  the  report 
of  my  predecessor,  Major  Howell,  for  1881,  as  one  of  the  five  large 
bayous  that  would  require  closure  by  dams,  may  need  no  further  atten- 
tion, as  upon  examination  it  was  found«  to  be  nearly  closed  by  rafb  at 
some  distance  from  its  head. 

The  question  with  regard  to  a  lock  to  carry  low- water  navigation  to 
Washington  will  have  to  await  the  result  of  closing  the  run-out  bayous 
and  the  effect  on  Little  Devil  Bar. 

The  removal  of  this  bar  will  produce  a  lowering  of  the  present  low- 
water  surface  in  the  bayou,  and  until  the  amount  of  this  is  known 
there  will  exist  no  data  for  determining  the  lift  of  the  lock. 

The  original  estimate  for  this  work  was  $40,000,  of  which  $15,000 
have  been  appropriated.  It  is,  therefore,  recommended  that  the  bal- 
ance, $25,00i»,  be  appropriated  for  fiscal  year  ending  June  30, 1884. 

The  work  is  considered  to  be  permanent  in  the  ordinary  acceptation 
of  the  term  as  applied  to  works  of  this  kind.  Its  commercial  impor- 
tance was  indicated  in  the  report  of  the  first  examination. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
boose  is  at  the  entrance  to  Atchafalaya  Bay. 

Total  amount  appropriated |15,000  00 

Total  amount  expended 8,914  85 
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Money  statement 

July  1,  1881,  amount  available 113,781  39 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 17,387  24 

July  1, 1882,  outstanding  liabilities 309  00 

7.696  24 

July  1, 1882,  amount  available •. 6,085  15 

Amount  (estimated)  required  for  completion  of  existing  project 2r).  000  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1884 .    25, 000  00 


M  13. 
IMPROVEMENT  OF  BAYOU  TERREBONNE,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3, 1879,  a  report  of  which,  together  with  plan  for  im- 
provement and  estimate  of  cost  of  same,  was  published  in  Report  of 
Chief  of  Engineers  for  1880  (Appendix  M). 

By  act  of  Congress  approved  June  14,1880,  an  appropriation  of  $10,000 
was  made  for  its  commencement.  A  project  for  application  of  this- 
amount  was  submitted  to  the  Chief  of  Engineers,  and,  having  been  ap- 
proved by  him,  the  work  was  duly  advertised,  and  bids  received  and 
opened  Augiist  30, 1880.  Only  one  bid  was  received,  and  that  was  re- 
jected as  being  too  high.  Eventually  a  dredge-boat  of  the  Osgood  pat- 
tern was  rented  of  the  South  Louisiana  Canal  and  Navigation  Company,, 
and  begun  work  December  23, 1880,  at  a  point  23^  miles  below  Houma. 

At  the  end  of  the  fiscal  year  the  dredge  had  reached  a  point  16  miles 
from  Houma,  having  cleared  out  7^  miles  of  the  bayou.  (See  Beport 
of  the  Chief  of  Engineers,  1881,  Appendix  M  13.)  The  boat  was  old 
and  the  work  severe,  and  signs  of  weakness,  especially  about  the  der- 
rick, began  to  develop  themselves.  On  September  1  it  was  not  con- 
sidered safe  to  retain  the  dredge  longer,  for  fear  of  her  breaking  down 
completely,  and  as  the  terms  on  which  she  was  hired  requir^  that 
she  be  returned  in  as  good  condition  as  when  first  taken,  the  work  was 
stopped  and  the  boat  returned  to  her  owners.  At  this  time  she  had 
reached  a  point  15  miles  from  Houma.  Since  then  no  work  on  the 
bayou  has  been  done. 

In  consequence  of  the  difficulty  encountered  in  obtaining  a  suitable 
dredge-boat  for  continuing  the  work,  under  date  of  September  17, 1881, 
authority  was  requested  from  the  Chief  of  Engineers  to  have  the  mar 
chinery  of  the  clam-shell  dredge  at  Galveston,  for  which  M^.  S.  M. 
Mansfield  was  responsible,  transferred  to  this  district,  and  also  to  con- 
struct  a  hull  for  same,  the  expense  to  be  charged  equally  to  the  appro- 
priation for  Bayous  Terrebonne  and  Black.  This  application  was  ap- 
proved under  date  of  September  28,  and  after  advertisement  by  posters 
for  ten  days,  bids  for  constructing  the  hull  were  received  and  opened 
I^ovember  9, 1881. 
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Karnes  of  bidden. 


Price. 


Kemarks. 


J.H.Lyiich '      16^600 

Henry  A.  Peeler 1       6,649 


Propoaal  does  not  provide  for  putting  in  the  machinery. 
Proposal  doea  not  proTide  for  patting  in  the  machinery. 


The  bid  of  Henry  A.  Peeler  was  accepted,  and  under  date  of  January 
y  1882,  articles  of  agreement  were  entered  into  with  him.  The  follow- 
g  is  the  body  of  the  agreement : 

rhis  afpreemeot  witneaseth,  that,  in  oonformity  with  the  adyertiaement  and  specifi- 
tions  hereunto  attached,  and  which  form  a  part  of  this  contract,  the  said  Amos 
ickiiey,  mi^or  of  engineers,  for  and  in  behalf  of  the  United  States  of  America,  and 
id  Henry  A.  Peeler,  for  himself,  his  'heirs,  executors,  and  administrators,  have 
itnally  agreed,  and  bv  these  presents  do  mutually  covenant  and  agree,  to  and  with 
ch  other  as  follows,  viz : 

That  the  said  party  of  the  second  part  shall  furnish  the  material  and  construct  a 
edge  hull  with  the  accompanying  house,  derrick,  booms,  &.c,,  attaching  and  fasten- 
I  all  castings,  irons.  &c.,  as  per  plans  and  specifications  furnished  by  the  party  of 
is  first  part,  and  deliver  the  same  to  the  party  of  the  first  part  in  the  river  at  the 
ty  of  New  Orleans,  La.  It  is  distinctly  understood  that  the  United  States  is  to 
rnish  nothins  except  the  plans  and  specificationR. 

That  the  said  party  of  the  first  part,  in  consideration  of  the  faithful  performance  of 
b  specified  work  by  the  said  party  of  the  second  part,  agrees  to  pay  to  the  latter 
ift  sum  of  $5,649. 

By  the  terms  of  the  contract  the  hull  was  to  be  completed  March  31, 
B62,  but  owing  to  certain  causes  of  delay  the  time  for  completion  was, 
Dder  date  of  April  4,  extended  to  May  1,  and  again,  under  date  of 
by  3,  to  June  1.    The  hull  was  completed  and  paid  for  May  20, 1882. 

PROBABLE  OPERATIONS  FOB  1882. 

The  dredge,  when  fitted  out,  will  be  sent  to  continue  the  work  of  the 
neYions  year,  working  towards  Houma  fh>m  a  point  about  15  miles 
idow  that  place.  Wheu  the  appropriation  is  exhausted  she  will  be  sent 
0  the  Black.  lu  all  probability  the  navigation  of  the  bayou  will  soon 
Idteriorate  after  work  is  stopped,  in  consequence  of  material  carried 
Qk)  it  by  the  numerous  drainage  ditches  of  which  each  plantation  has 
me  or  more.  In  nearly  every  case  there  exists  at  present,  a  little  below 
he  outlet  of  each  ditch,  a  broad,  flat  bar,  which  will  be  reformed  as 
Dou  as  the  dredge  has  passed.  On  this  account  the  work  cannot  be 
egarded  as  permanent,  unless  some  change  is  made  in  the  method  of 
Imining. 

Should  steamboats  be  used  on  the  bayou,  they  would  undoubtedly 
lerye  to  keep  the  channel  clear  much  longer  than  can  be  expected  from 
;he  passage  of  boats  as  now  cordelled  by  mules.  In  the  Eeport  of 
Chief  of  Engineers  for  1881  (Appendix  M  13)  it  was  estimated  that 
115,000  would  be  required  to  complete  the  work  to  Houma.  Since  then 
there  has  been  expended  in  construction  of  dredge-boat  $9,971.70,  of 
vhich  $5,262.70  is  charged  against  the  appropriation  for  Bayou  Terre- 
bonne, so  that  the  estimate  given  above  should  be  increased  by  $5,000, 
making  $20,000 ;  of  this,  $7,000  were  appropriated  by  act  of  Congress 
passed  August  2, 1882,  and  it  is  recommended  that  the  balance,  $13,000, 
be  appropriated  for  the  fiscal  year  ending  June  30, 1884. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light, 
home  IB  near  the  eastern  end  of  Timbalier  Island. 
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Total  amount  appropriated |25,800  00 

Total  amount  expended 17^222  81 

Money  statement. 

July  1,1881,  amount  available 19,757  86 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Julyl,  1881 |8,170  17 

Julyl,  1882,  outstanding  liabilities 10  50 


8,180  67 

Julyl,  1882,  amount  available 1,577  19 

Amount  appropriated  by  act  passed  August  2,  1882 7,000  00* 

Amount  available  for  fiscal  year  ending  June  30,  1883 8, 577  19 

Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  profitably  expanded  in  fiscal  year  ending  June  30, 1884 . .  13, 000  00 


M  i4« 
IMPROVEMENT  OF  BAYOU  LA  FOURCHE,  LOUISIANA. 

This  work  originated  from  surveys  authorized  by  act  of  Ck)ngress  ap- 
proved March  3,  1873,  for  reports  of  which  see  Reports  of  Chief  of 
Engineers  for  1874  (Appendix  R  13)  and  1875  (Appendix  S  5). 

Under  act  of  Congress  approved  June  18, 1878,  appropriating  $10,000, 
a  portion  of  the  work  was  commenced.  (See  Report  of  Chief  of  Engi- 
neers for  1879,  Appendix  K  3.) 

By  act  of  Congress  approved  March  3, 1879,  a  further -appropriation 
of  $10,000  was  made  available,  and  with  a  portion  of  this  and  a  balance 
of  the  preceding  appropriation  work^was  continued  during  fiscal  year 
ending  June  30, 1880. 

By  act  of  Congress  approved  June  14, 1880,  an  additional  appropria- 
tion of  $5,000  was  made  for  continuing  th^  work. 

The  original  plan  of  improvement  was  to  clear  the  bayou  of  the  logs, 
stumps,  and  snags  that  interfered  with  navigation;  and  in  carrying  oat 
this  plan  the  work  at  the  end  of  the  last  fiscal  year  had  reached  a  point 
8  miles  below  Lockport  (See  Report  of  Chief  of  Engineers  for  1881, 
Appendix  M  14.) 

The  high- water  of  1881  prevented  resumption  of  work  until  August  6. 

Work  was  suspended  December  28,  1881,  by  the  recurrence  of  high- 
water,  at  which  time  9  miles  of  the  bayou  had  been  cleared,  carrying 
the  work  to  a  point  17  miles  below  Lockport,  with  some  work  done 
below  that  point ;  1,283  obstructions  of  various  kinds  were  removed. 
At  the  end  of  the  season  the  flat  was  cordelled  up  the  bayou  to  Lock- 
port  and  laid  up  in  charge  of  a  watchman. 

Under  date  of  March  29, 1881, 1  forwarded  to  the  Chief  of  Engineers 
the  following  communication,  which  was  printed  in  Senate  Ex.  Doc.  No. 
151,  Forty -seventh  Congress,  first  session: 

United  Statks  Exginekr  Office, 

New  Orleans y  La.,  March  29,  1882. 

General:  I  have  the  honor  to  submit  the  following^  ioformatiou  in  reply  to  depart- 
ment letter  of  7th  instant,  transmitting  Senate  resolution  of  2d  instant,  which  directs 
the  Secretary  of  War  to  transmit  to  the  Senate  an  estimate  of  the  expense  of  olearingr 
the  wrecks  and  other  obstructions  tu  navigation  at  the  month  of  Bayou  La  Fourche, 
Louisiana. 

There  has  been  no  survey  or  examination  other  than  a  simple  inspection  of  the  lower 
part  of  this  bayou  since  1874.  At  that  time  the  lower  part  of  the  bayou  was  very  much 
obstructed  by  tow-head  islands,  which  were  small  islands  of  drift,  snags,  &c.,  with 
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'A'illow  trees  growing  on  them.  Information  given  by  inhabitants  and  from  an  in- 
spection fast  summer  shows  that  there  has  been  a  larse  accnmnlation  of  drift,  snags, 
^c,  near  the  month  since  1874,  and  the  tow-heads  nave  grown  larger.  These  tow- 
heads  prevent  a  free  discharge  of  the  water. 

It  is  not  practicable  to  make  an  examination  of  the  bayou  at  this  time  on  account 
of  the  high  stage  of  water.  The  work  that  has  been  done  on  the  bayou,  and  which 
eonsistedof  the  removal  of  stumps,  snaes,  drift,  wrecks,  d^c,  commenced  at  the  head, 
and  has  reached  a  point  about  20  miles l>elow  Lockport. 

The  work  has  not  been  completed  to  this  point,  for  when  the  water  rose  some  of  the 
•obstructions  were  necessarily  passed  and  will  require  attention  when  the  stage  of 
water  will  permit.  There  remains  of  the  amount  appropriated  for  this  work  the  sum 
of  |4,865.  Mtgor  Howell,  in  his  annual  report  for  year  ending  June  30, 1881,  stated 
that  the  balance  then  on  hand  was  deemed  sufficient  to  complete  the  work  of  improve- 
ment under  the  project.  The  project  under  which  the  work  was  then  being  carried  on 
was  simply  to  continue  the  work  of  removing  obstructions  down  to  a  point  about  24 
miles  below  Lockport. 

From  the  above  it  would  seem  that  M^or  Howell  did  not  contemplate  removing 
obstructions  or  doing  other  work  below  a  point  about  24  miles  below  Lockport,  and 
therefore  recommended  no  additional  appropriation. 

A  continuation  of  the  same  kind  of  work  down  to  the  month  would  undoubtedly 
cause  a  somewhat  freer  discharge  of  flood-water,  and  while  benefiting  navigation 
would  also  ^ive  relief  to  a  certain  extent  from  the  floods. 

An   additional  ai)propriation  of  $15,000  would  probably  complete  this  work  as 
thoroughly  as  practicable  under  the  present  method. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Majwr  of  Engineers, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.S.  J, 

The i;?ork,  so  fat  as  the  removal  of  obstructions  is  concerned,  maybe 
considered  as  susceptible  of  permanent  completion. 

As  stated  in  my  letter  to  the  department  of  March  29,  to  continue  the 
work  to  the  mouth  of  the  bayou  an  additional  appropriation  of  $15,000 
will  be  necessary,  and  it  is  recommended  that  that  amount  be  appro- 
priate<l  for  fiscal  year  ending  June  30,  1884. 

As  soon  as  the  water  in  the  bayou  reaches  a  proper  stage  work  will  be 
resumed,  being  carried  on  as  heretofore  by  hire  of  labor  and  purchase 
in  open  market. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
honses  are  at  the  month  of  the  Mississippi  River  and  at  the  entrance  to  Atchafalaya 
Bay. 

Original  estimate  cost $100,000  00 

Total  amount  appropriated 25,000  00 

Total  amonnt  expended 20,336  08 


Money  statement 


Jnly  1,  1881,  amount  available $8,776  77 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1-81   , 4.112  85 

July  1,  1882,  amonnt  available 4,663  92 

Amonnt  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  15, 000  00 


M  15. 

IMPROVEMENT  OF  CALCASIEU  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  June  14,  1880,  a  report  of  which,  together  with  plan  and  es 
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timate  of  cost  of  improvement,  was  pablished  in  Report  of  Chief  of  En- 
gineers for  1881  (Appendix  M  15.) 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
$3,000  was  made  for  commencement  of  work.  The  project  for  applica- 
tion of  this  amount  having  been  submitted  to  the  Chief  of  Engineers^ 
and  by  him  approved,  the  work  was  duly  advertised,  and  the  only  bid 
received  opnened  July  30,  1881.  As  this  bid  was  conditioned  by  the 
bidder  on  his  being  awarded  the  contract  at  Calcasieu  Pass,  for  which 
he  was  not  the  lowest  bidder,  and  as  the  amount  appropriated  ($3,000) 
was  not  deemed  sufficient  to  warrant  the  construction  of  plant  and  com- 
mencement of  work  by  hired  labor  and  purchase  in  open  market,  it  was 
recommended  that  the  work  await  further  appropriation.  The  bid  of 
Mr.  Maguire  was  therefore  rejected  by  the  Chief  of  Engineers  and 
further  action  postponed. 

By  act  of  Congress,  passed  August  2, 1882,  an  additional  appropria- 
tioii  of  $7,000  was  made.  The  original  plan  contemplated  the  improve- 
ment of  the  river  from  Phillips'  Bluff  to  Lake  Charles,  a  distance  of  56 
miles,  the  estimate  for  which  was  $10,080. 

The  survey  of  this  river  upon  which  this  estimate  was  based  was^ 
from  some  misapprehension  on  the  part  of  the  officer  in  charge,  only 
carried  from  Phillips'  Bluff  to  Lake  Charles. 

Before  beginning  any  work  I  think  it  would  be  advisable  to  examine 
the  lower  part  of  the  river ;  until  that  is  done  I  can  make  no  recom- 
mendation with  regard  to  additional  appropriation. 

The  commercial  importance  of  the  work  was  indicated  in  report  of 
examination. 

The  work  is  located  in  the  collection  district  of  Galveston,  Tex.  The  nearest 
light-house  is  at  the  entrance  to  Calcasieu  Pass. 

Original  estimate $10,080  00 

Total  amount  appropriated v 10,000  00 

Total  amount  expended *. 8  61 

Money  statement. 

July  1,  1881,  amount  availahle $3,000  OO 

July  1,  188'^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1881 8  61 

July  1,  1882,  amount  available 2,991  39 

Amount  appropriatedby  act  passed  August  2, 1882 7,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 9, 991  39 


M  i6. 

IMPROVEMENT  OF  CALCASIEU  PASS,  LOUISIANA. 

An  examination  of  this  pass  was  made  in  1871,  and  a  project  for  its 
improvement,  together  with  estimate  of  cost  of  same,  published  in  Report 
of  Chief  of  Engineers  for  1871  (Appendix  N  12). 

By  act  approved  June  10, 1872,  an  appropriation  of  $15,000  was  made 
for  this  work ;  and  under  date  of  June  24, 1872,  a  project  for  its  appli- 
cation was  submitted  to  the  Chief  of  Engineers,  which  comprised  dredg- 
ing a  channel  80  feet  wide  and  6  feet  deep  at  mean  low-tide  across  the 
bar  at  the  foot  of  Calcasieu  Lake,  the  dredged  material  to  be  deposited 
on  side  of  cut. 
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The  work  to  be  done  by  hired  labor  and  purchase  in  open  market,, 
using  the  government  dredge-boat  then  at  work  on  Bed  Fish  Bar,  Oal- 
yeston  Bay. 

►  The  cut  was  completed  January  14, 1874,  and  at  that  time  was  60  feet 
wide,  6i  feet  deep,  and  6,300  feet  long. 

The  cut  gradually  filled  up  with  material  carried  into  it  by  cross  cur- 
rents and  winds }  besides,  as  no  tow-boats  were  used  in  taking  vessela 
through,  these  latter  were  constantly  getting  out  of  the  channel,  and 
being  hauled  back  into  it,  also  carried  into  the  cut  a  large  amount  of 
material. 

By  act  of  Congress  approved  March  3, 1881 ,  an  apprbpriation  of  $12,000- 
was  made  for  reopening  the  cut.  A  project  for  application  of  this  amount 
was  submitted  to  the  Chief  of  Engineers,  and  upon  its  approval  adver- 
tisements inviting  proposals  were  duly  published  and  bids  opened  July 
30, 1881.    The  following  is  an  abstract  of  those  received : 

Abstract  of  proposals  received  in  response  to  the  attached  advertisement  dated  June  30, 1881  ^ 
and  opened  July  30,  1>S81,  hy  C.  W,  Howell,  Major  of  Engineers^  U,  8.  A, /for  improving 
Calcasieu  Pass,  Louisiana,  dredging. 


l^Mnes  of  bidders. 


For  extension  of  oat,  dredged  ae 
speciiled. 


JohnMaguire 

James  E.  Slanghter 

William  Fagan 

George  C.  Fobes  di  Co. . 


Quality,  &o.,  of  plant  to  be 
used  in  dredging. 


3,750  feet  long,  70  feet  wide,  8  feet  deep,  i 
or  7,600  feet  long  and  85  feet  Wide,  I 
8  feet  deep.  $10,800.  I 

7, 500  feet  long,  8  feet  deep,  SO  feet  wide,  i 
$10,800.  I 

7,500  feet  long,  8  feet  deep,  and  70  feet 
wide,  $10,500.  I 

7,500  feet  long,  8  feet  deep,  and  70  feet  ' 
wide,  $10,4li. 


Necessary  ontfit. 

One  dredge. 

A  menge  dredse.  ftill  work- 
ing crew,  and  all  necessary 
appliances. 

One  clam-shell  dredge. 


The  bid  of  George  0.  Fobes  &  Co.  being  the  lowest  responsible  one, 
the  contract  was  awarded  thein,  and  articles  of  agreement  entered  into- 
under  date  of  September  17, 1881,  and  approved  by  the  Chief  of  En- 
gineers under  date  of  October  25, 1881. 

The  following  is  the  body  of  the  agreement : 

This  agreement  witneaseth  that  in  conformity  with  the  advertisement  and  specifica- 
tions herennto  attached,  and  which  form  a  part  of  this  contract,  the  said  Charles  W.. 
Howell  for  and  in  hehalf  of  the  United  States  of  America,  and  the  said  George  C. 
Fohes  &  Co.,  for  themselves,  their  heirs,  fxeoators,  and  administrators,  have  mntnally 
agreed,  and  hy  these  presents  do  mutaally  covenant  and  agree  to  and  with  each  other 
as  foUows,  viz : 

To  perform  the  work  of  dredging  a  channel  through  the  lower  end  of  Calcasieu 
Lake,  Louisiana,  7,500  feet  long,  70  feet  wide  at  bottom,  and  8  feet  deep  at  mean  low- 
tide.  Material  dredged  to  be  deposited  on  either  side  of  cut  as  may  be  found  most 
convenient. 

The  location  of  channel  wiU  be  staked  out,  and  the  plane  of  mean  low-water  estab- 
lished by  the  United  States. 

For  and  in  consideration  of  the  said  parties  of  the  second  part  faithfully  complying 
with  their  agreement,  the  said  party  of  the  first  part  agrees  to  pay  to  the  said  parties^ 
of  the  second  part,  their  heirs,  executors,  or  administrators,  the  sum  of  $10,444. 

The  contractor  having  reported  that  the  work  would  be  completed 
early  in  February,  1882,  an  inspector  was  sent  to  examine  it  on  the  5th. 
of  that  month,  and  under  date  of  February  16  reported  that  the  work- 
had  been  completed  in  accordance  with  terms  of  contract.  Cross-sec- 
tions of  the  cut  were  sounded  100  feet  apart. 
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It  is  not  expected  that  this  new  channel  will  remain  open  for  any  con- 
siderable length  of  time. 

The  commerce  of  the  locality  has  increased  very  much  since  the  first 
'examination  of  the  bar  was  made,  and  the  schooners  which  run  in  this 
trade  still  find  their  way  in  and  out  through  the  cut,  without  the  assist- 
:ance  of  tow  boats.  It  is  probable  that  to  preserve  a  constant  channel 
here,  dikes  of  light  construction  will  have  to  be  made  to  prevent  ma- 
terial from  being  washed  into  it,  and  also  to  keep  boats  passing  through, 
in  the  cut. 

At  present,  however,  the  commerce  of  the  locality  would  hardly  jus- 
-tify  the  expenditure  of  the  amount  necessary  to  do  this. 

By  act  of  Congress  passed  August  2, 1882,  an  additional  appropria- 
tion of  $3,000  was  made  for  this  work.  This  amount  might  remain 
until  it  becomes  necessary  to  again  reopen  the  cut.  I  do  not  recom- 
mend any  appropriation  for  next  fiscal  year. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light-house 
is  at  the  Gulf  entrance  of  the  pass. 

Original  estimate |15,000  00 

'Total  amount  appropriated 15, 000  00 

'Total  amount  expended 11, 843  25 

Money  statement 

.July  1,  1881,  amount  available $12,000  00 

,July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 11,843  25 

-July  1,  1882,  amount  available 156  75 

Amount  appropriated  by  act  passed  August  2, 1882 3,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 3, 156  75 


M  17. 

REMOVAL  OF  WRECK  IN  PASS  MARIANNE,  MISSISSIPPI  SOUND. 

This  obstruction  to  navigation  of  the  pass  was  caused  by  the  wreck 
-of  a  bark  lying  across  the  channel,  leaving  only  a  narrow  passage-way 
on  either  side  for  vessels  going  in  or  out.  Several  masters  of  vessels 
having  notified  the  honorable  Secretary  of  the  Treasury  that  the  pres- 
ence of  this  obstruction  was  dangerous  to  navigation,  the  matter  was 
referred  to  the  honorable  Secretary  of  War  for  his  information,  and  by 
him  to  the  Chief  of  Engineers,  who  directed  me  to  obtain  such  infor- 
mation as  was  available  without  making  an  examination  of  the  locality. 
Under  date  of  February  1, 1882,  I  reported  to  the  Chief  of  Engineers 
such  facts  as  I  had  been  able  to  obtain,  and  upon  the  receipt  of  the  fol- 
lowing letter  of  instructions  at  once  began  preparations  for  the  removal 
of  the  wreck : 

Office  of  the  Chief  of  Exoineers, 

United  States  Army, 
Washington,  D,  C,  February  15,  1882. 
Sir:  The  Secretary  of  War  has  approved  the  recomiuendation  of  the  Chief  of  En||ri. 
neen  that  the  necessary  steps  for  the  removal  of  the  wreck  in  Pass  Marianne,  Missis- 
isippi  Soand  (upon  which  your  report  of  the  1st  instant  was  made),  be  taken  as  pro- 
vided for  in  section  4  of  the  river  and  harbor  act  of  June  14,  1880. 

You  will  accordingly  proceed  without  delay  with  the  necessary  measures  for  the 
'.removal  of  the  wreck  in  question,  giving  the  required  notice  to  parties  interested  to 


Digitized  by  VjOOQ IC 


APPENDIX   M. 


138^ 


remove  the  same,  &>c,,  aod  apon  their  falliog  to  do  so  to  invite  proposals  for  its  re- 
moval bj  contract  in  the  usual  way. 
By  command  of  Brigadier-General  Wright. 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Lieutenant-colonel  of  Engineers^ 

BvUMaj,Gtn.,  U.S.A. 
Maj.  Amos  Stickney, 

Corp9  of  Engineers. 

In  compliance  with  reqairements  of  section  4,  river  and  harbor  act 
of  June  14, 1880,  public  notice  was  duly  given  calling  upon  persons  in- 
terested to  remove  the  wreck,  otherwise  the  property  would  be  consid* 
ered  as  abandoned  and  derelict,  and  the  United  States  would  proceed 
to  remove  the  same.  This  notice  meeting  with  no  response,  advertise- 
ments dated  April  17^  1882,  were  duly  published  inviting  proposals  for 
removal  of  wreck. 

The  following  is  an  abstract  of  the  bids  received  and  opened  May  19,. 
1882: 

Abstract  of  proposals  for  removal  of  sunken  vessel  in  Pass  Marianne,  Mississippi  Sound,. 
recMved  in  response  to  the  attached  advertisement  dated  April  17, 1882,  and  opened  May  19^ 
1882,  by  Amos  Stickney,  major  of  engineers. 


ll 

KameB  of  bidders. 

Date  of  commencing  operations. 

Date  of  com- 
pletion  of 
work. 

Price, 

1 

Frank  Bock,  jr.,   and  Jamea  L. 

Burrlaa. 
J.  H.  Lynch  and  T.  F.  Colbnm 

Within  fifteen  daya  from  accept- 
ance of  bid. 
Jnnel,  1882 

Thirty  daya.. 
Two  montha.. 

♦3,800 
8,g60^ 

The  bid  of  Messrs.  Beck  and  Burriss  being  the  lowest  the  contract 
was  awarded  them,  and  articles  of  agreement  entered  into,  under  date 
of  June  1, 1882,  and  approved  by  the  Chief  of  Engineers  under  date  of 
June  7, 1882.    The  following  is  the  body  of  agreement : 

That  the  said  party  of  the  second  part  will  completely  remove  the  wreck  of  sunken 
Tessel  and  cargo  now  lying  in  Pass  Marianne,  Mississippi  Sound,  taking  out  all  parts- 
of  the  wreck  and  cargo,  and  landing  same  above  hi  gh- water  at  some  convenient  point, 
as  provided  for  in  said  specifications. 

rortions  of  wreck  or  cargo  possessing  value  wiU  be  landed  at  such  point  as  may  be 
directed  by  the  said  party  of  the  first  part. 

The  said  party  of  the  second  part  also  agrees  to  furnish  all  facilities  to  the  inspector, 
to  be  appointed  by  the  said  party  of  the  first  part,  to  enable  said  inspector  to  visit 
and  inspect  the  said  work  during  its  progress  and  after  its  completion. 

That  the  said  party  of  the  first  part,  in  consideration  of  the  faithful  performance  of 
this  specified  work  by  the  said  party  of  the  second  part,  agrees  to  pay  to  the  latter  th& 
sum  of  13,800. 

The  contractors  at  once  began  operations  and  the  work  was  completed^ 
and  settlement  effected  Jaly  6, 1882. 
An  inspector  was  present  while  the  work  of  removal  was  going  on. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light* 
house  is  Pass  Marianne  Ught. 

Total  amount  appropriated indefinite. 

Total  amount  expended t $90  62 
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M  x8. 

4SURVEY  FOR  A  BREAKWATER  IN  LAKE  PONTCHARTRAIN,  IN  THE  VICIN- 
ITY OF  NEW  CANAL  OUTLET,  NEAR  NEW  ORLEANS,  TO  SERVE  AS  A 
HARBOR  OF  REFUGE. 

United  States  Engineer  Office, 

New  OrUanSj  La.j  June  13, 1882. 

General:  I  have  the  honor  to  make  the  following  report  on  the 
•^'survey  and  estimate  for  a  breakwater  to  be  constructed  from  a  point 
at  or  near  the  New  Canal  outlet,  near  New  Orleans,  La.,  to  the  Pont- 
chartrain  Eailroad  wharf,  said  breakwater  to  be  so  constructed  as  to 
serve  as  a  harbor  of  refuge  for  all  vessels,''  called  for  in  the  river  and 
harbor  act  of  March  3,  1879.  • 

The  survey  was  made  by  Assistant  Engineer  H.  C.  Collins  in  the 
summer  of  J  880,  but  owing  to  the  illness  of  Major  Howell  the  subject 
^eeois  to  have  remained  unconsidered. 

In  view  of  the  fact  that  the  southern  shore  of  Lake  Pontchartrain 
has  no  harbors  except  the  mouths  of  the  canals,  into  which  vessels  can 
run  for  refuge,  I  consider  the  construction  of  a  breakwater  a  matter 
of  very  considerable  importance.  I  do  not  see  the  necessity  at  present 
for  the  construction  of  such  a  long  line  of  breakwater  as  seems  contem- 
plated in  the  act  directing  the  survey,  viz,  *'from  a  point  at  or  near 
the  New  Canal  outlet,  near  New  Orleans,  La.,  to  the  Pontchartrain  Eail- 
road wharf,"  which  is  a  distance  of  a  little  over  3  miles,  unless  the 
main  object  is  to  protect  a  narrow  strip  of  land  along  the  lake.  If  this 
is  the  object  it  can  be  eff'ected  far  more  economically  by  a  revetment, 
ivhicli,  placed  on  the  face  of  a  low  levee,  would  also  protect  the  city  of 
New  Orleans  from  overflows  caused  by  the  piling  up  of  the  water  in  the 
lake  during  strong  east  winds.  I  would  recommend  the  construction  of 
a  breakwater  in  two  sections,  each  about  4,000  feet  long,  placed  in  front 
of  the  entrances  of  the  two  canals  and  on  a  line  parallel  to  the  shore, 
and  about  4,500  feet  from  it,  as  shown  on  the  accompanying  chart. 
This  would  be  about  2,000  feet  in  front  of  the  New  Canal  entrance  and 
1,500  feet  in  front  of  Bayou  Saint  John  entrance,  and  in  a  depth  of  water 
varying  from  llj  to  12J  feet.  As  8  feet  is  the  maximum  draught  of 
Tessels  navigating  the  lake,  this  position  of  breakwater,  while  covering 
the  entrances,  would  give  ample  anchorage  area  for  present  needs,  and 
would  admit  of  very  considerable  enlargement  for  future  wants  by  simply 
•connecting  the  detached  sections  and  continuing  the  line  to  the  east- 
ward. The  plan  of  breakwater  that  I  would  recommend  would  be  a 
modification  of  those  constructed  on  the  northern  lakes,  viz,  timber 
•cribs,  with  partly  open  bottoms,  resting  on  piles  and  weighted  with  such 
material  as  could  be  most  econoinically  obtained  in  this  region.  Stone 
might  possibly  be  had  within  a  reasonable  cost  from  a  point  about  125 
miles  up  Pearl  Eiver:  that  failing,  shell  concrete  and  broken  brick 
oould  be  used.  I  thinfc  a  breakwater  of  this  description  with  a  width 
of  12  ieet  would  cost  about  $35  per  linear  foot,  which  for  8,000  feet 
would  be  $280,000. 

To  construct  a  continuous  breakwater  of  similar  character  from  the 
New  Canal  to  the  Pontchartrain  Railroad  wharf  would  cost — 16,500  feet, 
at  $35,  $577,500 — more  than  double  the  first  amount.  The  plan  of  break- 
water adopted  in  1853,  and  upon  which  1,500  feet  was  constructed, 
proved  to  be  inefficient,  the  upper  part  of  the  structure  being  destroyed 
in  a  comparatively  short  time.  Its  position,  so  far  out  in  the  lake,  re- 
quired a  considerably  longer  line  than  the  one  which  I  recommend,  and 
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coutemplated  the  protection  of  a  much  larger  anchorage  area  than  pres- 
ent needs  would  seem  to  require. 

I  transmit  herewith  Mr.  Collinses  report  on  his  survey,  together  with 
a  tracing  of  the  chart;  also  tracing  showing  old  plan  of  breakwater 
referred  to  in  Mr.  Gollins's  report;  also  a  table  showing  the  commerce 
to  be  benefited. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF   MR.  II.   0.   COLLINS,  ASSISTA^'T  ENGINEER. 

New  Orleans,  La.,  June  10,  1882. 

Sir:  ActiDg  UDder  inbtnictions  from  Maj.  C.  W.  Howell,  United  States  Engineers, 
I  made  a  survey  of  the  Lake  Pontchartraiu  front  of  New  Orleans,  from  the  New  Canal 
to  the  Foutchartrain  Railroad  wharf,  in  April,  May,  and  June,  1880. 

Soundings  cover  the  whole  lake  iront  to  a  width  of  nearly  a  mile  from  above  the 
old  CarroUton  Railroad  wharf  to  below  the  Lake  Pontchartrain  Railroad  wharf;  and 
twelve  lines  of  soundings  were  made  out  to  the  14-foot  curve  at  mean  low-tide,  which 
was  from  2  to  3  miles  off  shore.  Tide-gauges  were  placed  at  the  New  Canal  and  at 
Bayou  Saint  John  and  connected  by  level  line  with  the  city  engineer's  bench-marks. 

Mean  low-tide,  to  which  all  soundings  are  reduced,  is  25  feet  below  the  city  datum 
plane,  and  5  feet  below  the  top  of  Metairie  Ridge. 

Extreme  low-tide^  which  is  due  to  northwesterly  gales,  is  said  to  be  nearly  a  foot 
s,nd  a  half  below  this  mean  low-tide.  These  gales  only  occur  in  winter,  and  it  is  only 
when  they  last  three  days  or  more  that  their  full  effect  is  seen  in  blowine  the  water 
out  of  Lake  Pontchartrain,  lowering  the  water  surface  along  the  north  &ore  of  the 
Onlf  as  far  east  as  Mobile. 

Three  drainage  canals  from  the  city  enter  the  lake  within  the  limits  of  the  survey, 
and  one  just  east  of  the  east  line.  The  two  navigable  canals  are  called  New  Canal, 
which  was  dug  by  the  city  of  New  Orleans,  and  Bayou  Saint  John,  which  was  a  navi- 
gable bayou  at  the  first  settlement  of  Nt-w  Orleans,  but  has  been  deepened  in  some 
places  and  extended  to  a  baaiu  in  the  city ;  and  its  entrance  into  the  lake  has  been 
•deepened  and  a  jetty  made  on  each  side  out  to  about  the  6- foot  curve  in  the  lake. 
Toll  is  charged  on  vessels  entering  Bayou  Saint  John  by  the  company  who  claim  own- 
ership of  the  improvements  on  the  bayou.  Toll  was  charged  on  the  New  Canal,  but 
it  has  been  made  a  free  channel  by  the  city. 

Soundings  were  made  in  both  navigable  channels  up  above  the  bridges.  The  water 
which  flows  fri  m  the  drainage  canals  is  very  dark,  at  times  black.  There  is  a  large 
:amount  of  organic  matter  in  this  water,  but  ^ere  is  so  little  deposit  from  it  that 
there  is  no  advance  of  any  curves  in  front  of  eitfier  of  the  drainage  canals,  nor  is  there 
any  indication  on  the  bottom  of  any  filling  due  to  them. 

Shell  banks  are  found  in  long,  narrow  reefs,  nearly  parallel  with  the  shore,  but  not 
farther  out  than  about  the  7-foot  curve.  There  is  usually  about  a  foot  less  water  on 
top  of  these  shell  reefs  than  there  is  ^nst  shoreward  firom  them. 

Sand  bottom  is  found  in  many  places  where  the  depth  is  10  feet  or  less. 

Near  the  new  canal  a  bucket  dredge  was  digging  up  earth  for  an  embankment,  from 
a  place  where  the  lake  bottom  had  evidently  not  been  disturbed  before,  and  the  water 
was  3^  feet  in  depth.  She  was  cutting  to  a  depth  of  11  feet.  The  material  dredged 
ap  was  dark  mud,  which,  when  dried,  proved  to  be  nearly  all  very  fine  sand,  with 
some  vegetable  matter  and  a  little  clay,  but  it  was  not  such  as  would  resist  any  wash- 
ing of  waves.  When  thrown  up  and  protected  by  a  revetment  it  makes  a  good  levee. 
Outside  of  the  10-foot  curve  the  bottom  is  all  blue,  sticky  mud,  with  broken  shells, 
and  living  shell-fish  were  occasionally  found.  When  dry,  this  mud  was  almost  ex- 
actly like  that  dredged  up  near  shore.  In  places  a  slight  film  of  yellow  mud  was 
found  on  the  bottom,  which  was  evidentlv  deposited  from  the  Mississippi  River  water, 
then  running  into  the  west  end  of  the  lake  from  Bonnet  Carre  Crevasse.  This  was  so 
thin  as  only  to  stain  the  lead  slightly  at  times,  and  some  of  it  came  up  on  the  anchors 
to  the  buoys.  This  yellow  mud  is  so  thin  that  whenever  the  water  is  very  rough  it  is 
taken  op  and  held  in  suspension,  making  the  water  yellow  when  a  gale  had  blown  for 
a  few  days. 

The  bars  which  obstruct  navigation  at  both  canals  are  of  sand,  and  there  was  but 
^  feet  depth  at  low-tide  at  either  canal  over  the  bar.    The  sand  appears  to  drift  into 
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the  entrance  of  the  canals  during  gales,  and  then  to  be  thrown  oat  onto  the  bar^  by 
the  current  at  ebb-tide,  out  of  the  canals.  The  entrance  to  the  New  Canal  is  protected 
by  a  jetty  on  each  side,  made  of  material  dredged  from  the  canal,  and  kept  in  place 
by  crib- work  or  piling,  with  a  revetment  of  plank  outside  to  protect  it  from  the  lake 
weaves.  The  shore  line  is  washing  away  except  where  protected  for  the  whole  front 
surveyed. 

Old  cypress  stumps  remain,  forming  a  belt  from  200  to  500  feet  in  width  outside  the 
present  snore  line.  The  trees  were  cut  so  long  ago  that  the  cypress  knees  which  for- 
merly' protected  the  land  from  action  of  the  waves  have  disappeared.  A  good  road 
was  made  from  the  New  Canal  to  Lake  Pontchartrain  wharf  at  Milnebur^,  and  was 
in  use  in  part  as  lately  as  1870,  but  it  now  ifiT  seen  only  on  a  few  points  which  project 
far  beyond  the  general  shore  line. 

The  city  of  New  Orleans  made  a  breakwater  in  1872.  It  was  made  in  shoal  water  ; 
about  a  foot  deep  Just  outside  the  line  is  its  present  depth,  and  earth  for  a  levf^e  was 
dredged  from  inside,  and  a  sloping  revetment  of  plank  was  first  made  to  protect  it 
from  wash,  but  it  soon  broke  down  and  was  replaced  by  one  made  of  round  piles 
driven  in  a  line  and  tonching,  leaving  a  space  between  the  plank  sheet  piling  and  the 
ronnd  piles  about  4  feet  wide.  The  space  was  filled  with  brickbats  and  old  ballast. 
The  plan  for  it  was  made  by  General  Weitzel. 

The  piling  is  5  feet  above  low- water,  and  the  top  of  the  levee  back  of  it  is  2i  feet 
higher.  This  breakwater  begins  at  the  shore  line  at  the  west  side  of  the  upper 
drainage  canal,  runs  out  to  the  1-foot  curve,  and  then  turns  to  eastward  and  runs  to 
the  west  side  of  the  New  Canal.  The  original  plan  of  this  breakwater  was  for  it6- 
continuation  some  miles  along  shore  to  a  point  below  the  Pontchartrain  Railroad 
wharf.  It  would  be,  if  made,  only  a  shore  protection,  and  not  a  '*  harbor  of  refuge '^ 
in  any  degree,  except  at  cost  of  dredging  tue  eutire  area  to  be  used  for  harbor,  and 
dredging  and  keeping  open  the  entrance  from  the  lake. 

The  shore  to  be  protected  is  but  a  low  swamp  for  some  miles  back  to  Metairie 
Ridge,  covered  with  water  most  of  the  time.  The  only  habitable  portion  is  the  ridge, 
a  few  feet  wide  at  the  lake  shore,  which  is  only  occapied  at  the  three  little  villagea 
of  Milnebarg,  Spanish  Fort,  and  West  End. 

A  breakwater  to  form  a  *' harbor  of  refuge^  and  at  the  same  time  a  safe  harbor 
for  the  lake  commerce  of  New  Orleans  should  be  made  as  far  out  as  the  10-foot  curve 
at  least,  and  it  is  far  more  necessary  now  than  it  was  at  the  time  of  the  survey,  as 
the  railixiad  bridge  across  the  lake  will  soon  out  off  the  only  shelter  on  the  south  side 
of  the  lake  which  has  ever  been  available  in  a  hard  blow  from  northwest,  that  under 
the  lee  of  Pointe-aux-Herbes. 

An  appropriation  was  made  in  1852  for  a  ''harbor  of  refuge,''  and  it  was  begun  in 
1853-'54,  and  a  section  of  1,500  feet  of  it  was  finished  in  March,  1855.  This  section  waa 
in  front  of  the  Pontchartrain  Railroad  wharf,  about  on  the  12-foot  curve.  The  piles, 
four  rows,  on  which  this  break  water  was  made  are  yet  standing  to  low- water  line,  and 
about  one-quarter  of  them  are  standing  to  the  top,  but  above  water  line,  and  partly 
rotted.  Three  rows  of  these  piles  supported  a  framework  of  nquare  timber  bolted  on 
a  slope,  the  outer  edge  of  which  was  2  feet  under  water,  and  the  inner  edge  5  feet 
above  water;  piles  were  8  feet  apart;  these  square  timbers  running  across  the  line, 
and  on  their  tops  were  bolted  joists  at  intervals  of  a  foot,  to  break  the  waves.  These 
piles  are  now  covered  below  water  with  barnacles,  but  there  are  no  teredoiuthem.  Tak- 
ing the  tops  of  the  piles,  as  shown  oifltbe  plan  of  the  work,  and  as  found  now  at  the 
snrvey,  the  water  surface  is  found  to  oe  the  same  in  both  surveys,  that  of  1853  and 
1880,  and  the  soundings  of  185;)  show  the  same  depth  in  the  same  nlace  as  is  now 
found,  showing  that  in  plans  for  harbor  no  allowance  need  be  made  fer  any  filling  of 
the  laKe. 

Captain  Williams  was  in  charge  of  the  Pontchartrain  Railroad  wharf  during  the 
building  of  this  breakwater,  and  for  many  years  after.  He  says  that  while  the  top 
was  in  place  it  acted  as  a  good  protection,  but  that  by  the  fall  of  1856,  or  during  the 
winter  of  1856-'57,  the  top  was  washed  off,  and  since  then  it  has  been  a  bad  obstruction 
in  foggy  weather,  schooners  having  many  times  run  into  it  to  their  great  damage,  and 
one  schooner  ran  through  it  and  was  wrecked.  The  railroad  wharf  was  not  protected 
in  the  least  except  when  the  wind  was  NNE. ;  a  point  change  either  way  would  throw 
the  swell  on  to  the  wharf.  A  breakwater  like  that  of  1853  would  cost,  at  the  same 
rate  as  that  between  the  New  Canal  and  Pontchartrain  Railroad  wharf,  $226,562.50,  or 
for  the  distance  from  the  New  Canal  to  Bayou  Saint  John,  $139,625.  When  its  top  went 
off  the  remaining  piles  would  be  only  a  greater  obstruction  to  commerce  than  the  pres- 
ent remains  of  that  of  1853  now  are. 

Wood  will  last  very  many  years  below  the  low-water  line.  The  piles  driven  in  185S 
are  now  sound,  and  have,  to  all  appearance,  as  finn  hold  in  the  bottom  as  when  first 
driven.  This  would  show  that  a  work  should  be  so  made  that  the  portion  above  water 
can  be  renewed,  while  that  below  low-water  line  would  last  for  very  many  years. 

Ballast  can  be  had  in  any  amount  from  the  rock  bluffs  on  Pearl  River,  as  soon  as  the 
work  on  that  stream  is  so  far  completed  as  to  permit  of  its  navigation  by  tugs  and  flat- 
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s.  This  would  be  better  than  conorete,  bnt  sand  and  shells  for  concrete,  and 
k:l>at8  from  the  brick  yards,  can  be  had  in  all  the  rivers  on  the  north  side  of  Lake 
bcliarfrain. 

**  liarbor  of  refuge  "  would  be  large  enough  for  all  needs, :  nd,  also,  would  be  am- 
Tox-  purposes  of  commerce,  if  it  extended  only  from  the  New  Canal  to  Bayou  Saint 
fi. 

tie  cominerce  of  the  lake  is  now  mostly  schooners,  in  wood,  charcoal,  lumber,  and 
:1c  trade,  and  a  few  steamers  which  carry  passengers  to  the  watering  places  on  the 
tli  Bide  of  the  lake;  but  for  some  years  efforts  have  been  made  to  connect  the  lake 
b  t.be  Mississippi  Biver  by  a  canal.  A  survey  for  a  canal  to  connect  them  by  way 
layoa  Manchac  was  made  last  fall;  and  one  for  a  canal  through  the  rear  of  the 
of  New  Orleans,  which  will  answer  the  same  purpose,  of  connecting  the  river  and 
»y  18  DOW  talked  of  and  is  likely  to  be  made  the  coming  summer.  This  would  bring 
^bter  class  of  boats  into  lake  navigation,  and  would  make  yet  more  necessary  a 
» liArbor  for  them  on  this  side  of  the  lake. 
Very  respectfully,  your  obedient  servant, 

H.  C.  Collins. 
leg.  Amos  Sticknet, 

United  Slates  Engineers, 

wmerce  of  Lake  Pontchartrain  far  the  year  1881,  passing  into  Netv  OrUans.    Xo  account 
was  kept  of  vessels  passing  out. 
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M  19. 

JURVEY  OF  ATCHAFALAYA  RIVER,  LOUISIANA,  FROM  BERWICK'S  BAY  TO 
MOUTH  OF  RED  RIVER. 

United  States  Engineer  Office, 

N^ew  Orleans^  La.y  April  26, 1882. 
Oenebax  :  I  have  the  honor  to  submit  the  following  report  on  the 
A^tehafalaya  Biver,  compiletl  from  the  notes  of  Assistant  Eng^ineers  Col- 
lins  and  Hoffman,  who  made  the  survey  called  for  in  river  and  harbor 
act  of  Jone  14, 1880,  of  "Atrhafalaya  River,  Louisiana,  from  Berwick's 
Bay  to  mouth  of  Bed  Bivi^r.''  This  report,  together  with  report  of  Ma- 
jor Howell,  October  6, 1874.  which  will  be  found  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  fiscal  year  ending  June  30, 1874,  Part  I, 
Appendix  B  14,  pages  771  to  776,  will  furnish  the  information  called  for 
88E 
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in  the  resoliitiou  of  the  Senate  of  the  United  States  of  December  21, 
1881,  which  was  transmitted  to  me  in  department  letter  of  December  28, 
1881.  This  report  has  been  delayed  by  absence  in  the  field  of  one  of  the 
assistant  engineers  who  made  the  survey.  The  project  for  the  survey 
of  the  Atchafalaya  Kiver  will  be  found  in  the  following  letter: 

United  States  Engineer  Office, 

Xew  OrleanSj  July  8,  1880. 

General:  I  have  the  houor  to  submit  the  following  project  and  estimate  for  a  de- 
tailed survey  and  examination  of  Atchafalaya  River  (including  Grand  Lake),  Irom 
Berwick's  Bay  to  month  of  Red  River,  as  provided  for  in  section  2  of  the  river  and  har- 
bor act  approved  June  14,  ld80. 

Grand  Lake  is  included  in  this  project,  because  it  receives  at  its  head  the  waters  of 
the  Atchafalaya  through  a  numberof  bayous  into  which  the  river  divides  itself  above, 
while  from  the  foot  of  it  the  old  Atchafalaya,  joined  3^  miles  from  its  head  by  Bayou 
Teche,  leads  into  Berwick's  Bay.  The  importance  of  the  Atchafalaya  as  a  high-water 
outlet  of  the  Mississippi  is  deemed  sufficient  to  warrant  the  expense  of  a  detai'ed  sur- 
vey of  it  and  of  its  principal  branches  lea<ling  into  Grand  Lake,  also  Grand  River,  to 
connect  with  Bayou  Pla<iuemine. 

The  route  followed  b .  commerce  on  Grand  Lake  is  along  its  eastern  shore,  and  on 
this  account  it  is  proposed  to  include  this  shore  of  the  lake  in  the  detailed  survey.  It 
is  also  proposed  to  make  a  transit  and  stadia  reconnaissance  of  the  western  shore  of 
Grand  Lake  and  of  the  smaller  branch  bayous  of  the  river.  Six  large  navigable  bay- 
ous empty  into  Grand  Lake  on  it-s  eastern  shore,  connecting  with  the  Atchafalaya 
above,  and  it  is  considered  of  importance  that  these  should  be  examined. 

estimate. 

Detailed  survey,  280  miles,  at  f30  per  mile $8,400 

Examination,  500  miles,  atflO  per  mile 5,000 

Hydrography  (Grand  Lake),  100  square  miles,  at  $4  per  mile 400 

13,800 
"Contingencies,  20  per  cent 2, 760 

Total 1(5,560 

The  project  and  estimate  include  the  locating  of  all  obstructions  to  navigation  and 
gaining  all  information  needed  to  estimate  for  the  removal  of  the  same,  and  for  show- 
ing the  commercial  importance  of  the  river  and  its  branches.  An  examination  simplv 
would  cost  $9,840. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Howell, 
Major  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A, 

This  project,  Captain  Lockwood  informs  me,  was  not  strictly  carried 
out,  because  Major  Howell  considered  the  first  3  miles  from  Red  River 
was  sufficiently  covered  by  Major  Benyaurd's  surveys,  and  the  portion 
below  the  head  of  Grand  Lake  presented  no  obstacles  to  navigation,  and 
was  sufficiently  covered  by  the  survey  of  1874. 

The  survey  was  commenced  in  the  latter  part  of  September,  1880,  at 
a  point  3  miles  from  the  head  of  the  river,  and  was  continued  down 
stream  to  Butte  la  Rose,  which  point  was  reached  November  22.  From 
this  point  the  line  followed  was  via  Ouska  Bay  and  Grand  River  to  the 
Plaquemine,  thence  up  the  Plaquemine  to  its  head.  After  this,  the  work 
was  carried  down  Lower  Grand  River  from  the  mouth  of  the  Plaquemine 
to  the  junction  of  the  Grand  and  Bayou  Sorrel,  down  the  former  to  Dr. 
Ohoppin's  sugar-house,  and  down  the  latter  to  Lake  Chicot,  when  (Feb- 
ruary 5),  the  water  having  reached  such  a  stage  as  to  seriously  interfere 
with  the  work,  stations  for  future  reference  were  established,  and  the 
quarter-boat  taken  back  to  the  head  of  the  Plaquemine. 

In  September,  1881,  the  survey  was  continued  by  Assistant  Engineer 
Hoffman,  who  ran  a  line  down  the  Little  Tensas,  Tensas  Bay,  Lake  Mon- 
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^onlois,  and  Bayou  Ch^ne  to  Lake  Chicot;  another  down  the  Big  Tensas 
to  Lake  Mongoulois,  then  the  line  Little  Atchafalaya  and  La  ^mpe  to 
Lake  Mongoulois.  Bayous  Eigarby,  Jake,  &c.,  to  Lake  Chicot,  were 
then  surveyed ;  and  lastly,  the  connection  between  Lake  Chicot  and 
Orand  Lake. 

Throughout  the  survey  the  main  lines  were  run  on  true  azimuth,  while 
•compass  bearings  were  taken  in  running  out  the  small  bayous.  Dis- 
tances were  measured  with  a  stadia.  Where  possible,  precautions  were 
taken  to  insure  the  permanency  of  instrumental  stations,  and  for  this 
purpose  live  trees  were  cut  down  and  their  stumps  used ;  as  most  of  these 
will  sprout  out  and  continue  growing,  there  will  doubtless  be  no  trouble 
in  future  surveys  in  finding  a  sufficient  number  of  points  to  connect  with 
the  preeTent  one. 

A  line  of  levels  was  run,  connecting  Major  Beuyaurd's  benches,  3  miles 
from  the  head  of  the  Atchafalaya,  with  tide-water  in  Lake  Chicot,  via 
the  Atchafalaya,  Grand  River,  Little  Tensas  Bayou,  and  Bayou  Ch^ne. 
The  line  was  also  extended,  via  Grand  Eiver  and  Bayou  Plaquemine, 
to  the  Mississippi  at  the  town  of  Plaquemine;  Bench-marks  were  es- 
tablished frequently,  in  most  cases  by  driving  a  nail  in  a  notch  in  a  live 
tree,  and,  as  these  are  plotted  on  the  chart,  the^*  can  be  readily  found 
in  future  when  necessary.  The  reference  of  water  surface  was  deter- 
mined at  several  points  in  each  mile.  Gauge  readings  were  taken  at 
the  head  of  the  Atchafalaya  throughout  the  survey,  and  also,  from  De- 
cember 1,  at  La  Rompe,  a  few  miles  below  Butte  la  Rose.  The  plane  of 
reference  for  all  levels  reads  0.00  on  the  gauge  at  head  of  Atchafalaya. 

SOUNDINGS. 

Cross-sections  were  taken  in  the  obstructed  portions  of  the  river  at 
intervals,  varying  from  100  to  250  feet ;  where  there  were  no  obstruc- 
tions the  distance  between  cross-sections  waS  from  1,000  to  2,000  feet. 
Each  cast  of  the  lead  was  instrumentally  located. 

DETAILED  DESCRIPTION. 

Commencing  at  the  upper  limit  of  the  survey,  which  was  Major  Ben- 
jaurd's  lower  cross-section  line,  the  river  banks  are  43.5  feet  above' low- 
water. 

Bayou  De  Glaize  enters  the  Atchafalaya  at  Simmsport,  and  the  west 
bank,  between  its  mouth  and  Lower  Old  River,  is  covered  with  woods; 
"below  Simmsport  the  west  bank  is  leveed,  as  is  also  the  east  bank,  the 
levee  on  the  latter  side  extending  to  Old  River  above. 

One  mile  above  Simmsport,  on  the  east  bank,  a  recent  cave  showed 
^evidences  of  the  old  raft  that  formerly  filled  the  river;  above  the  old 
pieces  of  logs,'&c.,  which  showed  to  a  height  of  10  feet  above  the  water 
4surface'at  the  time  of  the  survey,  or  20  above  low- water  of  1879,  there 
was  a  deposit  23  feet  in  depth  of  red  and  gray  clay  and  surface  soil. 
In  the  raft  material,  pieces  of  red  cedar  were  found,  the  inner  portions 
of  which  were  solid,  but  other  woods  had  become  so  changed  by  agia 
iind  the  constant  and  heavy  pressure  they  had  been  subjected  to  that  it 
was  impossible  to  tell  to  what  species  they  belonged.  The  pressure  had 
l>een  so  great  and  so  long  continued  that  many  pieces  were  flattened 
^aiid  much  compressed.  On  this  bank  no  blue  clay  was  observed  above 
Simmsport.  In  taking  cross-sections,  log  bottom  was  found  in  many 
places,  which  wa«  evidently  indication  of  raft  formation  like  that  exposed 
by  ca\ing  of  left  bank  before  mentioned.    The  river  was  at  one  time 
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filled  up  with  rafted  material,  which  was  cleared  out  to  a  certain  extent 
by  the  State  of  Louisiana  before  the  war. 

The  cross-sectional  area  of  the  river  at  Simmsport  was  at  the  time  of 
survey  19,667  square  feet,  but  at  the  height  of  high-water  of  1874  it 
would  be  54,550  square  feet  The  gauge  reading  at  the  time  the  cross- 
sectional  area  was  determined  was  10,152  feet.  The  high-water  gauge 
reading  of  1874  was  44,509  feet;  the  low-water  of  1879,  0.000  feet,  and 
of  1880,  -f  5.00  feet. 

Simmsport  is  the  shipping  point  for  the  country  up  Bayou  De  Glaize 
as  far  as  Evergreen.  Both  banks  of  the  river  here  are  caving,  and  three 
successive  levees  have  been  built  on  both  sides  of  the  river,  and  in  some 
places  the  fourth  levee  is  now  at  the  top  of  the  bank  and  in  danger  of 
going  in.  Mr.  Barbre,  who  settled  here  in  1828,  and  several  other  old 
inhabitants,  told  Mr.  Collins  that  formerly  at  low-water  there  used  to  be 
a  good  ford  for  stock  at  Simmsport ;  but  now  t\A  river  is  630  feet  wide 
at  low-water  and  about  50  feet  deep,  while  during  high- water  of  1874  it 
was  about  100  feet  in  depth.  This  is  said  by  old  inhabitants  to  be  the 
same  place  where  the  ford  was  in  1840,  and  at  that  time  a  log  was  used 
by  foot-passengers  to  walk  across  on,  the  ends  of  the  log  resting  on  either 
side  of  the  river,  which  is  said  to  have  been  but  40  feet  in  width. 

On  the  right  bank,  just  below  Simmsport,  a  large  cave  exposes  blue 
clay,  the  top  of  which  has  a  reference  of  29.19  feet.  Above  this  blue 
clay  is  red  soil  of  Red  Biver  deposit. .  Soundings  near  the  channel  give 
blue  clay  bottom.  The  right  bank  throughout  the  third  mile  is  caving^ 
and  the  left  also  at  the  lower  end. 

Fourth  mile. — The  left  bank  is  caving  aU  along  this  mile,  and  the  right 
bank  near  the  lower  end  of  it.  During  the  high-water  of  1874,  a  cre- 
vasse was  formed  in  the  left  bank  near  the  lower  end  of  this  mile ,-  the 
hole  cut  out  was  35  feet  deep,  extreme  width  350  feet;  this  has  beeu 
closed. 

Fifth  mile. — ^The  right  bank  is  caving  throughout  this  mile,  but  the 
left  bank  only  at  the  lower  end  of  it.  Twenty-eight  cross-sections  were 
sounded  in  the  first  5  miles,  and  the  shoalest  section  shows  22  feet  iu 
channel  at  extreme  low- water,  while  the  least  width  at  this  stage  was 
500  feeti  There  were  at  the  time  of  survey  four  snags  in  sight  in  the  5 
miles  mentioned,  which  projected  above  the  water  from  3  to  6  feet,  the 
stage  of  water  being  about  10  feet. 

Sixth  mile. — ^The  whole  left  bank  and  the  right  bank  also  in  the  lower 
half  of  the  mile  are  caving. 

Seventh  mile. — The  mouth  of  Yellow  Bayou,  which  formerly  entered 
the  river  from  the  west  near  the  upper  end  of  this  mile,  has  been  closed' 
by  a  levee.    The  right  bank  of  the  river  is  caving  throughout  the  mile,, 
but  nowhere  was  blue  clay  exposed.    The  depth  of  water  in  channel  is 
nowhere  less  than  34  feet  at  extreme  low- water. 

Fighth  mile. — ^The  whole  left  bank  and  the  upper  and  Iftwer  fourths  ot 
the  right  bank  arecaving.  The  mouth  of  Bayou  Moreau,  which  formerly 
entered  the  river  at  about  the  middle  of  this  mile,  has  been  closed  by  a> 
dam.  The  bayou  originally  discharged  into  the  Atchafalaya  only  during^ 
low- water  in  the  latter. 

Ninth  mile. — ^The  right  bank  of  the  upper  half  and  the  left  bank  for 
the  whole  extent  of  this  mile  are  caving. 

Tenth  mile. — Both  banks  throughout  this  mile  are  caving.  Three  bad 
snags  were  found  in  the  5  miles  ending  with  the  tenth.  These  are  only 
dangerous  when  below  the  surface  of  the  water,  as  when  they  are  visible 
there  is  ample  room  to  avoid  them. 

Eleventh  mile. — The  river  here  makes  a  sharp  bend  to  east-southeast^ 
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and  the  right  bank  is  caving  fast.  A  depth  of  80  feet  is  found  in  the 
bend  at  extreme  low-water. 

Twelfth  mile, — The  river  here  turns  sharply  to  westward.  The  entire 
left  bank  and  the  upper  right  bank  are  caving  fast.  Three  bayous,  Ma- 
rine, Middle,  and  Stark,  which  formerly  entered  from  the  east,  have  been 
closed. 

Thirteenth  mile. — Both  banks  are  caving  throughout  this  mile. 

Fourteenth  mile. — Near  the  lower  end  of  this  mile  the  rapid  caving  of 
the  point  in  the  sharp  bend  that  formerly  existed  here  has  straightened 
the  river,  and  the  old  bend  is  rapidly  shoaling. 

Fifteenth  mile. — The  entire  left  bank  and  nearl^^  all  the  right  bank  in 
this  mile  are  caving.  On  the  east  side  no  levees  were  visible,  and  the 
old  cleared  fields  were  partly  grown  up  with  trees  and  brush.  The  land 
en  the  west  bank  is  still  under  cultivation. 

In  the  5  miles  ending  with  the  fifteenth  eight  large  snags  or  drift 
trees  were  found.  The  shoalest  cross-section  showed  18.5  feet  at  ex- 
treme low-water,  while  in  the  bend  on  the  fourteenth  mile  a  correspond- 
ing depth  of  91.5  feet  was  found.  There  are  six  bends  of  about  90o  in 
this  5  miles. 

Sixteenth  mile. — ^The  river  here  is  nearl^^  straight  and  both  banks  are 
caving. 

Seventeenth  mile. — Same  as  fqp  sixteenth  mile. 

Eighteenth  mile. — There  is  a  sharp  bend  to  the  east  near  the  head  of 
this  mile,  and  one  to  the  south  at  its  lower  end.  Both  banks  are  caving, 
the  land  going  in  in  large  slides.  The  cross-section  at  lower  end  of  the 
mile  shows  a  depth  of  120  feet  at  extreme  low-water. 

Nineteenth  mile. — ^The  course  of  the  river  throughout  this  mile  is  about 
eiouth.  Both  batiks  are  caving.  On  the  west  bank,  near  the  lower  end 
of  the  mile,  is  the  old  mouth  of  Bayou  Current,  which  formerly  emptied 
into  the  Atchafalaya  during  low-water.  The  head  of  a  great  block  of 
raft  was  originally  just  below  here,  and  during  high-water  the  Atcha- 
falaya discharged  its  waters  into  the  west  side  swamps  through  the 
bayou.  After  the  removal  of  the  raft  a  high  dam  connecting  with  the 
levees  was  built  across  the  mouth  of  the  bayou.  The  land  on  the  west 
«ide  of  the  river  is  under  cultivation,  but  the  east  side  levees  are  too 
low  to  guard  against  high- water,  and  the  plantations  below  the  fifteenth 
mile  have  been  abandoned.  The  stage  of  water  when  the  survey  reached 
this  point  was  about  9  feet  above  extreme  low,  and  the  remains  of  the 
old  raft  formation  showed  above  water  at  about  the  end  of  this  mile, 
whUe  the  cross-section  taken  just  above  showed  log  bottom  on  each  side 
of  the  channel. 

Twentieth  mile. — Except  for  the  lower  1,200  feet  of  this  mile  the  old 
raft  projected  above  water  at  time  of  survey,  and  the  logs  of  the  sunken 
portion  were  so  near  the  surface  that  the  boils  and  eddies  showed  their 
position.  A  narrow  channel  through  this  section  is  comparatively  clear, 
but  the  position  of  logs,  &c.,  are  constantly  changing,  as  they  are 
washed  out  and  lodge  lower  down,  so  that  steamboat  navigation  is 
dangerous  at  nearly  all  times.  The  bank  is  caving  everywhere  on  both 
sides  throughout  this  mile.  The  channel  is  getting  better  each  year  as 
the  old  drift  logs  are  washed  out,  but  the  removal  of  the  raft  by  a  snag- 
boat  would  be  a  much  more  expeditious  method,  and,  considering  the 
dangers  to  navigation,  more  economical  as  well.  The  rafted  material 
extends  under  the  banks  on  both  sides,  showing  that  the  limits  of  the 
old  channel  have  not  yet  been  reached. 

Mr.  A.  A.  Bichards  states  that  when  he  settled  in  this  locality  (about 
;18^0)  the  river  was  small,  and  that  he  could  cross  it  anywhere  on  the 
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raft  for  many  miles;  that  it  was  hardly  200  feet  between  the  high  banks^ 
and  that  there  were  no  levees,  and  the  land  was  never  overflowed.  At 
the  time  of  survey  the  width  between  high  banks  was  800  feet,  and  the 
greatest  depth  at  extreme  low- water  35  feet.  The  banks  of  Lake  Bayou, 
which  enters  the  river  from  the  east  just  below  Mr.  Eichards'  house,, 
and  the  banks  of  the  river  itself  cover  old  raft,  the  top  of  which  is  about 
20  feet  above  low-water  surface,  and  is  covered  by  15  to  18  feet  of  red 
deposit.  The  twentieth  mile  is  nearly  the  head  of  the  raft,  which  is^ 
almost  continuous  to  Bayou  Eouge. 

Tucenty-first  mile. — ^Both  banks  are  caving  throughout  this  mile.  Raft 
borders  one  or  both  sides  in  both  places,  and  was  tbund  at  the  bottom 
with  nearly  every  cast  of  the  lead.  The  caving  has  been  so  rapid  for 
the  past  year  that  the  new  levee,  which  was  220  feet  from  the.  bank  at 
Mr.  Bichards'  house  1^  miles  above,  has  caved  in  near  the  lower  end  of 
the  mile.  There  is  a  ridge  of  logs  near  the  middle  of  the  river  for 
most  of  this  mile,  which  is  said  to  have  once  projected  above  the  water ; 
its  height  is  now  15  feet  above  the  general  bottom. 

Twenty-second  mile. — Both  banks  are  caving  throughout  this  mile^ 
The  old  raft  is  found  all  along  the  left  bank  running  under  the  red  de- 
posit. The  section  taken  at  the  lower  end  of  the  mile  shows  a  low- 
water  width  of  950  feet,  and  depth  of  85  feet.  The  section  450  feet 
above  has  the  same  width,  but  a  depth  of  110  feet.  The  next,  400  feet 
further  up  stream,  has  a  width  of  3.S0  feet  and  a  depth  of  29  feet. 

Twenty  third  mile, — Gordon's  Island  is  on  this  mile.  But  a  few  years 
ago,  according  to  the  statement  of  Mr.  Gordou,  this  island  was  quite 
extensive  and  heavily  timbered ;  it  was  formed  by  a  deposit  of  red  soil 
on  the  old  raft,  and  its  elevation  was  about  the  same  as  that  of  the 
banks.  Since  1874  the  island  has  decreased  materially  in  size,  and  the 
deposit  of  soil  has  been  washed  away  so  that  nothing  is  left  but  the 
logs  composing  the  raft  and  the  mud  that  has  settled  between  them. 
The  upper  end  of  the  island  is  now  below  the  zero  of  the  level  line, 
while  the  lower  end  is  only  8  feet  above  that  point.  The  river  banks 
are  caving  everywhere  on  this  mile.  The  depth  of  channel  on  the  west 
side  of  the  island  is  only  11  feet  at  zero  of  level  liute.  The  channel  to 
the  eastward  of  the  island  is  only  used  with  a  10-foot  rise,  and  has  not 
been  used  ev^n  at  that  stage  but  for  a  short  time;  it  is  now  cutting 
out  fast. 

The  land  on  the  west  bank  is  all  under  cultivation,  the  levees  stilL 
being  kept  up,  but  on  the  east  bank  the  levee  is  only  found  on  projecting 
points,  and  the  only  crop  raised  is  cotton  that  is  planted  after  high- 
water. 

The  channel  is  improving  each  year  as  the  raft  is  torn  out  by  the  cur- 
rent, and  if  this  is  increased,  or  even  maintained  as  it  now  is,  there  will 
eventually  result  an  unobstructed  channel. 

At.  present  the  convex  as  well  as  the  concave  sides  of  the  bends  are- 
caving,  and  frequently  whole  points  go  in  at  one  slide,  shortening  the 
channel.    At  the  lower  end  of  this  mile  and  head  of  the 

Twenty-fourth  are  large  slides  on  each  bank;  here  the  depth  of  water 
is  42  feet,  but  just  below  the  slides  it  is  108  feet  at  the  zero  of  level  line.. 

The  increase  in  width  of  river  due  to  these  slides  is  420  feet.  Blocks 
of  raft  were  found  in  the  bed  of  the  river  by  the  lead  in  many  places  oti 
this  mile,  while  the  banks  are  caving  and  sliding  in  more  or  less  on  both 
sides. 

Tucenty-JiftJi  mile. — This  mile  reaches  to  Churchville.  Log  bottom  is. 
found  everywhere  throughout  it.  The  cross-section  of  the  river  is  fast 
increasing  by  caving  of  banks  and  scouring  out  of  bottom. 
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Twentieth  to  twenty-fifth  mile, — These  5  miles  were  one  continuous 
block  of  raft  when  the  State  began  the  Atchafalaya  improvement.  For 
nearly  all  the  distance  the  raft  runs  under  one  or  both  banks,  and  the 
bottom  of  the  river  is  paved  with  logs,  except  where  deep  holes  are 
found,  showing  that,  great  as  has  been  the  increase  in  the  channel  since 
Captain  Bradley  first  cut  the  narrow  passage  through  the  raft,  it  is  yet 
very  far  from  being  as  extensive  as  it  was  before  the  rafting  process 
originally  began.  Little  cultivated  land  is  now  found  on  the  east  bank^ 
although  it  was  formerly  leveed.  On  the  west  bank  from  two  jbo  five 
.  levees  have  been  constructed,  and  the  last  one  is  now  in  danger  of  caving 
in  at  several  places.  All  the  land  on  this  bank  above  the  swamps  is  under 
cultivation,  sugar  and  corn  being  the  principal  crops.  The  mouths  of 
all  bayous  have  been  closed,  so  that  drainage  is  now  effected  through 
the  swamps.  These  bayous  appearto  have  retained  their  original  depths 
back  of  the  dams,  although  their  qld  mouths  are  nearly  obliterated  in 
every  case.  Before  removal  of  the  raft  there  was  about  equal  cultiva- 
tion on  both  banks,  and  no  levees  were  needed ;  now  there  are  only  a 
few  isolated  places  on  the  east  bank  cultivated. 

Twenty-sixth  mile, — Seventeen  cross-sections  were  sounded  on  this 
mile,  and  in  nearly  all  cases  log  bottom  was  found,  and  for  about  half 
the  mile  logs  project  above  the  water  surface  at  extreme  low-w  ater. 

The  old  mouth  of  Bayou  Bouge  is  at  about  the  middle  of  the  mile  on 
the  west  bank ;  it  is  closed  by  a  high  and  wide  dam  connecting  with  the 
•  levees.  In  front  of  it  are  the  remains  of  an  old  raft  island,  the  logs  of 
which  show  above  the  water  surface  with  an  ISfoot  rise,  for  a  length  of 
about  1,000  feet,  and  width  varying  from  lliO  to  300  feet.  Bayou  Bouge 
is  navigated  by  a  small  steamer,  which  transfers  freight  to  the  boats 
running  regularly  on  the  Atchafalaya.  She  supplies  the  plantations 
nearly  to  Evergreen.  The  channel  by  which  boats  pass  the  raft  at  the 
mouth  of  Bayou  Bouge  is  one  of  the  worst  on  the  river,  owing  to  the 
number  of  snags  and  the  shoalness  of  the  waterat  low-river.  The  bank 
is  caving  fast,  and  there  is  a  strong  current,  even  at  low- water. 

Twenty-seventh  mile, — One  of  the  great  caves  that  is  moving  up  and 
widening  the  river  has  reached  about  the  middle  of  this  mile,  causing 
an  abrupt  increase  in  wi<lth  of  more  than  200  feet  on  the  right  bank. 
The  left  bank  opposite  this  cave  has  a  block  of  old  raft  running  under 
the  bank,  and  all  the  cross-sections  below  it  show  log  bottom  and  very 
shoal  water  along  the  left  bank  for  one-third  or  one-half  the  width  |j|f 
the  river.    Both  banks  are  caving  for  the  entire  mile. 

Twenty-eighth  mile. — ^The  plantation  of  Dr.  Hartman  occupies  the  right 
bank  on  the  twenty-eighth  mile,  and  is  the  last  one  on  which  the  levees 
have  been  kept  up  and  rebuilt  as  they  caved  in. 

Twenty-ninth  wife.— The  banks  on  this  mile  are  caving  rapidly.  Cow 
Head  and  Muscle  Bayous  enter  the  river  on  the  left  bank,  about  750 
feet  apart,  near  the  middle  of  the  mile.  Between  their  mouths  is  the 
crossing  of  the  New  Orleans  Pacific  Hailroad.  The  west  side  of  the 
river  at  the  railroad  crossing  is  a  point  of  land  composed  of  hard  clay, 
between  two  large  caves,  and  projects  into  the  river  fully  200  feet  be- 
yond the  general  shore  line  above  and  below.  The  greatest  depth  at 
the  crossing  is  28  feet  at  zero  of  level  line,  and  the  width  at  low- water 
600  feet.  Fifteen  hundred  feet  above  this  line  a  secjtion  shows  a  great- 
est depth  of  95  feet,  and  350  feet  below  there  was  found  a  depth  of  5G 
feet  at  low-water. 

Thirtieth  mile. — The  banks  are  caving  fast  on  this  mile  and  no  effective 
levees  remain.    The  old  fields  arg  covered  with  small  trees.    Four  cross- 
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sections  were  sounded  on  this  mile,  and  the  shoalest  one  gave  a  depth 
of  30  feet. 

Thirty-first  mile. — ^This  mile  includes  two  sharp  bends,  each  of  about 
90  degrees.  The  upper  one  is  called  the  steamboat,  graveyard,  in  r*x)n- 
sequence  of  three  steamers  having  been  snagged  and  sunk  here.  The 
projecting  points  on  both  banks  are  caving  in  fast,  which  has  the  effect 
of  shortening  the  channel. 

Thirty  second  mile. — Both  banks  are  caving.  Five  cross-sections  were 
sounded  on  this  mile,  the  shoalest  of  which  showed  over  40  feet  of 
water. 

Thirty  third  mile. — ^Petite  Prairie  Bayou  leaves  the  river  on  the  right 
bank  at  about  the  middle  of  this  mile,  but  at  a  15-foot  stage  water  also 
leaves  the  river  for  the  same  bayou  through  three  washed-out  channels 
at  the  upper  end  of  the  mile.  This  bayou  previous  to  1874  was  choked 
with  raft,  but  the  high-water  of  that  year  cleared  it  out,  and  now  its 
banks  are  caving  fast  and  increasing  its  cross-section.  It  runs  out  into 
the  swamps  and  river  lakes. 

Thirty  fourth  mile. — ^This  mile  includes  Wiltsey's  Island,  which  is  still 
covered  with  red  soil  to  a  height  of  15  feet  above  the  old  raft,  which 
forms  the  foundation  of  the  island.  This  raft  formation  extends  2,300 
feet  above  the  high  part  of  the  island,  portions  of  it  still  showing  above 
water  even  with  a  10-foot  rise.  The  high  part  of  the  island  is  850  feet 
long,  with  a  greatest  width  of  75  feet ;  some  of  the  trees  growing  on  it 
are  as  large  as  those  found  in  the  forests  on  the  river  banks. 

An  abandoned  plantation  on  the  right  bank,  which  formerly  extended 
from  the  mouth  of  Petite  Prairie  Bayou  to  below  Wiltsey's  Island,  was 
originally  cultivated  without  levee  protection ;  afterwards  the  removal 
of  the  raft  necessitated  the  building  of  levees.  The  high-water  of  1874 
was  2.5  feet  above  the  top  of  them,  and  indicated  that  the  high-water 
of  that  year  was  more  than  8  feet  above  what  it  was  when  the  river  was 
rafted.    The  banks  are  caving  on  both  sides. 

Thirty  fifth  miU. — Both  banks  on  this  mile  are  also  caving.  The 
shoalest  section  showed  a  low-water  depth  of  30  feet. 

Thirty-sixth  and  thirty  seventh  miles. — Eleven  sections  were  sounded 
on  these  two  miles,  the  shoalest  of  which  gave  31  feet  at  low- water. 
Both  banks  are  caving. 

Thirty-eighth  mile. — Bayou  Blaylock  enters  from  the  east  near  the 
h«ad  of  this  mile.  At  low  stage  a  little  drainage-water  enters  the  river 
from  this  bayou,  but  at  high-water  it,  like  all  the  others,  is  a  run-out 
bayou.  The  shoalest  section  on  this  mile  has  a  depth  of  36  feet  at  low- 
water,  with  a  least  width  of  400  feet. 

Thirty-ninth  mile. — There  are  many  snags  on  this  mile,  although  the 
shoalest  section  gave32  feetatlow  stage.  Log  bottom  was  found  on  every 
section  sounded,  and  both  banks  are  caving. 

Fortieth  mile. — ^3oth  banks  caving.  The  shoalest  section  of  the  five 
sounded  on  this  mile  gave  a  depth  of  35  feet  at  low- water. 

Forty  first  mile. — Large  plantations  were  in  cultivation  here  up  to  1874, 
levees  having  been  built  previous  to  that  time.  After  the  overflow  of 
that  year  they  were  practically  abandoned.  The  shoalest  section  sounded 
gave  31  feet  low- water  depth,  and  a  width  of  420  feet.  Many  snags  are 
visible  above  the  water,  and  remains  of  raft  blocks  were  found  on  each 
section,  covering  quite  half  the  width  of  the  river. 

Forty  second  mile. — At  the  head  of  this  mile  is  an  island  600  feet  long 
and  65  feet  wide.  Its  foundation  is  old  raft,  on  top  of  which  there  is  a 
deposit  of  10  feet  or  more  of  red  soil.  Xarge  forest  trees  are  growing 
on  this  island.    The  ea^t  channel  was  the  one  cleared  out  bv  the  State 
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when  the  improvement  of  the  Atchafalaya  was  undertaken,  and  the 
depth  through  it  at  time  of  survey  was  30  feet.  That  through  the  west 
channel  is  only  18  feet.  Navigation  is  still  dangerous,  however,  owing 
to  projecting  logs  and  snags.  Half  a  mile  below  the  island  is  the  head 
of  Alabama  Bayou.  Its  discharge  at  the  time  of  survey  was  2,327  cubic 
feel  )>er  second,  while  that  of  the  Atchafalaya,  below  the  Alabama,  was 
14,413  cubic  feet  per  second.  The  river  at  that  time  was  4.1  feet  above 
extreme  low.  Four  miles  from  the  Atchafalaya,  Bayou  Alabama  is 
closed  by  raft,  and  the  water  passes  around  this  obstruction  through 
bayous  on  its  left  bank  to  rejoin  the  Alabama  about  1  mile  below  the 
raft.  The  river  is  576  feet  wide  above  the  Alabama,  and  380  feet  wide 
below. 

Forty-third  mile. — On  this  mile  seven  sections,  were  SQunded,  and  tlie 
tihoalest  gave  a  depth  of  32  feet  at  low-water,  with  a  low- water  width  of 
350  feet. 

Forty-fourth  mile. — Both  banks  caving.  The  width  is  about  the  same 
as  for  forty-third  mile,  a^id  the  shoalest  section  showed  a  depth  of  33 
feet. 

Forty-fifth  mile. — The  width  of  the  river  in  the  large  bend  on  this  mile 
is  825  ^t,  and  depth  85  feet  at  low-water.  The  shoalest  section 
sounded  gave  20  feet  at  same  stage.  The  banks  are  caving  fast,  even 
under  the  points. 

Forty-sixthj  forty  seventh^  and  forty  eighth  miles. — Both  banks  caving. 
The  shoalest  cross-section  gave  35  feet  depth  at  low- water.  The  width 
is  quite  uniformly  300  feet  throughout  these  three  miles.  The  high-water 
marks  of  1880  are  above  the  surface  of  the  land. 

Forty-ninth  mile. — Bayou  Courtableau  enters  from  the  west  at  about 
the  middle  of  this  mile.  At  present,  with  a  rise  of  6  feet  in  the  Atcha- 
falaya during  low-.water  in  the  Courtableau,  the  water  runs  up  the  lat- 
ter and  passes  out  to  the  south  through  Run-out  Bayou.  When  the 
contemplated  dams  are  built,  closing  these,  the  water  of  the  Gonrtableau 
will  empty  into  the  Atchafalaya,  even  during  a  12-foot  rise. 

Fiftieth  mile. — This  mile  has  a  number  of  short  bends,  caused  by  rapid 
and  irregular  caving  of  banks.  Six  sections  were  sounded,  the  shoalest 
of  which  showed  a  depth  of  30  feet  at  low- water,  the  width  at  this  stage 
being  250  feet. 

Fifty-first  mile. — There  are  three  bends  of  90  degrees  on  this  mile,  and 
the  banks  on  both  sides  are  caving  rapidly,  even  under  the  points  of  the 
bends.  Six  sections  were  sounded,  the  shoalest  of  which  gave  a  depth 
of  28  feet  at  low-water. 

Fifty-second  mile. — Both  banks  are  caving  fast.  The  shoalest  section 
gave  a  depth  of  26  feet  at  low-water.  The  least  width  was  found  to  be 
240  feet,  although  in  some  places,  from  extensive  slides,  it  was  400  feet 
or  more.    At  high-water  the  banks  are  everywhere  covered. 

Fifty-third  mile. — ^The  banks  are  caving  on  both  sides.  The  narrow- 
est place  is  280  feet  wide,  and  the  shoalest  section  gave  a  depth  of  36 
feet. 

Fifty-fourth  mile. — Both  banks  caving.  The  shoalest  section  gave  a 
depth  of  40  feet. 

Fifty-fifth  mile. — Same  as  above,  except  that  shoalest  section  gave  a 
depth  of  38  feet. 

Fifty  sixth^mile. — Both  banks  are  caving.  The  Alabama  returns  to 
the  river  on  this  mile.  The  former  was  examined  for  7  miles  above  the 
junction,  soundings  and  topography  being  taken.  It  is  not  enlarging, 
and  does  not  appear  to  have  done  so  since  the  Atchafalaya  raft  was 
opened.    Below  the  Alabama  the  Atchafalaya  is  wider  and  deeper  than 
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above;  42  feet  was  found  ou  the  shoalest  soction,  with  a  least  low-^ 
width  of  280  feet. 

Fifty-seventh  mile. — The  sboalest  section,  taken  at  the  lower  »i 
a  straight  reach  of  1^  miles,  showed  a  depth  of  36  feet  and  a  wid& 
300  feet.    Banks  are  everywhere  below  high-water  mark,  and  no ' 
were  found. 

Fifty-eighth  mile, — There  are  two  long  easy  bends  on  this  mile, 
water  was  found  throughout,  and  no  place  narrower  than  300  feet 

Fifty-ninth  and  sixtieth  miles. — The  banks  are  everywhere  «nB| 
The  shoalest  section  gave  a  depth  of  42  feet. 

Sixty-first  mile. — The  shoalest  section  gave  a  depth  of  37  feet. 

Sixiysecond  mile. — Shoalest  section  35  feet  deep.  The  left  baii  i 
very  low  for  4,000  feet.  The  right  bank  is  higher,  but  below  bigh-nta 
mark. 

Sixty-third  and  sixty  fourth  miles. — An  old  sugar  plantation  oc(»|nei 
the  left  bank,  but  is  not  now  in  cultivation.  The  hi gh- water  <rfl^ 
was  a  foot  al>ove  the  highest  part  of  the  fields^  while  that  of  1874  «sl 
feet  higher  than  that.  The  shoalest  cross-section  gave  a  depth  rf  Tk 
feet  at  low-water. 

Sixty-fifth  mile. — Both  banks  are  caving.  The  shoalest  section  gavei 
depth  of  41  feet  at  low-water. 

Sixty-sixth  mile. — At  the  head  of  this  mile  the  Atchafalaya  tarns^iA 
a  sharp  bend  to  the  east  and  enters  the  bead  of  Giand  River  at  Bafie 
la  Rose.    The  width  of  the  Atchafalaya  at  its  entrance  is  260  feetand 
its  depth  44  feet.    The  width  of  Grand  River  just  below  is  SM  feet,  and 
its  depth  44  feet.    The  extension  of  Grand  River  beyond  the  Aieha- 
falaya  to  the  westward  receives  the  water  from  the  run-out  bay«8<^ 
the  Courtableau.    Butte  la  Rose  is  an  ancient  shell  mound  f»n  thesoath  ^ 
side  of  Grand  River.    During  the  war  Fort  Burton  was  built  on  it   It  \ 
is  the  only  place  in  this  section  above  high-water.     Grand  River  is! 
properly  the  continuaticm  of  the  Atchafalaya,  and  the  survey  wascon- 1 
tinned  down  it  in  the  direction  of  the  Plaquemine,  leaving  the  bsywisi 
connecting  to  the  southward  with  Lake  Mongoulois,  &c.,  to  be  examined 
afterwards.    The  Little  Atchafalaya  runs  out  of  Grand  River  to  the 
south,  near  the  end  of  this  mile.    It  is  about  125  feet  wide  and  verr 
crooked.    It  is  not  used  for  navigation. 

Sixty-seventh  mile. — The  width  throughout  this  mile  is  about  400  feet, 
and  the  depth  at  low-water  45  feet.  A  willow  batture,  from  100  to  2^ 
feet  wide,  and  grown  up  with  young  willows,  is  found  all  along  tbc  left 
bank  for  this  and  the  3  miles  below,  showing  that  the  channel  hsscou- 
tracted  somewhat  in  late  years. 

Sixty-eighth  and  sixty-ninth  miles. — Both  banks  are  overflowed  at  high- 
water,  so  that  the  land  formerly  cultivated  on  the  right  bank  haabeen 
abandoned.  The  width  in  the  narrowest  place  is  380  feet  at  low  water, 
and  the  depth  at  same  stage  found  on  the  shoalest  section  is  45  feet. 

Seventieth  mile. — The  depth  on  shoalest  section  was  found  to  be  54  feet 
at  low- water,  and  least  width  at  same  stage  370  feet. 

Seventy-first  m  He. — Near  the  head  of  this  mile  Bayou  la  Rompe  runs  ont 
to  the  south.  Discharge  measurements  were  made  in  the  Rompejand 
in  Grand  River  just  below  it,  with  the  following  results:  La  Rompe. 
20,073  cubic  feet  per  second ;  sectional  area,  6,200  square  feet.  Grand 
River,  16,040  cubic  feet  per  second;  sectional  area,  9,475* square fr^^' 
1,900  feet  below  its  head  Bayou  la  Rompe  is  joined  by  the  Little  Atcha- 
falaya.   Grand  River  below  Bayou  la  Rom[)e  is  about  300  feet  wide. 

Seventy-second  mile. — The  left  bank  for  600  feet  from  the  head  of  this 
mile  is  formed  by  a  narrow  point  between  the  river  and  Ouski  B»y| 
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thence  for  1,800  feet  is  the  open  lake  called  ^'  Oxa'^  on  Captain  Leaven- 
worth's chart,  but  universally  known  as  Whisky  Bay  by  the  inhabitants 
and  steamboat-men. 

Seventy-third  mile. — The  river  is  1,000  feet  wide  at  the  head  of  this  mile^ 
with  a  depth  at  low-water  of  25  feet,  but  at  the  end  of  the  mile  narrows- 
to  a  width  of  500  feet,  and  increases  in  depth  to  45  feet. 

Seventy  fourth  mile. — The  left  bank  is  bordered  by  a  cypress  swamp^ 
and  the  right  by  fields  once  cultivated  but  now  abandoned. 

The  width  is  nowhere  less  than  500  feet,  and  the  shoalest  section  gave^ 
a  depth  of  35  feet. 

Seventy 'fifth  mile. — The  width  and  depth  continue  as  on  the  seven  ty- 
fourth  mile.  At  the  lower  end  Big  Tensas  Bayou  runs  out  to  the  south- 
Its  width  is  220  feet  and  depth  25  feet  200  feet  below  its  head.  A  cross- 
section  taken  200  feet  above  the  head  of  Bayou  Tensas,  and  another  just 
below  it,  show  a  width  of  600  feet  in  each  case,  but  the  depih  below  i» 
8  feet  less  than  that  found  above. 

The  right  bank  above  and  below  the  Tensas  is  comparatively  high^ 
but  not  above  overflow. 

Seventy-sixth  mile. — This  mile  has  about  the  same  width  as  the  one 
above,  with  32  feet  on  the  shoalest  section.  Second  Tensas  leaves  the 
river  on  the  right  bank  about  the  middle  of  the  mile.  It  is  about  120' 
feet  wide,  but  very  shoal,  and  much  obstructed  by  raft. 

Seventy  seventh  mile. — Third  Tensas  runs  out  through  the  right  bank 
at  the  head  of  this  mile,  and  fourth  and  fifth  Tensas  near  the  lower  end. 
These  bayous  are  from  50  to  60  feet  wide,  and  all  are  much  rafted  and 
very  shoal.  A  large  amount  of  water  runs  out  through  them  during 
floods,  but  very  little  at  low-water.  The  entire  left  bank  is  bordered 
by  a  cypress  swamp.. 

Seventy-eighth  mile. — Here  the  river  shoals  to  18  feet  at  low- water,  but 
its  width  continues  about  600  feet.  Sixth  Tensas  runs  out  at  the  head 
of  the  mile.  It  is  25  feet  wide,  but  rafted  near  its  head.  Below,  the  • 
seventh,  eighth,  and  ninth  Tensas  leave  near  each  other.  They  are  each 
about  100  feet  wide,  but  rafted,  so  that  at  low- water  they  are  practically 
closed.  Tenth  or  Little  Tensas  is  the  lower  one  of  these  bayous,  and  is 
the  only  one  now  used  for  navigation;  it  is  120  feet  wide  and  18  feet 
deep  at  low-water,  and  is  sai<l  to  have  cut  out  a  great  deal  in  the  last 
few  years.    The  left  bank  of  the  Grand  is  bordered  by  a  cypress  swamp. 

Seventy-ninth  mile. — The  width  remains  about  600  feet,  and  on  the 
shoalest  section  15  feet  was  found  at  low- water.  Six  small  bayous  leave 
the  river  on  the  right  bank,  and  two  enter  on  the  left. 

Eightieth  mile. — Four  small  bayous  leave  to  the  south.  All  are  shoal. 
The  width  and  depth  of  the  river  remain  about  the  same  as  on  the  sev- 
enty-ninth mile. 

Eighty-first  mile. — Three  small  bayous  run  out  to  the  south  at  the  head 
of  this  mile,  and  near  the  end  of  it  Bayou  Little  Pidgeon  also  leaves  in 
the  same  direction.  It  was  once  navigable  for  swami)-boats,  but  is  now 
rafted  and  closed. 

Eighty-second  mile. — The  left  bank  is  low  and  swampy.  Along  the 
right  bank  seven  old  bayou  channels  are  found,  which  are  more  or  less 
rafred. 

Eighty  third  mile. — The  width  is  from  250  to  300  feet,  with  a  depth  of 
28  feet  on  the  shoaled  section.  Eight  small  bayous  run  out  through  the 
right  bank.    A  6-foot  rise  overflows  the  banks. 

Eighty  fourth  wt/e.— Ten  small  bayous  run  out  on  the  south  side.  The 
north  bank  is  along  a  cypress  swamp.  Traverse  Flat,  an  open  lake,  is 
at  the  middle  of  the  mile. 
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Eighty-fifth  mile. — Bayou  MariDgoain  enters  the  river  here;  it  comes 
from  the  Mississippi  at  Morganza,  bat  brings  only  drainage-water,  ex- 
cept when  the  Mississippi  is  high,  and  water  comes  through  Grand 
Levee  Crevasse.  Bayou  Maringouin  is  220  feet  wide  and  15  feet  deep ; 
its  banks  are  low,  mostly  swampy.  A  bayou  50  feet  wide  rnns  out  of 
Orand  River,  directly  opposite  the  mouth  of  the  Maringouin ;  it  is  rafted 
and  has  little  current  except  during  high- water. 

Eighty-sixth  mile. — There  are  Ave  small  run-out  bayous  on  the  south 
bank  of  this  mile.  At  time  of  survey,  with  a  stage  of  water  2.3  feet 
above  zero,  the  north  bank  and  half  of  the  south  bank  were  overflowed. 
The  shoalest  section  gave  a  depth  of  17  feet,  and  the  narrowest  place 
was  280  feet  wide. 

Eighty-seventh  mile, — The  depth  down  to  the  middle  of  this  mile  is  13 
feet  at  low-water,  but  the  la^t  half  of  it  shoals  to  8.7  at  same  stage* 
The  banks  were  under  water  at  a  stage  2.3  feet  above  extreme  low. 
Here  the  "Narrows''  commence,  which  were  caused  by  the  rafting  of 
Lower  Grand  River  and  Bayou  Sorrel,  when  Bayou  Plaquemine  was 
•opened.  Closing  the  lower  outlet  turned  the  water  up  this  channel,  and 
at  the  end  of  this  mile  is  the  upper  block  of  raft  that  has  floated  in  here 
from  the  Plaquemine.  A  narrow  channel  has  been  cleared  out,  but  at 
the  head  of  the 

Eighty-eighth  mile  it  is  only  80  feet  wide  and  8  feet  deep  in  the  deepest 
part.  Some  of  the  trees  growing  on  the  rafted  material  are  fifteen  years 
old,  and  pilots  state  that  formerly  there  was  no  raft  or  contraction  of 
•channel  here.  Narrow  as  the  channel  between  the  batture  and  tow- 
heads  is,  50  feet  or  less,  it  is  much  choked  by  overhanging  willows. 
The  stage  of  water  at  time  of  survey  was  1.8  feet  about  zero,  yet  both 
banks  were  covered  ftilly  a  foot  deep  everywhere  within  sight. 

Eighty-ninth  mile. — This  mile,  like  the  one  already  described,  is  much 
obstructed  by  tow-heads,  which  have  narrowed  the  channel  very  ma- 
•terially;  in  addition,  the  overhanging  willows  which  have  grown  upon 
the  tow-heads  and  battures  now  form  a  serious  impediment  to  boats  at- 
tempting this  route.  The  old  banks  of  the  river,  as  they  existed  prior 
to  the  rafting  peiiod,  show  that  the  stream  was  once  of  practically 
the  same  dimensions  here  as  above.  The  shoalest  place  in  the  princi- 
pal channel,  which  is  between  the  tow-heads  and  the  right  bank,  has  8 
feet  through  it  at  low- water,  with  a  width  of  from  60  to  60  feet.  The 
•current  at  the  time  bf  survey  was  very  sluggish,  a  free  float  moving  in 
the  narrowest  places  only  about  10  or  12  feet  per  minute. 

Ninetieth  mile. — The  condition  of  this  mile  is  very  much  the  same  as 
that  of  the  eighty-ninth,  except  that  the  depth  is  9  feet. 

Ninety-first  mile. — ^The  width  of  river  is  about  100  feet,  and  the  depth 
10  feet  on  the  shoalest  section.  A  batture  from  200  to  300  feet  wide 
•extends  along  the  north  bank.  About  the  middle  of  the  mile  aswa;mp- 
-drainage  bayou  90  feet  wide  enters  from  the  north,  and  below  its  mouth 
the  current  in  the  river  is  from  40  to  50  feet  per  minute. 

Nineiy-second  mile. — At  the  head  of  the  mile  are  two  tow-heads,  which 
narrow  the  bayou  to  40  feet,  and  this  channel  is  covered  in  completely  by 
-overhanging  trees.  The  shoalest  section  gave  a  depth  of  13  feet  at  low- 
water. 

Ninety-third  mile. — The  channel  is  much  obstructed  by  overhanging 
trees  and  tow-heads.  The  shoalest  section  gave  a  depth  of  11  feet  at  low- 
water.  At  the  end  of  this  mile  the  river  widens  out  and  is  joined  by 
the  Plaquemine;  below  the  junction,  known  as  the  "  Park,"  it  is  called 
Lower  Grand  River.  A  pile  breakwater  was  once  built  here  to  force  the 
-drift  that  came  down  the  Plaquemine  previous  to  its  closure  into  the 
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Lower  Grand,  but  eventually  this  stream  became  choked  with  raft,  and 
then  the  direction  of  the  current  was  through  thrf  Upper,Grand,  carry- 
ing the  drift  with  it.  As  a  result  of  this,  there  is  to-day  the  raft  block- 
ade extending  5  miles  up  the  Upper  Grand. 

LOWER  GRAND  BIYEB. 

First  mil-e  below  mouth  of  Plaquemine, — About  1,500  feet  below  the 
Plaquemine  is  an  old  abandoned  railroad  bridge,  through  which  the 
steam  boatmen  have  torn  out  a  passage-way  60  feet  wide  for  boats.  The 
shoalest  section  on  this  mile  shows  a  depth  of  20  feet,  and  the  narrowest 
place  is  200  feet  wide.  The  land  on  both  sides  of  the  river  was  formerly 
cultivated,  and  an  old  levee  still  exists  on  the  left  bank ;  the  top  of  it  is^ 
however,  considerably  below  high-water  mark. 

Second  mile, — ^The  width  on  the  river  is  everywhere  200  feet  or  more^ 
and  the  shoalest  of  the  six  sections  sounded  gave  a  depth  of  22  feet* 
A  small  bayou  enters  firom  the  left,  but  with  a  slight  rise  in  the  Grand 
the  current  is  from  the  river  into  the  swamps.  The  lands  on  both  banka 
were  formerly  cultivated,  but,  owing  to  increased  height  of  flood-line^ 
have  been  abandoned. 

Third  mile. — ^The  least  width  on  this  mile  is  200  feet ;  depth  of  shoal- 
est section  14  feet.  The  banks  are  now  overflowed  at  high- water  every- 
where. 

Fourth  mile, — The  lea§t  width  is  200  feet,  and  depth  on  shoalest  sec- 
tion sounded  20  feet.  Both  banks  are  covered  with  overhanging  willow 
trees. 

Fifth  mile, — Same  as  for  fourth  mile,  except  that  the  depth  on  shoal- 
est section  was  18  feet. 

Sixth  mile, — At  the  middle  of  this  mile  the  river  divides,  Bayou  Sor- 
rel running  to  the  right  into  Lake  Chicot,  and  the  Grand  turning  to  the 
southeast.  Mr.  Rivet,  who  lived  here  from  1840  to  1860,  states  that  in 
1851  the  Grand  below  the  Sorrel  was  as  wide  as  it  waB  above,  and  that 
the  latter  was  but  a  small  bayou.  The  Grand  was  rafted  by  the  drift 
fh>m  Bayou  Plaquemine,  and  is  so  completely  filled  with  logs  and  mud 
that  at  low- water  it  is  nearly  dry.  Bayou  Sorrel,  which  commences  at 
about  the  middle  of  the  sixth  mile,  is  now  the  continuation  of  the  Grand 
for  all  purposes  of  navigation ;  its  width  at  low-water  is  about  140  feet 
in  narrowest  places,  and  available  depth  19  feet. 

Seventh  mile. — ^The  width  is  150  teet  in  narrow  places,  and  depth  of 
shoalest  section  18  feet.  An  ancient  mound  100  feet  in  diameter  and  14 
feet  above  high- water  mark  is  near  the  middle  of  the  mile  on  the  left 
bank.  While  Lower  Grand  River  was  navigable  for  steamers  previous 
to  the  formation  of  the  raft.  Bayou  3orrel  was  closed  by  blocks  of  raft^ 
which  were  removed  before  the  war  by  the  State  snag-boat.  The  over- 
hanging trees  and  a  few  snags  are  now  the  only  obstructions. 

Fighth  mile, — The  condition  of  this  mile  is  about  the  same  as  that  of 
the  seventh. 

Ninth  mile, — The  width  in  narrow  places  is  120  feet,  but  the  depth  is 
24  feet  on  shoalest  cross-section.  Gannon  Bayou,  which  is  60  feet  wide 
and  7  feet  deep  at  its  head,  runs  out  near  the  end  of  the  mile.  It  widens 
to  100  feet  within  a  short  distance,  but  is  much  choked  by  drift.  Its 
banks  are  from  7  to  7^  feet  high  and  the  levee  is  3^  feet,  yet  the  high- 
water  mark  is  high  alK>ve  it. 

Tenth  mile, — ^The  width  is  120  feet  and  the  depth  on  shoalest  section 
23  feet. 

Eleventh  mile, — ^The  least  width  is  150  feet  and  the  depth  on  shoalest 
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section  22  feet.  Barry's  Bayou  enters  from  the  north  about  the  middle 
of  the  mile ;  it  is  70  feet  wide  and  has  a  strong  current,  bringing  in  the 
drainage-water  from  the  swamps.  The  south  bank  is  leveed  and  the 
lands  on  both  sides  were  once  cultivated,  but  are  now  abandoned  on 
account  of  overflow. 

Twelfth  mile. — ^The  width  is  170  feet  and  depth  20  feet  on  shoalest  sec- 
tion. 

Thirteenth  mile, — Width  and  depth  same  as  for  last  mile. 

Fourteenth  mile, — Width  in  narrow  places  140  feet,  and  depth  on 
shoalest  section  21  feet.  Pigeon  Lake  Bayou  enters  from  the  right  near 
the  end  of  the  mile;  its  width  is  150  feet  and  its  depth  22  feet.  At  the 
time  of  survey  the  discharge  of  this  bayou  was  greater  than  that  of  the 
Sorrel  above  the  junction. 

Fifteenth  mile, — ^The  depth  of  shoalest  section  on  this  mile  is  33  feet. 

Sixteenth  mile, — ^Fifteen  hundred  feet  below  the  head  of  this  mile 
Bayou  Son-el  enters  Bayou  Sorrel  Bay,  with  but  8  feet  on  the  bar  at 
its  mouth.  The  width  of  the  bay  is  650  feet,  and  it  is  much  obstructed 
with  raft  and  snags.  The  passage  through  it  is  near  the  right  bank,  and 
all  soundings  show  log  bottom.  !Near  the  end  of  the  mile  a  block  of  raft 
extends  out  from  the  left  bank  more  than  half-way  across  the  bay, 
rising  from  5  to  10  feet  above  low-water. 

Seventeenth  mile, — On  this  mile  there  is  a  broken  line  of  old  raft  and 
tow-head  islands  with  raft  foundations,  and  among  the  logs  and  through 
openings  between  tow-heads  much  water  finds  its  way  to  the  left  bank, 
forming  a  channel  which  from  here  down  to  the  lake  follows  the  left 
bank.  For  the  upper  half  of  the  mile  there  is  a  good  channel  along  the 
right  bank  20  feet  deep  and  150  feet  wide.  Below  there  is  but  5  feet  at 
low-water  on  one  hundred  and  eighteenth  cross-section  with  log  bottom. 
The  steamboatchannel  at  low-water  is  up  Lake  Chicot  to  Bayou  Oh^ne, 
up  that  to  Jake's  Bayou,  thence  to  Kigarby  Bayou  and  down  it  to  the 
head  of  Bayou  Sorrel  Bay,  about  6  miles,  the  low- water  depths  being  not 
less  than  5  feet.  By  clearing  the  raft  out  of  Bayou  Sorrel  Bay  this  tor- 
tuous course  could  be  avoided  and  the  distance  from  Lake  Chicot  to 
Bayou  Sorrel  materially  shortened. 

As  stated  at  the  commencement  of  this  report,  the  operations  of  the 
survey  were  here  suspended,  owing  to  high- water.  In  September,  1881, 
Assistant  Engineer  Hoffman  completed  the  work  by  surveying  the  run- 
out bayous  that  connect  Grand  River  with  Lake  Chicot  and  Grand 
Lake,  commencing  with  the  Little  Atchafalaya.  The  following  is  taken 
from  his  report : 

Little  Atchafalaya  is  the  first  of  the  run-out  bayous,  and  is  found  on 
the  sixty-sixth  mile  (Atchafalaya  survey),  where  the  Atchafalaya  River 
ends  and  Grand  River  commence^.  It  flows  east  for  a  distance  of  3.4 
miles  and  empties  into  La  Rompe  about  one-half  mile  from  the  head  of 
the  latter.  It,  at  the  time  of  survey,  was  not  navigable,  being  blocked 
with  fallen  trees.  The  width  of  the  bayou  between  its  regular  banks  is 
150  feet,  and  least  depth  9  feet,  but  during  high- water  in  the  Atchafalaya 
the  banks  are  under  water.  The  bayou  is  lined  with  overhanging  trees 
and  both  banks  are  caving. 

Bayou  Xia  Rompe  leaves  Grand  River  on  the  seventy-first  mile  and 
Hows  southeast  for  a  distance  of  9  miles,  emptying  into  Lake  Mougoulois. 
From  its  head  to  Devil  Chute,  a  distance  of  5.7  miles,  it  is  450  feet  wide, 
with  a  good  clear  channel  having  10  feet  least  depth.  The  banks  for 
the  first  half  mile  and  on  the  fourth  mile  are  comparatively  high  and 
partly  cultivated ;  in  other  places  they  are  swampy  and  covered  with 
overhanging  trees.    Near  the  end  of  the  fourth  mile  are  two  bayous 
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which  carry  oflF  a  portion  of  its  water  to  Lake  Fausse  Point.  From  Devil 
€hate  to  its  mouth  the  bayou  narrows  to  about  175  feet,  a  ^reat  portion 
of  the  water  going  out  to  the  swamps  over  the  west  bank.  A  portion 
of  this  water  returns  to  the  bayou  near  the  end  of  the  eighth  mile,  in- 
creasing its  width  to  500  feet;  the  depth  of  channel  at  this  x>oint,  eighth 
mile,  is  7  feet;  below  here  it  shoals  to  3  feet  to  the  lake,  but  it  is  often 
only  2  feet  deep.  The  course  of  the  bayou  is  mostly  through  a  cypress 
fiwamp ;  at  its  mouth  there  is  a  sand  bar  formed  of  Mississippi  'River 
deposit,  with  many  logs  imbedded  in  it.  Devil  Chute  connects  Bayous 
LaKompeand  Big  Tensas,  flowing  into  the  latter;  it  is  800  feet  long, 
150  feet  wide,  and  has  a  good  clear  channel  of  20  feet  depth.  Bayou 
Big  Tensas  leaves  the  Grand  on  the  seventy-fifth  mile  and  flows  in  a 
south  southeast  direction  into  Lake  Mongoulois ;  it  is  5  miles  long.  From 
it«  head  to  Devil  Chute  it  averages  200  ieet  in  width,  and  has  a  least 
depth  of  15  feet :  the  banks  at  Grand  Kiver  are  comparatively  high  for 
half  a  mile.  Below  this  point  they  are  low  and  swampy  and  bordered 
with  trees  overhanging  the  stream.  In  this  portion  of  the  bayou  there 
are  two  islands  which  are  caving  away.  Below  Devil  Chute  the  bayou 
has  a  width  of  400  feet ;  the  banks  are  low  and  swampy.  There  are  two 
outlets  through  the  east  bank  into  Lake  Mongoulois  before  reaching  the 
mouth  proper,  but  they  are  small  and  blocked  by  obstructions.  The 
bar  at  the  i;nouth  is  similar  in  its  formation  to  that  at  the  mouth  of  La 
Itompe. 

Little  Tensas  is  the  last  and  smallest  of  the  bayous  of  this  name,  and 
the  one  now  used  at  extreme  low-water.  It  leaves  Grand  Eiver  on  the 
seventy-eighth  mile  and  runs  south  a  distance  of  2^  miles,  a  portion  of 
its  watei*s  flowing  into  Lake  Mongoulois  and  the  balance  into  Bayou 
Eigarby.    At  its  head  the  bayou  is  100  feet  wide  and  18  feet  deep. 

Tlie  east  bank  for  the  first  mile  has  been  cultivated,  while  the  west 
bank  is  cane-brake ;  below  the  first  mile  the  land  on  both  sides  is  low 
and  swampy.  The  east  bank  is  cut  up  by  little  bayous  running  into 
the  swamp ;  both  banks  are  caving  and  covere<I  with  overhanging  and 
fallen  trees.  About  1^  miles  from  its  head  the  bayou  widens  out  into 
Tensas  Bay,  receiving  a  large  body  of  water  from  the  other  Tensas  bay- 
ous. The  bay  has  a  5-foot  channel  through  it,  either  to  the  lake  (Mon- 
goulois) or  Bayou  Rigarby  ;  but  it  is  dangerous,  owing  to  logs  left  from 
the  raft.  The  pass  into  Lake  Mongoulois  is  deep  and  good;  it  is  about 
1,280  feet  long,  with  high  banks.  Lake  Mongoulois  receives  the  waters 
of  Bayous  La  Rompe,  Big  and  Little  Tensas;  it  is  half  a  mile  wide  and 
S  miles  long;  at  its  head  it  is  supplied  with  water  from  Little  Tensas 
and  a  few  of  the  small  bayous,  while  La  Rompe  and  Big  Tensas  empty 
into  it  on  the  west  bank.  The  eastern  bank  is  cypress  brake,  and  Bayou 
Ohene  forms  its  southern  outlet,  with  a  good  12-foot  channel. 

The  upper  end  of  the  lake  is  much  obstructed  by  logs,  and  has  an 
average  depth  of  6  feet.  Bayou  Ch^ne  connects  Lake  Mongoulois  with 
Lake  Chicot,  and  is  5  miles  long.  The  banks  for  the  first  3  miles  are 
above  ordinary  high-water,  and  prior  to  1874  were  cultivated;  below 
this  they  are  low,  vrith  overhanging  trees.  This  bayou  at  its  head  is 
nearly  520  feet  wide,  with  a  good  clear  channel  of  not  less  than  20  feet 
depth  to  the  head  of  the  Crook  Ch^ne,  just  below  the  end  of  the  first 
mile.  Between  this  point  and  the  head  of  Bayou  Tarleton,  end  of  sec- 
ond mile,  the  Ch^ne  is  340  feet  wide  and  30  feet  deep.  Between  the 
second  and  fourth  miles  the  bayou  is  200  feet  wide  and  30  feet  deep. 
Jake's  Bayou  enters  the  east  bank  on  the  fourth  mile,  and  one  bayou 
leaves  b^^  the  west  bank  on  same  mile.  Near  the  mouth  the  bayou  is 
210  feet  wide  and  37  feet  deep,  but  shoals  to  6  feet  into  Lake  Chicot. 
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Bayoa  Bigarby  begins  at  the  lower  end  of  Tensas  Bay  and  flows  into 
the  Sorrel;  it  is  7.8  miles  long.  The  banks  are  low  and  swampy,  except 
for  1^  miles,  beginning  at  the  end  of  the  tifth  mile;  here  the  banks  are 
so  high  that  the  land  was  formerly  cultivated.  The  width  is  2(K)  feet 
and  least  depth  5  feet  for  the  first  mile.  On  the  second  mile  the  width 
is  less,  but  the  depth  increases  to  10  feet.  On  the  third  mile  there  are 
two  openings  into  Lake  Mongoulois,  through  which  considerable  water 
comes,  and  as  a  consequence  the  bayou  below  for  1  mile  is  considerably 
wider;  then,  as  considerable  water  passes  off  to  the  south  through  a 
little  bay,  the  bayou  becomes  narrow  again.  From  the  third  mile  there 
is  a  20foot  channel  to  the  Sorrel.  At  the  end  of  the  fifth  mile  Jake's 
Bayou  takes  off  considerable  water  into  the  Chfene.  This  bayou  is  1.7 
miles  long;  the  banks  are  above  ordinary  overflow,  and  covered  with 
overhanging  trees.  The  width  is  from  250  feet  at  the  head  to  140  feet 
at  the  lower  end,  and  the  depth  throughout  not  less  than  18  feet.  Lake 
Chicot  receives  all  the  water  from  the  Atchafalaya  between  Butte  La 
Bose  and  Bayou  Sorrel,  and  discharges  into  Grand  Lake.  It  is  3  miles 
long  and  about  1.6  miles  wide,  surrounded  by  cypress  swamps,  and  has 
a  5-foot  channel  to  Pass  Chicot,  which,  however,  is  much  obstructed  by 
logs.  Pa^  Chicot  is  450  feet  wide  and  a  half  mile  long,  and  20  feet 
deep. 

The  several  bayous  furnish  six  routes  for  steamboat  navigation,  de* 
pending  on  the  stage  of  water,  between  the  Atchafalaya  (sixty-sixth 
mile)  and  Lake  Chicot,  viz : 

MUea. 

Little  Atchafal  ay  a.  La  Rompe,  and  Ch^ne 19.4 

Grand  Klver,  La  Rompe,  Devil  Chute,  and  Ch^ne 19. 7 

Grand  River,  Big  Tensas,  and  Ch^ne 21.5 

Grand  River,  Little  Tensas,  and  Ch^ne 23.0 

Grand  River,  Little  Tensas,  Rigarby,  and  Sorrel 24.  S 

Grand  River,  Little  Tensas,  Rigarby,  and  Jake 21.2 

As  the  raft  in  the  Atchafalaya  is  cut  out  at  each  high-water,  the 
material  forming  it  passes  down  stream,  some  of  it  finding  its  way  into 
Grand  Lake,  and  some,  being  caught  in  the  bayous  connecting  the  river 
and  lake,  forms  new  obstructions  to  navigation  or  adds  to  those  already 
•existing;  in  consequence,  many  changes  are  liable  to  occur  at  each 
high-water,  and  a  route  practicable  during  the  low-water  of  one  year 
might  during  that  of  the  following  year  be  worthless. 

The  shortest  route  from  the  Upper  Atchafalaya  to  Grand  Lake  is  down 
Bayou  La  Bompe.  At  the  time  of  survey  steamers  could  not  pass  thi» 
way  except  with  a  rise  of  7  feet  above  low-wator,  on  account  of  the  bar 
at  the  entrance  of  the  bayou  into  Lake  Mongoulois.  To  make  this  route 
available  at  low-water,  it  is  thought  that  the  construction  of  five  dams 
to  close  run-out  bayous  will  be  necessary.  By  doing  this  the  water  en- 
tering the  bayou  at  its  head  will  be  concentrated  on  the  bar,  it  is  ex- 
pected, sufficiently  to  scour  out  a  channel  of  navigable  depth  into  Lake 
Mongoulois.  It  is  possible  that  more  works  will  be  needed,  but  only 
after  the  eftect  of  the  five  proposed  closures  is  known  will  it  be  safe  to 
locate  them. 

The  following  is  the  estimate  for  opening  this  route : 

Five  dams $30,179  00 

Clearing  banks  21  miles,  at  $100 2,100  00 

Contingencies,  20  per  cent 6,455  80 

Total 38,734  80 

The  present  route  at  lowest  water  is  by  way  of  Little  Tensas,  and  the 
bayous  of  this  route  are  nearly  separated  from  Lake  Mongoulois.    The 
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proposed  plan  is  to  close  the  four  remaining  openings  which  connect 
with  the  lake,  and  for  removal  of  the  trees  from  the  banks,  so  that  the 
bayous,  which  are  now  increasing  in  size  from  caving  of  banks,  will  not 
be  obstructed  by  overhanging  trees. 
The  following  is  the  estimate  for  clearing  out  this  route : 

Four  dams ,  |14,500  00 

Clearing  banks  «4  miles,  at  S200 : 4,800  00 

Contingencies,  20  percent 3,860  00 

Total 23,160  00 

In  case  locks  are  constructed  at  the  head  of  the  Plaqnemiue  to  con- 
nect Grand  River  with  the  Mississippi,  the  route  which  would  be  used 
almost  entirely  would  be  down  Grand  Kiver  to  the  Plaqnemine,  and  the 
Attakapas  traile  would  go  down  Lower  Grand  Biver  and  Bayou  Sorrel 
to  Lake  Chicot.  The  navigation  by  this  route  would  be  fully  as  good 
as  that  by  Little  Tensas.  Though  the  cost  of  improving  this  route 
would  be  considerably  greater  than  that  of  either  of  the  other  two,'  the 
fact  that  they  would  be  practically  of  no  account  in  case  of  a  change 
to  the  Plaquemine  connection  with  the  Mississippi  might  make  it  ad* 
visable  to  improve  this  longer  route  instead  of  either  of  the  others,  as 
the  whole  work  would  be  necessary  in  case  the  change  mentioned  above 
was  made. 

The  estimate  for  this  work  is  $92,604.40. 

Some  other  small  works  might  be  found  necessary,  but,  if  so,  could 
be  made  after  the  main  work  of  the  improvement  was  finished  and  the 
effect  known. 

ESTIMATE  FOR  UPPER  GRAND  AT  THE  NARROWS,  5  MILES. 

Clearing  both  banks  5  miles,  back  75  feet 92,000  00 

Dredging  tow-beads,  5,500  feet  lung,  average  widtb  60  feet,  depth  12  feet, 
146,b6«  cubic  yards,  at  20  cents 29,333  33 

Total 31,333  33 

Contingencies,  20  per  cent 6,266  67 

37,600  00 

To  clear  a  full  width  for  the  whole  length  of  the  '^  Narrows"  to  enable 
steamers  to  pass  anywhere,  400,000  cubic  yards  of  dredging  in  addition 
to  the  above  would  be  required.  In  all  probability  this  would  not  be 
required,  as  boats  would  be  able  to  pass  each  other  every  mile  or  so 
with  the  60-foot  cut,  and  the  tendency  would  be  towards  an  increase  of 
width  from  scouring. 

ESTIMATE  FOR  LOWER  GRAND  RIVER  AND   BATOU  SORREL  TO  CONinBOT  WITH  LAKE 
CHICOT  CHANNEL  IN  PEEP  WATER. 

Bemoval  of  oyerbanging  trees  on  one  side  of  Lower  Grand  River,  5^  miles.      $560  00 

Kemoval  of  trees  on  Bayou  Sorrel,  both  sides,  10  miles,  at  |200 2, 000  00 

Dredged  cut  through  log  pile,  1,000  feet  long,  200  feet  wide,  35,000  cubic 

yard»,  at  75  cents  per  yard 2tt,250  00 

Dam,  2,000  feet  long,  51,111  cubic  yards,  at  3^  cents 17, 037  00 

20  per  cent,  contingencies  and  engineering .^ 9,167  40 

lotal : 55,004  40 

Upper  Grand  River 37,600  00 

Grand  total 92,604  40 

Appended  hereto  is  a  list  of  bench-marks  and  elevations  of  bank  and 
water  surface,* 

*Not  printed. 
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This  survey  was  made  in  the  summers  of  1880  aud  1881,  being  be- 
tween the  great  floods  which  occurred  in  the  springs  of  1874  and  1882. 
It  is  proper  to  note  that  this  last  flood  has  undoubtedly  made  a  very 
material  change  in  the  river  since  the  survey,  not  only  with  regard  to  the 
location  of  the  channel,  but  with  the  amount  of  water  which  passes  down 
the  river.  Ever  since  the  partial  removal  of  the  raft  each  recurring  flood 
has  made  an  increase  in  the  amount  of  water  entering  the  river,  and  has 
caused  the  abandonment  of  cultivated  lands.  The  levees  which  were 
constructed  after  the  flood  of  1874  were  found  utterly  inefficient  during 
the  recent  flood. 

Oapt.  D.  W.  Lockwood,  Corjis  of  Engineers,  who  passed  into  the  At- 
chafalaya  on  the  10th  of  last  March,  reports  that  on  that  day  the  Atcha- 
falaya  at  its  head  was  apparently  fille<l  with  Mississippi  Eiver  water, 
no  Red  Eiver  water  showing,  on  the  surface,  the  latter  passing  over  the 
country  to  the  west  and  gradually  showing  itself  in  the  Atchafalaya,  so 
that  at  Simmsport,  about  5  miles  from  the  head  of  the  Atchafalaya,  about 
one-third  of  the  latter  appeared  to  be  Red  River  water.  There  is  no 
doubt  in  my  mind  that  unless  some  action  is  taken  soon  to  control  or 
limit  the  influx  of  water,  the  Atchafalaya  will  so  enlarge  as  to  have 
a  very  marked  eftect  upon  the  Mississippi  River,  and  cause  the  aban- 
donment of  a  very  considerable  area  of  cultivated  land  between  Bayous 
Lafourche  and  Teche. 

During  the  present  flood  the  water  at  Charenton,  on  the  Teche,  on 
April  13,  reached  a  point  12  feet  1^  inches  above  medium  tide,  being  5 
feet  above  the  flood  of  1874  and  9|  inches  above  the  highest  point  of 
land  between  the  Teche  and  Grand  Lake. 

It  is  evident  that  no  plan  for  improving  the  Atchafalaya^ further  than 
that  already  mentioned,  is  worth  considering  until  something  definite  is 
done  at  the  head;  and  as  this  is  intimately  connected  with  the  Missis- 
sippi River  problem,  1  have  no  recommendations  to  make  until  thfe  Mis- 
sissippi River  Commission  shall  have  taken  action. 

A  tracing  of  the  chart  in  eleven  sheets  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8,  A. 


M    20. 
EXAMINATION  OF  BAYOU  GRAND  CAILLOU,   LOUISIANA. 

United  States  Engineer  Office, 

New  Orleans^  La.,  April  25,  1882. 
General:  I  have  the  honor  to  submit  the  following  report  of  Assist- 
ant Engineer  H.  S.  Douglas  on  the  examination  of  Bayou  Grand  Cail- 
lou,  Louisiana,  together  with  a  tracing  of  the  chart.  The  recommenda- 
tions of  Mr.  Douglas,  with  regard  to  extent,  method,  and  cost  of  im- 
provement, are  concurred  in. 

Very  respectfully^  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineern^  U,  8*  A. 
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REPORT  OF  MR.   11.   S.   DOCGLA8,  ASSISTANT  ENGINEER. 

New  Orleans,  March  29,  1882. 

Sir:  The  following  report  ou  the  ezaminatioD  of  Bayou  Grand  Caillou,  Louisiana, 
is  respectfully  suhmitted. 

In  obedience  to  the  instnictions  of  Maj.  C.  W.  Howell,  after  the  examination  of 
Bayou  Black  had  been  completed,  I  had  party  und  onttit  transferred  to  Bayou  Grand 
Caillou.  Material  a^sistauce  in  the  way  of  transportation,  &c.,  was  furnished  me  by 
Messrs.  H.  C.  Minor  and  D.  S.  Cage. 

The  initial  point  of  the  examination  Hne  was  taken  at  the  bridge  of  the  Woodlawn 
Plantatiou,  and  from  that  point  to  the  mouth  of  the  bayou  in  Caillon  Bay,  a  distance 
of  38  miles,  a  careful  exauiiuation  wa«  made.  No  accident  or  delay  worthy  of  men- 
tion occurred,  and  the  field  work  was  completed  in  nine  days,  frona  May  25  to  June  2, 
inclusive. 

The  method  of  conducting  the  field  work  was  the  same  as  on  Baj^on  Black.  Bayou 
Grand  Caillou  must  at  one  time  have  been  quite  a  large  sediment-bearing  stream,  as 
the  present  width  of  its  original  channel  is  frtfn  400  to  600  feet,  and  the  strip  of  allu- 
vial land  between  either  bank  and  the  swamp  is  wide  and  high.  Its  connection  with 
the  Mississippi  River  was  via  Bayous  Lafourche  and  Terrel^nne,  leaving  the  latter 
bayou  at  about  the  point  where  the  town  of  Houma  is  now  located.  The  decadence 
of  this  bayou  may  be  traced  to  the  same  causes  as  have  almost  closed  the  Ten*ebonno 
and  the  Black.  When  it  ceased  to  be  an  outlet  of  the  Mississippi  it  became  a  tidal 
bayou,  with  only  a  slight  current,  occasioned  by  the  ebb  and  flow  of  the  tide  and  the 
local  drainage.  This  current  was  not  sufficient  to  keep  the  cut  grass  and  weeds  from 
encroaching  on  the  open  channel,  and  the  drainage  from  cultivated  lauds  carried  in  a 
large  amount  of  sediment  which,  the  slight  current  being  unable  to  carry  off,  settled 
to  the  bottom  and  assisted  the  other  causes  at  work  to  close  the  bayou  as  a  navigable 
stream.  At  present  the  upper  portion  of  the  bayou  is  nothing  but  a  willow  swamp. 
Above  the  commencement  of  the  present  examination  this  swamp  grows  gradually 
narrower  until  it  ceases  to  exist  even  as  a  ditch,  and  the  plow  is  run  clear  across  what 
was  the  former  bed  of  a  large  bayou,  now.  only  indicated  by  a  slight  depression  from 
the  genera]  level  of  the  laud.  The  following  is  a  detailed  description  of  that  portion 
of  the  bayou  covered  by  the  examination  line: 

First,  second^  and  third  miles, — The  bayou  is  nothing  but  a  willow  and  cypress  swamp^ 
from  300  to  400  feet  wide,  with  no  trace  of  an  open  cnannel.  The  bottom  is  an  exceed^ 
ingly  soft  mud,  covered  with  from  1  to  3  feet  or  water,  and  supporting  a  thick  growth 
of  cut  grass  and  aquatic  plants.     The  banks  ou  either  cide  are  sugar  plantations. 

Fourth  and  fifth  miles  are  about  the  same,  except  that  there  are  slight  indications  of 
an  open  channel  meandering  the  swamj). 

Sixth  mile, — At  the  commencement  of  this  mile  Bayou  Pelton  enters  from  the  wjest. 
This  bayou  is  one  of  the  drains  of  the  swamp  lying  between  Bayous  Grand  Caillou  and 
de  Large.  Below  its  junction  with  Grand  Caillou  there  is  an  open  channel,  4  to  6  feet 
deep  and  20  to  30  feet  wide.  I  was  informed  that  the  bayou  had  been  partially  cleared 
out  up  to  this  point.  This  open  channel  meanders  the  swamp,  which  is  from  500  to- 
660  feet  wide,  but  never  quite  touches  the  high  land  on  the  edge  of  the  swamp.  Near- 
the  end  of  this  mile  Bayou  le  Carp,  another  swamp-drain,  enters  from  the  west. 

Seventh t  tighth,  and  ninth  miles.  —The  open  channel  has  a  depth  of  5  to 7  feet  and  width 
of  30  to  50  fieet.  The  banks,  with  the  exception  of  the  last  half  of  the  ninth  mile,  are 
overhung  with  live-oaks.  Swamp  varies  from  400  to  600  feet  in  width,  and  the  lands 
ou  both  banks  are  cultivated  in  sugar-cane. 

Tenth,  eleventh j  and  ticelfth  miles, — Open  channel  has  a  depth  of  6  to  8  feet,  and  width 
of  40  to  80  feet.  There  are  few  obstructions,  and  the  swamp,  which  is  from  300  to  400 
feet  in  width,  is  much  more  open  and  becomes  more  of  a  marsh  than  a  swamp. 

Viirieenth  mile, — The  water  commences  to  be  salt,  and  the  floating  grass  which  ex- 
ists in  the  bayou  above  ceases.  Channel  from  5  to  7  feet  deep,  and  ^  to  150  feet  wide. 
Both  banks  cultivated. 

Fourteenth  mile, — Bayou  du  Lac,  a  larger  bayou  than  Grand  Caillon,  enters  from  the 
east.  It  is  the  outlet  of  Lake  Quitman,  a  large  sheet  of  water  lying  in  the  marsh  be- 
tween the  two  Caillous,  and  from  it  a  canal  has  been  cut  into  Little  Caillou,  thus  con- 
necting the  two  bayous.  At  the  junction  of  the  du  Lac  there  is  a  bar  in  Little  Cail- 
lou on  which  there  is  only  3  feet  of  water  at  low-tide.  This  bar  is  about  300  feet 
long,  and  is  composed  of  soft  mud.  Below  this  the  bayou  has  a  width  of  150  to  200 
feet  and  a  depth  of  II  to  20  feet. 

The  swamp  ceases,  and  there  is  only  a  strip  of  marsh  between  the  water's  edge  and 
the  high  banks.    The  current  runs  either  way,  depending  upon  the  tide. 

Fifteenth,  suteenth,  seventeenth,  and  eighteenth  mi^^.— Bayou  averages  about  200  feet 
in  width  by  a  depth  of  from  12  to  ^7  feet.  The  strip  of  high  land  on  either  bank  nar- 
rows down  until  it  is  only  from  200  to  300  feet  wid(\  back  of  which  is  the  sea  marsh. 
This  strip  of  land  is  generally  under  cultivation.     Near  the  end  of  the  sixteenth  mile 
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Bayou  la  Cere'enters  from  the  east,  and  on  the  seventeenth  mile  Mound  Bayou  enters 
from  the  west.      ^ 

Nineteenth  to  thirty-eighth  mile,  inclusive, — The  high  banks  grow  less  until  they  finally 
merge  into  the  sea  marsh,  which  is  intersected  by  numerous  lakes,  bayous,  and  lagoons, 
the  addition  of  which  increase  the  bayou  in  width  until  it  is  from  800  to  1,000  feet 
wide  by  a  least  depth  of  12  feet.  From  the  twenty-fourth  mile  to  the  month  it  is  noth- 
ing more  than  a  sea-marsh  bayou. 

Bayou  Grand  Caillou  debouches  into  Caillou  Bay,  an  arm  of  the  Gulf  of  Mexico. 
There  is  no  bar  at  its  mouth,  but  I  am  informed  that  there  is  only  from  6  to  7 
feet  of  water  in  Caillou  Bay.  Mr.  Luke,  a  pilot  in  these  waters,  informed  me  that 
vessels  entering  or  leaving  Grand  Caillou  neVer  diew  more  than  7  feet.  All  the  gen- 
eral Information  contained  in  the  report  on  the  examination  of  Bayon  Black,  in  refer- 
ence to  cut  grass,  logs  imbedded  in  the  bottom  of  the  bayou,  &.c.,  will  also  apply  to 
Grand  Caillou,  and  to  avoid  repetition  I  respectfully  refer  to  that  report. 

COMMERCE. 

No  very  detailed  information  iu  regafd  to  the  commerce  to  be  benefited  by  the  im- 
provement of  this  bayou  could  be  obtained. 

In  the  year  1880,  about  3,500  hogsheads  of  sugar  and  5,000  barrels  of  molasses,  with 
the  usual  miscellaneous  country  produce,  were  raised  on  Bayou  Grand  Caillou. 

IMPROVEMENTS. 

As  the  general  characteristics  of  Bayous  Black  and  Grand  Caillou  are  identical,  the 
same  plan  of  improvement  is  submitted  for  the  latter  as  for  the  former,  viz,  to  dredge 
a  tide- water  channel,  4  feet  deep  and  30  feet  wide,  from  the  junction  of  Bayou  Peltou 
to  the  Woodlawn  plantation,  a  distance  of  5  miles:  remove  overhanging  trees, 
straighten  abrupt  bends,  and  dredge  out  all  shoals  as  far  as  the  junction  of  Bayou  du 
Lac.  The  parties  interested  seeui  to  be  of  the  opinion  that  a  4-foot  channel  will  be 
sufficient  for  all  vessels  likely  to  navigate  the  bayou. 

The  following  is  an  estimate  of  the  cost  of  the  proposed  improvement,  based  upon 
the  cost  of  the  work  already  done  in  Bayou  Terrebonne : 

Dredging  chanpel  4  feet  deep,  30  feet  wide,  for  5  miles,  at  (1,200  per  mile $6, 000 

Removing  overhanging  trees  and  other  obstructions,  straightening  abrupt 
bends,  and  deepening  *shoals  for  8  miles,  1,000  feet,  between  Bayous  Pelton 
and  du  Lao,  at  $400  per  mile 3,280 

9,280 
Add  10  per  cent,  for  contingencies 928 

10,208 

Should  the  proposed  improvement  be  carried  ont,  parties  owning  land  on  the  bayou 
should  be  prevented  from  running  their  drainage  ditches  into  it,  as  bars  would  be  sure 
to  form  at  the  entrance  of  all  sucn  drains,  and  would  require  to  be  constantly  dredged 
out.    ThQ  natural  drainage  is  back  towards  the  swamps. 
A  chart  on  the  scale  of  rfhm  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
^        X  Atsiatant  Engineer, 

Maj.  Amos  Sticknet, 

Carps  of  Engineers,  U,  8,  A, 


Mai. 

EXAMINATION  OF  BAYOU  LITTLE  CAILLOU,  LOUISIANA. 

United  States  Engineer  Office, 

New  Orleans,  La.,  April  24,  1882. 
General:  1  have  the  honor  to  submit  the  followinf^  report  of  Assist- 
ant Engineer  H.  S.  Douglas  on  the  examination  of  Bayon  Little  Caillou, 
Louisiana,  together  witb  a  tracing  of  the  chart. 
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The  recommendations  of  Mr.  Douglas,  with  regard  to  the  improve- 
ment of  this  bayou,  and  the  estimate  of  cost,  are  concurred  in. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers, 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  S.  A, 


RKPORT  OF  MR.   H.  S.   DOUGLAS,  ASSISTANT  ENGINEER. 

New  Orleans,  April  1,  1882. 

Sir:  I  have  the  honor  to  suhniit  the  folio  wing  report  on  the  examination  of  Bayou 
Little  Caillou,  Looisiana. 

Immediately  upon  the  completion  of  the  work  on  Grand  Caillou,  I  emharked  my 
party  and  camp  equipage  in  the  three  skiffs  which  had  transported  us  thus  far,  and 
after  a  rather  dangerous  vo^^age  of  about  35  miles  through  the  bays  and  lakes  lying 
between  Last  Island  and  the  main  land,  arrived  safely  on  the  banks  of  Little  Caillou. 
The  examination  of  Little  Caillou  was  commenced  on  June  G  and  completed  on  June 
10.  Total  lengths  of  bayou  examined,  28  miles  1,500  feet.  The  field  work  was  con- 
ducted in  the  same  manner  as  on  Bayou  Black.  The  line  was  commenced  at  a  point 
in  the  sea  marsh  where  the  shoalness  and  narrowness  of  the  bayou  seemed  to  preclude 
navigation,  and  continued  as  far  up  as  the  bridge  of  Brown^s  plantation,  above  which 
parties  interested  in  the  improvement  of  the  stream  did  not  consider  it  necessary. 

As  a  general  description  of  Little  Caillou  would  be  but  a  repetition  of  that  already 
given  for  Bayous  Black  and  Grand  Caillou,  it  is  omitted. 

Like  them  it  was  at  one  time  an  outlet  bayou  of  the  Mississippi  River,  via  the  La- 
fourche and  Terrebonne,  leaving  the  latter  bayou  at  a  point  4^  miles  south  of  the 
town  of  Houma.  It  has  ceased  to  be  navigable  for  like  reasons,  and  it  is  at  present 
in  about  the  same  condition. 

The  following  is  a  detailed  description,  by  miles,  measured  iu  the  direction  in  which 
the  examination  was  made: 

Firsty  second,  thirdt  fourth,  and  fifth  miles,— Jjittle  Caillou  is  a  sea-marsh  bayou  with 
numerous  bayous  intersecting,  and  bays  opening  into,  it.  It  is  deep  x>r  shoal,  narrow 
or  wide,  dependent  upon  the  tidal  currents  between  the  bays  which  it  connects,  vary- 
ing from  60  to  350  feet  in  width,  and  from  2  to  11  feet  in  depth.  Bayou  Couteau,  an 
opening  on  the  east,  near  the  end  of  the  fifth  mile,  is  the  channel  generally  used  by 
any  craft  coming  down  the  bayou  that  far,  to  make  their  exit  from  Little  Caillou. 

Sixth,  seventh,  and  eighth  miles, — The  bauKs  are  slightly  above  the  general  level  of 
the  sea  marsh,  and  have  live  oaks  growing  on  them.  Bayou  120  to  150  feet  wide,  and 
3  to  4  feet  deep. 

Ifinth  mile. — Average  width  140  feet,  by  a  depth  of  4  to  6  feet.  The  high  land  be- 
tween the  bayou  and  the  sea  marsh  is  about  lOU  feet  wide,  and  is  partially  under  cul- 
tivation. On  the  east  bank,  near  the  beginning  of  this  mile,  is  Mayo's  Cut-off,  a 
canal  opening  into  one  of  the  arms  of  Terrebonne  Bay ;  and  400  feet  above  it,  on  the 
west  bank,  is  Big  Cocodrie,  a  sea-mafsh  bayou. 

Tenth,  eleventh,  twelfth,  thirteenth,  and  fourteenth  miles, — Bayou  averages  from  110  to 
150  feet  wide,  by  a  depth  of  6  to  8  feet.  High  banks  grow  wider,  and  are  more  thickly 
settled. 

Fifteenth  mile, — There  cdmmences  to  be  a  strip  of  marsh  between  the  bayou  and  the 
hiffh  banks.  On  the  west  bank  is  Robinson's  Canal  to  Lake  Quitman,  now  closed  by 
a  dam.    Bayou  100  feet  wide  and  4.5  feet  deep. 

Sixteenth,  seventeenth  and  eighteenth  miles. — The  bayou  decreases  gradually  to  50  feet 
in  width  by  a  depth  of  5  feet.  Marsh  about  250  feet  wide  from  high  bank  to  high 
bank.    Cultivated  lands  on  both  sides  of  bayou. 

Mneteenth  mile. — On  the  east  bank  near  the  beginning  of  this  mile  is  the  Lacache 
Canal,  which  connects  Little  Caillou  with  Bayou  Lacache,  and  through  it  with  the 
Terrebonne.  Through  this  canal  the  principal  part  of  the  commerce  oiLittle  Caillou 
passes.  Near  the  end  of  the  mile,  on  the  west  bank,  is  Boudr.>'s  Canal  to  Lake  Quit- 
man, and  thence  to  Grand  Caillou.  From  the  entrance  of  this  canal  to  nearly  the  end 
of  the  twenty-fourth  mile  the  bayou  has  been  improved  by  the  dredging  of  a  channel^ 
with  a  least  width  of  25  feet  and  least  depth  of  4  feet.  This  w^crk  has  been  done  by 
private  enterprise,  and  has  already  been  of  great  benefit. 

Twentieth,  twenty-first,  twenfff-se^xntd,  twenty-third,  and  twenty-fourth  «it?c«.— Dredged 
channel  ends  at  23  miles  3,900  feet,  and  beyond  it  the  bayou  is  practically  closed. 
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The  influence  of  the  tide  is  felt  tp  this  poiut.  Sugar  plantations  on  both  banks. 
Marsh  200  to  250  feet  wide. 

Twenty-fifth  mile,— B&yon  choked  with  cnt  grass  and  water-weeds,  which  act  as  a 
-dam,  retaining  the  waters  above.  Marsh  150  to  200  feet  wide,  with  a  few  willows 
growing  in  it. 

Twenty-sixth  mile  to  end  of  examination  line  at  26  miles  1,500  feet. — Bayou  is  a  soft 
marsh,  with  wiUows  and  a  few  palinettoes  growing  in  it.  There  are  occasional  open 
pools  of  water,  but  it  is  mostly  grown  up  with  cnt  grass  and  water- weeds.  Above 
this  it  was  not  thought  necessary  to  continue  the  examination,  as  the  bayou  grew  very 
much  worse. 

No  definite  information  as  to  the  commerce  of  this  bayou  could  be  obtained,  but  as 
it  traverses  a  thickly  settled  district,  it  is  thought  that  it  would  b^  equal  to  that  of 
Grand  Caillou. 

It  is  probably  the  intention  of  the  parties  interested  in  the  improvement  of  Grand 
and  Little  Caillous  to  have  them  act  as  feedei-s  of  the  through  route  from  New  Or- 
leans to  the  Atchafalaya.  This  route  is  as  follows:  New  Orleans  to  Barataria  Bay  by 
several  canals  and  bayous;  Barataria  Bay  to  Bayou  Lafourche  by  canal;  Bayou  La- 
fourche to  Bayou  Terrebonne  by  canal ;  Bayou  Terrebonne  to  Bayou  Black  by  canal ; 
and  thence  to  the  Atchafalaya.  At  present  vessels  can  and  do  go  from  New  Orleans 
to  Bayou  Terrebonne  by  this  route.  Further  information  in  reference  to  this  will  be 
found  in  the  **  report  on  the  survey  and  examination  of  Barataria  Bay,  <&c.,"  and  in 
the  **  report  on  the  examination  of  Bayon  Black." 

IMPROVEMENT. 

The  same  method  is  suggested  as  for  Grand  Caillou,  viz,  to  widen  the  channel  already 
excavated  from  Boudro's  Canal  to  near  the  end  of  the  twenty-fourth  mile  to  30  feet, 
and  remove  all  obstructions  from  it.  Above  that  point  to  dredge  a  4-foot  channel  30 
feet  wide  to  the  end  of  the  examination  line,  a  distance  of  4  miles  2,900  feet. 

The  following  is  an  estimate  of  the  cost  of  the  improvement,  based  upon  the  cost  of 
the  improvement  of  Bayou  Terrebonne : 

Widening  existing  channel  to  30  feet  and  removing  all  obstructions  4  miles,  at 

J300  per  mile $1,200 

Dredging  channel  4  feet  deep,  30  feet  wide,  for  4  miles  2,900  feet,  at  $1,200  per 
mile .• 5,520 

6.720 
Add  J.0  per  cent,  for  contingencies 672 

Total 7,392 

At  present  no  improvement  is  required  below  Boudro's  Canal,  as  it  is  probable  that 
all  vessels,  from  both  below  and  above,  on  Little  Caillou  will  go  through  the  Lacache 
Canal  into  Bayon  Terrebonne. 

Drainage  into  the  bayou  should  be  prevented  for  the  same  reasons  as  given  in  the 
report  on  Grand  Caillou. 
Further  information  will  be  found  on  the  accompanying  chart. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
Aesiatanl  Engineer, 
Maj.  Amos  Stickney, 

Corps  of  Engineers^  U.  S.  A, 


M22. 

SURVEY  OF  PASS  MANCHAC  AND  BAYOU  MANCHAC,  LOUISIANA,  FROM 

its  mouth  to  the  mississippi  river. 

United  States  Engineer  Office, 

Kew  Orleans,  La.,  June  27,  1882. 
General:  I  have  the  honor  to  submit  the  following  report  of  Assist- 
ant Engineer  J.  C.  Buchanan  on  the  survey  of  Pa«8  Manchac  and  Bayou 
Manchac,  Louisiana,  from  its  mouth  to  the  Mississippi  River. 
From  the  report  of  Mr.  Buchanan  it  will  be  seen  that  the  lower  part 
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of  the  Manchac  from  ite  junction  with  the  Amite  to  Lake  Maurepaa, 
which  is  generally  called  Amite  Eiver,  can  be  cleaned  out  for  about 
$2,718.75 ;  and  from  the  junction  of  the  Amite  to  a  place  called  Bobbins 
for  about  $731.25 ;  the  total  being  $3,450.  Above  Bobbins  low- water 
navigation  could  not  be  obtained  except  at  a  great  cost,  altogether  in- 
commensurate  with  the  benefits  to  be  obtained  unless  the  Manchae  were 
connected  with  the  Mississippi  by  locks,  which  would  be  a  work  of  very 
considerable  magnitude,  and  which  does  not  seem  to  be  contemplated  in 
the  act  of  Congress  directing  the  survey. 

The  survey,  however,  was  made  in  sufficient  detail  to  permit  the 
making  of  approximate  estimates  if  they  should  be  needed.  The  bar  at 
the  mouth  of  the  bayou,  and  Pass  Manchac  with  its  bars,  appear  to  have 
sufficient  water  fur  navigation. 

This  report  is  accompanied  by  a  tracing  of  the  chart  of  Bayou  Man- 
chac in  two  sheets;  a  profile  of  the  bayou,  and  a  tracing  of  the  chart  of 
•South  Pass  Manchac. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 

Brig.  Gen.  H.  C.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.  JOHN  C.   BUCHANAN,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  January  18,  1^82. 
Sir  :  I  have  the  honor  to  submit  herewith  ray  report  of  survey  of  Bayou  Manchac 
from  its  head  to  Lake  Maurepas :  survey  of  the  bar  at  the  mouth,  in  Lake  Manrepas  : 
survey  of  bar  in  Luke  Maurepas,  head  of  Pass  Manchac ;  survey  of  Pass  Manchac  and 
bar  ill  Lake  Pontchartrain. 

BAYOU  manchac. 

Under  instructions  from  Maj.  C.  W.  Howell,  Cori)s  of  Engineers,  U.  S.  A.,  I  left 
New  Orleans  on  the  11th  of  February,  1881,  and  proceeded  to  the  head  of  Bayou  Man- 
chac, in  East  Baton  Rouge  Parish,  Louisiana.  The  survey  was  begun  on  tho  17th  of 
February,  *  *  *  starting  the  levels  from  bench-mark  No.  26  of  the  Mississippi 
River  Commission  Survey. 

•  «  «  «  «  «  • 

At  the  head  of  Bayou  Manchac,  556  feet  down  the  bayou,  there  is  an  earth  dam 
thrown  across  the  bayou,  the  dimensions  of  which  are  19  by  110  feet  on  top,  69  feet  at 
the  base,  and  8.4  feet  deep.  I  understood  that  the  legislature  of  Louisiana  granted 
permission  to  the  citizens  to  place  this  dam  there  in  1828.  The  course  of  the  bayou 
irom  the  Mississippi  River  is  in  an  easterly  direction,  and  for  7.5  miles  to  J.  T.  Bob- 
bins' place  has  a  width  of  from  60  to  110  feet,  and  in  many  places  has  little  or  no  water 
in  it,  and  is  much  grown  up  with  small  timber,  and  many  trees  have  fallen  into  it. 
The  banks  are  from  9  to  13  feet  from  Cop  to  the  bottom  of  bayou.  The  fall  from  the 
head  of  the  bayou  to  Bobbins  is  23.527  feet.  This  portion  of  the  bayou  goes  dr^  in  the 
dry  oeason.  1  estimate  that  the  bayou  can  bo  cleaned  out  from  its  head  to  thfs  point 
(7.5  miles)  for  $450  per  mile  =$3,375,  but  it  would  be  useless  for  navigation  during 
low-water  in  the  Mississippi  River  unless  it  were  excavated  to  a  greater  depth.  This 
would  necessitate  the  building  of  locks  at  its  head,  as  high-water  in  the  Amite  River 
overflows  the  Manchac  nearly  to  Bobbins.  This  with  the  Mississippi  River  water 
flowing  through  the  Manchac  would  inundate  a  large  area  of  country.  On  the  19th 
of  February  the  water  in  the  Mississippi  River  was  1.23  feet  lower  than  the  head  of 
the  bayou.  The  country  adjacent  to  the  bayou,  for  a  portion  of  the  distance  to  Bob- 
bin.*), is  very  fertile.  1  estimate  that  Bayou  Manchac  can  be  cleaned  out  from  the  Amite 
River  to  Bobbins,  11.25  miles,  at  $65  per  mile  =  (731.25.  This  would  not  give  naviga- 
tion throughout  the  year,  as  in  dry  seasons  it  goes  nearly  dry  above  Alligator  Bayou, 
8.4  miles  from  its  head,  and  for  a  portion  of  the  year  boats  might  not  be  able  to  go  as 
far  as  Alligator  Bayou.  The  fall  to  Alligator  Bayou  is  25  88  feet.  The  present  head 
of  navigation  is  to  Wood's  Creek,  11.1  miles  from  the  head  of  bayou.    A  steam  launch 
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would  go  a  little  farther  up,  to  Foremau's  Laudingi  9.5  miles  from  the  head  of  bayou, 
and  tow  down  flat-boats  loaded  with  sugar,  &c. 

At  Hope  Villa,  11.9  miles  from  the  head  of  bayou,  the  fall  is  32.09  feet,  and  at  the 
bar  at  the  junction  of  the  Amite  River,  18}  miles  from  the  head  of  bayou,  the  fall  is 
29.18  feet.  At  the  time  of  the  survev  there  was  9.5  feet  of  water  on  the  bar  at  the 
junction  of  the  Amite,  bat  I  was  told  that  at  times  there  was  as  little  as  4  feet ;  the 
bar  is  of  sand. 

The  steamer  Alice  makes  quite  regular  trips  to  Hope  Villa,  her  draught  being  about 
6  feet.  The  height  of  the  banks  above  the  bottom  of  the  bayou,  from  the  junction  to 
Alligator  Bayou,  is  from  13  to  25  feet. 

There  are  very  few  snags  or  overhanging  trees  from  the  Junction  to  Hope  Villa. 

An  azimuth  line  was  run  from  the  head  of  the  bayou  to  the  junction  of  the  Amite 
River.  •  *  *  The  levels  were  run  from  the  head  of  bayou  to  the  junction  of  the 
Amite,  and  cross-sections  taken  about  every  half  mile.  B^ch-marks  were  established 
in  the  vicinity  of  each  cross -section.  A  chart  and  profile  accompany  this  report.  The 
levels  are  referred  to  bench-mark  No.  26,  Mississippi  River  Commission  Survey. 

Durine  the  time  of  the  survey  the  water  was  quite  high,  and  should  it  be  the  inten- 
tion of  the  government  to  clean  out  the  bayou  it  would  oe  well  for  the  bidders  of  the 
work  to  inform  themselves  regarding  snags  and  trees  fallen  in  the  bayou  at  a  lower 
staee  of  water  than  when  the  survey  was  made.  *  "*  *  An  examination  was  niad^ 
of  tne  bayou  from  the  junction  of  the  Amite  River  to  Lake  Maurepas. 

•  ««««•<» 

The  distance  from  the  head  of  the  bayou  to  its  mouth  in  Lake  Maurepas  is  57.25 
miles.  There  are  only  36^  miles  from  Lake  Maurepas  to  the  junction  oi  the  Amit« 
which  require  cleaning  out.  I  estimate  that  this  can  be  done  for  $75  per  mile  = 
♦2,718.75. 

The  timber  and  saw-mill  business  are  the  principal  industries  on  this  portion  of  the 
bayou.  This  part  of  the  bayou  has  a  width  of  about  190  feet,  and  from  11  to  50  feet 
depth. 

The  survey  of  the  bar  at  the  month  of  the  bavou,  in  Lake  Maurepas,  shows  it  to  be 
,  of  mud,  with  some  sand  and  fine  particles  of  clam-shells,  and  has  a  depth  of  6|  feet 
of  water  at  average  low-water.  A  chart  of  the  bar  and  bayou  to  the  junction  of  the 
Amite  River  accompany  this  report. 

PASS  M ANCHAC. 

A  base  line  was  measured  along  the  west  rail  of  the  railroad  bridge  across  Pass 
Manchac.  •  *  *  Stations  were  established,  and  a  survey  of  the  bar  at  the  head  of 
Pass  Manchac  made.  •  *  •  This  bar  is  of  mud,  sand,  and  particles  of  shells,  and 
has  7J  feet  of  water  on  it  at  average  low-wat«r.  •  *  .  *  The  distance  fr^m  the  rail- 
road bridge  to  the  mouth  of  the  pass  is  6.7  miles.  •  •  •  There  is  a  depth  of  water 
in  the  pass  from  17  to  49  feet,  and  a  geueral  width  of  800  feet. 

Survey  of  bar  at  mouth  of  pass,  in  Lake  Pontchartrain,  shows  it  to  consist  of  mud, 
sand,  and  particles  of  shell,  and  there  are  two  chaunels,  having  7iand  8  feet  of  water 
in  them  at  average  low-water.  The  deepest  of  these  channels  is  the  more  difficult  to 
navigate,  owing  to  its  close  proximity  to  cypress  snags,  &c.  A  chart  of  Pass  Mauchac 
and  bars  at  hea^  and  mouth  of  pass  accompany  this  report. 

Respectfully, 

John  C.  Buchanak, 

AaHstant  Engineer, 
Mig.  Amos  Stickney, 

Corp8  of  Engineers  J  U.  8,  A, 


M23. 

SURVEY  OF  BAYOU  PLAQUEMINE,  LOUISIANA. 

The  survey  was  made  in  connectioii  with  the  survey  of  the  At-chafa- 
laya,  which  commenced  at  a  point  3  miles  below  the  head  of  that  river, 
and  was  connected  with  it  through  Grand  River  or  Bayou.  The  line  of 
levels  that  was  run  down  tlje  Atchafalaya,  and  which  was  connected 
with  the  Mississippi  Biver  Commission's  bench-mark  at  the  mouth  of 
Bed  Biver,  was  continued  up  the  Plaquemine  from  its  junction  with 
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Grand  Bayou  to  its  head  where  another  connection  with  the  bench 
marks  of  the  Commission  furnished  a  test  of  the  accuracy  with  which 
the  levels  had  been  run  on  the  present  survey.  The  length  of  line  over 
which  the  connection  between  the  Commission's  bench-mark  was  made 
was  107  miles  nearly,  and  the  discrepancy  in  connection  was  0'.755. 
Bench-marks  were  established  at  short  intervals,  and  the  elevation  of 
the  water  surface  in  the  bayou  taken  frequently^  Bearings  were  taken 
on  true  azimuth  and  distances  determined  by  stadia  readings.  Bayou 
Plaquemine,  which  extends  from  the  Mississippi  Biver  to  Grand  Eiver 
or  Bayou,  is  11  miles  long,  and  was  formerly  an  overflow  coulee  of  the 
Mississippi  River,  but  after  the  failure  of  an  attempt  to  secure  a  pas- 
sage between  the  two  that  would  serve  the  purposes  of  navigation  dur- 
ing low  as  well  as  high  water  in  the  Mississippi,  the  connection  that 
had  existed  was  closed  entirely  by  a  levee  that  was  completed  in  1867. 
After  the  high  water  of  1874,  this  levee  was  rebuilt  further  down  the 
bayou  and  its  height  increased ;  its  distance  from  the  Mississippi  at  low- 
water  IS  1,400  feet:  about  600  feet  down  the  bayou  from  the  new  levee 
is  the  crossing  of  the  Texas  Pacific  Railroad. 

Above  the  mouth  of  Bayou  Jacob,  which  is  5  miles  from  the  Missis- 
sippi, Bayou  Plaquemine  is  very  much  obstructed  by  cypress  stumps  in 
the  bed  of  the  stream  and  on  its  banks.  The  heavy  timber  that  for- 
merly grew  in  the  stream  was  cut  down  to  low- water  level,  when  the 
attempt  to  open  navigation  into  the  Mississippi  was  made^  and  the 
stumps  still  remain,  although  rotted  to  such  an  extent  that  they  can 
readily  be  removed. 

From  Darden's  Bend  to  Grand  River  the  obstructions  that  exist  are 
due  to  the  refuse  from  sawmills  that  has  been  thrown  in  the  bayou, 
narrowing  the  channel  and  shoaliiig  it.  !N^ear  the  head  of  the  ninth  mile 
Bayou  Gross  T6te  enters  from  the  north,  and  from  this  point  to  Grand 
Eiver  the  Plaquemine  is  wide  and  deep. 

First  mile. — From  the  new  levee  to  the  end  of  the  mile,  deep  water 
(10  to  14  feet)  is  found  in  pools  worn  out  by  the  current  before  the  head 
of  the  ba.vou  was  closed.  These  pools  are  connected  by  shallow  reaches 
that  become  dry  or  nearly  so  at  extreme  low-water. 

Second  mile. — The  w^idth  between  high  banks  in  the  narrowest  places 
is  about  180  feet.  A  bar  formed  by  a  drainage  ditch  is  found  near  the 
middle  of  this  mile,  and  above  this  point  the  channel  is  much  obstructed 
by  the  refuse  from  two  old  saw-mills.    Depth  in  shoalest  place,  3  feet. 

Third  mile. — The  width  between  high  banks  is  about  200  feet.  The 
obstructions,  outside  of  those  formed  by  stumps,  are  the  shoals  at  Dev- 
il's Elbow  and  at  the  mouth  of  a  drainage  ditch  which  enters  from  the 
south,  where  only  about  2  feet  was  found  at  time  of  survey.  In  low- 
water  these  places  are  dry. 

Fourth  mile. — ^The  width  of  water  surface  is  about  120  feet,  and  the 
depth  of  water  varies  from  4  to  9  feet. 

Fifth  mile. — At  the  lower  end  of  this  mile  Bayou  Jacob  joins  the 
Plaquemine.  This  was  formerly  the  main  bayou,  as  is  shown  by  the 
fact  that  it  is  deep  and  free  from  stumps,  &c.,  while  the  Plaquemine,  as 
already  stated,  is  much  obstructed  above  the  junction. 

Sixth  mile. — At  the  upper  end  of  this  mile  is  Darden's  Bend,  where 
the  bayou  widens  out  to  500  to  600  feet  between  the  high  banks.  The 
water  'surface,  at  time  of  survey,  was  360  feet  wide,  and  the  depth  from 
3  to  4  feet.  In  very  low  water  this  section  is  dry  according  to  the  state- 
ment of  Mr.  Darden.  At  other  points  along  this  mile  the  depth  is  about 
20  feet,  and  at  its  lower  end  the  low  water  channel  is  reduced  in  width 
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to  120  feet  by  a  shoal  formed  of  sunken  logs  and  refuse  from  an  old 
saw-mill. 

At  the  upper  end  of  the  seventh  mile  the  channel  is  narrow  and  shoal, 
owing  to  accumulation  of  sunken  saw-logs,  bark,  slats,  sawdust,  &c., 
the  refuse  from  an  old  saw-mill.  From  this  point  to  Indian  Bend,  lower 
end  of  eighth  mile,  the  width  of  the  bayou  is  about  170  feet  and  depth 
from  16  to  24  feet. 

At  Indian  Bend  the  depth  decreases  to  13  feet. 

The  Gross  Tete  enters  at  the  upper  end  of  the  ninth  mile,  and  from 
here  to  Grand  Bayou  the  bayou  is  from  240  to  280  feet  wide,  and  the 
depth  about  32  feet,  with  the  exception  of  one  place  near  the  upper  end 
of  the  tenth  mile,  where  there  is  a  shoal  place  55  feet  wi  Je  with  only  12 
feet  of  water  on  it.    This  is  supposed  to  be  an  old  wreck. 

The  plantation  at  Indian  Bend  is  the  last  one  on  the  bayou  under  cul- 
tivation. Formerly  this  whole  section  was  taken  up  with  sugar  planta- 
tions, but  with  the  removal  of  the  raft  in  the  Atchafalaya,  the  high  water 
surface  was  raised,  and  now  when  the  Mississippi  River  is  high  this 
country  is  overflowed.  At  first,  as  the  removal  of  the  raft  progressed, 
the  levees  were  raised,  to  guard  against  the  increased  height  of  water, 
but  this  course  eventually  became  too  expensive,  as  the  volume  of  water 
passing  from  the  Mississippi  into  the  Atchafalaya  increased  so  rapidly, 
until  finally  the  occupancy  of  the  land  was  given  up  entirely,  and  now 
during  floods  the  old  levees  are  frequently  several  feet  under  water. 

In  the  table  of  levels  appended,  the  datum  plane  is  the  same  as  that 
used  at  the  commencement  of  the  Atchafalaya  survey,  and  to  reduce  the 
same  to  the  plane  of  the  Mississippi  River  Commission's  levels  a  con- 
stant (6.256)  feet  should  be  supplied  to  all  the  elevations  in  the  table. 

The  chart  which  accompanies  this  report  gives  the  actual  depths  of 
water  foun4  at  the  time  of  survey  and  the  location  of  bench-marks,  &c. 

Table  of  levels. 


Date. 


December  U 305 

14 306 

U 307 

U I  308 

U 309 

14 310 

14 311 

15 312 

15 313 

15 !  314 

15 1  315 

15 316 

16 317 

16 318 

tt7 310 

17 820 

17 321 

17 322 

17 1  323 

17 1  324 

17 326 

17 1  326 

17 '. 1  327 

17 1  328 

17 329 


2^ 
^1 

«J 

8.645 

&94d 

&260 

8.856 

9.108 

7.991 

8.224 

11.190 

14. 112 

11.879 

13.  748 

13.465 

13.809 

17.276 

17.871 

17.033 

17.  612 

19.156 

22.496 

22.531 

23.807 

20.293 

121.968 

27.370 

25. 710 


h 


0.850 
0.865 
0.879 


0.925 

'o.'sis 


0.870 
0.871 


0.862 


Description   of   bench- 
marks. 


A  nail  in  cottonwood  tree. 

A  nail  in  oak  tree. 

A  nail  in  cottouwood  tree. 

A  nail  in  pecan  tree. 

A  nail  in  nackberrj  ti'ee. 

A  nail  in  cotton  wood  tree. 

A  nail  in  locust  tree. 


A  Jiail  in  cotton  wood  tree. 

^  Do. 
A  nail  in  pecan  tree. 
A  nail  in  fire-oak  tree. 
0. 806     A  nail  in  china  tree. 
A  nail  in  locust  tree. 
A  nail  in  pecan  tree. 
A  nail  in  locust  tree. 
A  nail  in  sweet-gum  tree. 
A  nail  in  sycamore  tree. 
A  nail  in  locust  tree. 
A  nail  in  cottonwood  tree. 
Do. 


A  nail  in  oak  tree. 
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M24. 
EXAMINATION  OF  BAYOU  FUSILIER,  LOUISIANA. 

United  States  Engineer  Office, 

Neic  Orleans^  La.y  May  18,  1882. 
E^ER AL :  I  have  the  honor  to  submit  the  folIowin|2f  report  of  Assist- 
ISngineer  II.  C  Collins,  on  the  examination  of  Bayou  Fusilier, 
Lisiaua.    The  views  of  Mr.  Collins  are  concurred  in.    A  tracing  of 
chart  is  transmitted  herewith.        • 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineer's. 
^rig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  iS.  A. 


BEPORT  OF  MR.  II.   C.   COLLINS,  ASSISTANT  ENGINRBR. 

New  Orleans,  La.,  May  15,  1882. 
tiR:  The  examination  of  Bayon  Fusilier  was  made  Jone  10,  1881,  and  a  report  vras 
3e  soon  after,  when  the  chart  was  finished,  but  by  some  means  the  report  has  been 
t. 

rhe  mrhole  length  of  the  bayou,  from  its  head  in  Bayon  Barbeaux  to  the  Teche,  is 
i  4  mileM.  The  bayou  is  a  small  stream  with  a  width  of  but  45  feet  at  the  top  of 
I  nearly  vertical  banks  which  bound  the  stream  at  low- water.  This  low- water 
mnel  runs  by  a  very  crooked  route  through  a  very  direct  hi^h- water  channel  abont 
)  feet  between  its  banks.  Many  cypress  trees  are  growing  in  the  channel,  and  its 
iid6  are  so  sharp  that  a  boat  wider  than  15  feet  or  longer  than  40  feet  could  not  pass 
len  the  water  was  within  its  banks.  The  water  of  Bayon  Barbeaux  runs  down  the 
mnillion  River  at  any  time  when  the  water  in  that  channel  is  lower  than  it  is  in  the 
iche,  and  the  Fusilier  is  but  part  of  the  Vermillion,  with  which  it  forms  an  outlet  of 
e  Mississippi,  by  way  of  the  Atchafalaya,  Conrtablean,  and  Teche,  and  is  now  the 
wt  wesliirn  outlet  of  the  valley.  By  making  a  dam  at  the  head  of  the  Vermillion  to 
m  all  the  water  of  the  Barbeanx  to  the  Teche,  water  enough  will  be  thrown  into 
16  Teche  for  supply  of  locks  at  low- water.  The  dam  should  be  made  only  as  high  as 
16  low-waterbanKS,  so  that  in  the  great  overflows  of  the  valley  the  Vermillion  wiU  yet 
1  as  an  ontlet  for  some  of  the  water  coming  into  the  Upper  Teche. 
The  bottom  land  forming  the  high- water  channel  is  covered  with  a  very  thick 
cowth  of  large  trees. 

The  VermiUion,  so  far  as  it  is  a  navigable  stream,  is  but  a  tide  bayou,  and  does  not 
I  the  least  depend  on  any  fresh  water  for  its  navigation,  so  no  harm  could  be  done  to 

by  using  all  the  low-water  discharge  to  improve  the  navigation  of  the  Teche. 
or  any  other  purpose  the  Fusilier  is  useless  to  navigation,  and  its  channel  needs  no 
learing  out  to  make  it  available  as  a  feeder  to  the  Teche. 
Yours,  respectfully, 

H.  C.  Collins, 

As8i9tant  Engineer.    ' 

Maj.  Amos  Stickney, 

Corpa  ofEngineerSj  U.  8,  A. 
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IMPROVEMENT  OF  SABINE    PASS  AND  BLUE    BUCK  BAR,   AND  OF  THE 
SABINE  AND  NECHES  RIVERS,  TEXAS. 


REPORT  OF  CAPTAIN  WILLIAM  ff.  HEUER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30, 1882,  WITH  OTHER 
DOCUfdENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Sabine  Pass  aDd  Bine  Buck  Bar,  Texas.  I  3.  Neches  River,  Texas. 

2.  Sabine  River,  Texas.  [ 

EXAMINATIONS  AND  SURVEYS. 

4.  Sabine  Pass,  Texas,  throngh  Sabine  Lake  and  River  to  Orange  and  Sabine  Lake, 
and  the  Neohes  to  Beanuiont,  to  ascertain  the  practicability  and  cost  of  a  deep-water 
channel  from  Sabine  Pass  to  Orange  and  Beaumont. 


United  States  Engineer  Office, 

]Sew  Orleans^  La.^  August  14, 1882. 
General  :  I  have  the  honor  to  forward  herewith  my  annaal  reports 
of  the  river  and  harbor  improvements  under  my  charge  for  the  fiscal 
year  ending  June  30, 1882. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heueb, 
Captain  of  Engineers. 
Brig.  Gen.  H.  G.  WBiaHT, 

Chief  of  Engineers^  U.  8,  A. 


N  I. 

IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

The  bar  at  Sabine  Pass  was  first  surveyed  in  1853,  and  a  depth  of  6 
to  7  feet  of  water  was  found.  It  was  resurveyed  in  1873  and  a  project 
was  made  for  dredging  a  channel  across  the  bar  to  be  of  sufficient  width 
for  navigable  purposes  and  from  12  to  15  feet  in  depth.  This  was  com- 
pleted in  1878,  but  the  cut  partially  refilled  and  dredging  was  resumed 
in  1880^  but  was  found  expensive,  and. the  dredged  channel  could  not  be 
maintained.  In  1881  a  resurvey  was  made,  showing  %he  former  chan- 
nels nearly  obliterated,  and  a  new  project  was  made  for  obtaining  a 
channel  over  the  bar  by  means  of  jetties  estimated  to  cost  $3,177,606.50. 
This  project  was  referred  to  a  Board  of  Engineers,  and  their  report  was 
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sent  to  Congress  through  the  proper  channels  and  was  printed  as  Ex- 
ecutive Document  No.  147,  on  March  29,  1882. 

The  dredge-boat  Essayons,  which  had  done  most  of  the  dredging  at 
this  work,  was  about  used  up  and  no  longer  suitable  for  work  here  or 
elsewhere,  and  was  therefore  recently  advertised  and  sold  at  public 
auction. 

With  the  funds  left  over  from  former  appropriations  and  those  made 
by  act  of  Congress  of  August  2, 1882,  there  is  now  available  $301,296.12 
for  commencing  work  on  the  new  project.  It  is  thought  that  this  will 
be  nearly  or  perhaps  quite  sufficient  to  place  in  position  the  foundation 
course  of  the  first  or  west  jetty,  which  is  18,120  feet  in  length,  or  nearly 
3J  miles.     It  is  recommended  to  do  the  work  b^^  contract. 

The  following  are  the  appropriations  and  allotments  thus  far  made 
on  Sabine  Pass : 

1852,  survey $5,000 

1872,  aUotmeut  for  survey 2,000 

1875 20,000 

1876 38,000 

1878 : 30,000 

1879 25,000 

1880 '. 50,000 

1881 150,000 

1882,  August  2 : 150,000 

Total 470,000 

Money  statement. 

July  1, 1881,  amount  available |159,976  12 

July  1, 1882,  amonut  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1881 8,680  OG 

July  1,  1882,  amount  available 151,296  06 

Amount  aiipropriated  by  act  passed  August  2,  188  i 150, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 301, 296  06 

Amount  (estimated)  requ ired  for  completion  of  existing  project 2, 876, 310  14 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1884 500,000  00 


COMMERCIAL  STATISTIC8. 

In  1872  it  was  reported  that  the  value  of  domestic  exports  from  Sabine  Pass  wan 
^1,505.731. 

In  tlie  year  ending  June  30,  1681,  the  total  tonnage  passing  over  the  bar  was  re- 
ported at  4,659  tons,  and  the  value  of  exports  and  imports  was  estimated  at  1^,510. 

A  railroad  is  now  nearly  completed  to  Sabine  Pass  and  trains  are  expected  to  run 
there  within  60  days.  Several  other  railways  are  projected  to  terminate  at  Sabine 
Pass. 

The  work  is  in  the  collection  district  of  Galveston,  Texas,  about  60  miles  distant, 
and  the  nearest  light-house  is  at  Sabine  Piiss.  It  is  estimated  that  ^500,000  can  profit- 
ably be  expended  in  continuing  the  work  of  building  jetties  during  the  fiscal  yoar 
ending  June  30,  1884. 


N  2. 
IMPROVEMENT  OF  SABIME  RIVER,  TEXAS. 

This  work  was  in  charge  of  Capt.  C.  E.  L.  B.  Davis,  United  States. 
Engineers,  until  October  23,  1881,  when  it  was  transferred  to  me. 
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The  original  depth  of  water  at  the  mouth  of  this  river  on  its  bar  was 
9J  feet. 

The  project  for  improveiiient  made  in  1871  and  modiiied  in  1873  was 
to  deepen  the  water  at  the  mouth  of  the  river  to  admit  vessels  drawing 
5  feet  of  water  and  to  accommodate  the  commerce  of  the  region  through 
which  the  river  runs. 

In  1878  Congress  made  an  appropriation  of  $10,000  for  improving 
the  river,  and  in  1879,  $6,000  more  was  appropriated  for  the  same  pur- 
pose ;  in  1880  another  amount  of  $5,000  was  appropriated,  and  in  1881, 
$7,000  was  added  to  continue  the  improvement. 

Up  to  June  30,  1881,  with  the  funds  available  a  channel  was  dredged 
over  and  through  the  bar  at  the  mouth  of  the  river,  having  a  least 
depth  of  6  feet  of  water  in  it  and  varying  from  70  to  100  feet  in  width, 
and  contracts  were  made  for  cutting  away  trees  on  the  banks  of  the 
Xarrows,  removing  snags,  and  making  cut-offs  in  the  Narrows. 

PROGRESS  MADE  DURING  YEAR  ENDING  JUNE  30,  1882. 

Mr.  Hyatt's  contract  was  completed  in  November,  1881,  for  which  he 
received  $5,950.  He  made  a  cut-off  from  the  main  river  into  the  Nar- 
rows 316  feet  in  length,  varying  from  60  to  75  feet  in  width,  and  having 
a  depth  of  5  feet  of  water  in  it;  the  bottom  was  of  quicksand.  About  165 
cubic  yards  of  earth  were  removed  from  the  upper  side  of  this  channel 
to  aid  descending  boats  in  turning  into  the  cut. 

At  Dead  Bend,  in  the  Narrows,  a  short  cut-off  was  made  about  70 
feet  in  width  and  having  a  depth  of  7  feet  of  water  at  ordinary  low- 
tide,  and  all  sunken  logs  and  snags  were  cut  off  or  removed  in  the 
upper  4J  miles  of  the  Narrows.  The  improvements  thus  far  made 
enable  vessels  drawing  not  over  5  feet  of  water  to  reach  the  head  of 
the  Narrows,  about  30  miles  above  the  town  of  Orange,  at  such  times 
as  there  is  this  depth  of  water  in  the  river.  This  leaves  about  60  miles 
of  river  above  the  head  of  the  Narrows  yet  to  be  improved,  which  may 
enable  small  steamboats  to  get  up  to  Belgrade  with  a  little  less  danger 
than  at  present  during  such  times  as  there  is  any  navigable  water  in 
the  river. 

Major  Mansfield  estimated  this  60  miles  of  river  improvement  to  cost 
about  $5,000.  From  the  best  information  I  could  get,  while  i^ecently  in 
this  vicinity,  I  was  infoFmed  that  whenever  boats  (meaning  steamboats) 
could  get  through  the  Narrows,  they  could  get  up  to  Belgrade,  but 
that  at  present  there  was  not  water  enough  in  the  river  to  float  a  skiff 
from  Belgrade  to  Orange.  At  Belgrade  the  river  is  reported  to  be  150 
feet  wide,  and  the  place  is  said  to  contain  one  family,  who  keep  a  small 
store.  There  are  a  few  settlements  on  the  river  above  Belgrade,  but 
the  largest  of  them  has  a  x)opulation  (it  is  reported)  of  over  thirty  per- 
sons. During  high-water  (flood  in  the  river)  steamboats  make  a  few 
trips  to  East  Hamilton,'  where  the  water  sometimes  rises  to  a  height  of 
25  feet,  and  bring  down  such  cotton  as  can  be  had.  In  1878, 1,800  bales 
were  thus  transported  by  river,  but  most  of  it  goes  overland  to  Shreve- 
port,  La.  The  principal  intereston  the  river  is  that  of  log  cutting,  and  the 
logs  are  floated  or  rafted  to  Orange,  Tex.,  where  there  are  some  fine 
saw-mills.  The  log-men  desire  that  a  dam  be  built  across  the  head  of 
Old  River,  at  junction  of  Old  River  with  the  Narrows,  as  they  claim 
that  many  of  their  logs  are  lost  by  floating  into  Old  River,  where  a  raft 
is  formed  and  is  impassable,  instead  of  into  the  Narrows.  It  is  very 
questionable  if  government  is  justified  in  damming  a  river  for  the 
sake  of  saving  a  few  hundred  logs,  x)articularly  when  the  construction 
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of  such  a  dam  must  throw  an  immense  volume  of  water  through  the 
Karrows  during  floods,  and  probably  cause  banks  to  cave  and  trees  to 
fall,  thus  causing  new  obstructions  to  such  channel  as  can  be  navigated 
for  possibly  one-half  of  the  year.  Some  idea  of  the  uncertainty  and 
cost  of  improving  this  river  may  be  had  from  the  fact  that  in  1856  the 
State  of  Texas  appropriated  over  $50,000,  and  in  1874  a  large  amount 
of  State  laud,  for  the  improvement  of  the  river.  Snags  were  cut  out  and 
removed,  and  timber  near  the  banks  wa«  deadened,  but  no  useful 
results  remain. 

In  July,  1881,  a  contract  was  made  with  General  J,  E.  Slaughter, 
to  dredge  the  bar  at  the  mouth  of  the  river  with  a  view  to  make  the 
channel  there  as  wide  and  deep  as  the  funds  available — about  $12,000 — 
would  permit.  The  contract  was  for  37  cents  per  cubic  yard.  The 
completed  cut  will  not  be  over  6  feet  in  depth  and  as  wide  as  can  be 
made  for  this  money.  Work  on  this  contract  has  not  yet  commenced, 
but  the  contractor  was  directed  to  begin  his  work  not  later  tha^h  Sep- 
tember 1,  1882. 

PROBABLE  OPERATIONS    FOR  THE  YEAR    ENDING  JUNE  30,  1883. 

To  dredge  at  the  mouth  of  the  river  as  far  as  funds  will  permit,  and 
in  case  it  becomes  necessary  to  remove  any  falling  trees  in  the  Narrows, 
to  do  so;  and  when  the  channel  at  mouth  of  river  is  completed  to  mark 
it  with  stakes  or  piles  so  that  vessels  may  know  where  the  channel  is. 

The  following  are  the  amounts  thus  far  appropriated  for  this  river: 

187« $10,000 

1879,  March  3 6,000 

1880,  June  14 5,000 

1881,  March  3 7,000 

l^Uy  Augusts 4,000 

32,000 

ORIQIKAL  ESTIMATES. 

IVork  at  mouth  (report  of  1871) $38,000 

Removing  snags,  &c.  (report  of  1873).... 18,000 

Work  on  the  Narrows  (report  of  1880) 17,500 

This  work  is  not  susceptible  of  permanent,  improvement,  and  with 
the  funds  now  available  it  is  thought  that  the  river  can  be  improved 
sufficiently  to  accommodate  all  vessels  using  it  for  several  years  to 
come^  hence  no  appropriation  is  recommended  for  the  year  ending  June 
^0, 1884. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light-house 
is  at  Sabine  Pass. 

Three  or  four  steamboats  run  on  the  river  when  l^ere  is  business  or  water  for  them, 
and  several  small  sailing  vessels  run  below  Orange,  aggregating  perhaps  1,500  tons.  The 
mills  at  Orange  can  cut  all  the  logs  they  get,  and  more;  in  1881  it  is  reported  that 
30,000,000  feet  B.M.  was  shipped.  Since  then,  perhaps  the  largest  portion  now  leaves 
there  by  rail,  as  the  railway  is  completed  from  Texas  to  New  Orleans. 

Money  statement. 

July  1,  1881,  amount  available |17,935  84 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 6,130  75 

July  1,  1882,  amount  available 11,805  09 

Amount  appropriated  by  act  passed  August  2,  1882 4,  OOO  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 15, 805  09 

Digitized  by  VjOOQ IC 


APPENDIX  N.  1425 


IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

This  river  was  surveyed  in  1872-73,  and  resurveyed  from  Bevilport 
to  its  mouth  in  1880. 

When  work  was  commenced  on  the  river,  the  bar  at  the  mouth  had 
but  2i  feet  water  on  it;  a  channel  was  dredged  through  the  bar,  hav- 
ing 5  feet  of  water  in  it,  and  varying  in  width  from  30  to  60  feet;  the 
narrow  cut  (30  feet  width)  was  short,  only  about  1,200  feet  in  length. 
In  the  fisc^al  year  ending  June  30, 1882,  the  river  was  improved  between 
Yellow  Bluff  and  Bevilport  by  cutting  away  certain  overhanging  trees 
from  the  banks,  cutting  out  sunken  snags  and  logs,  &c.  This  work 
was  done  by  contract  awarded  to  fTeyland  &  Henderson,  at  a  cost  of 
$7,465^50.  The  river  is  now,  therefore,  navigable  during  high-water 
stages,  say  three  months  in  the  year,  to  Bevilport,  and  at  low- water 
btage  to  Weiss  Bluff,  where  one  small  steamboat  runs  with  some  pre- 
tensions to  regularity. 

With  the  appropriation  made  August  2, 1882,  $5,000^  it  is  possible  that 
a  contract  may  be  made  for  widening  the  narrow  portion  of  the  channel 
on  the  bar  at  the  mouth  of  the  river,  and  for  driving  a  line  of  stake 
piles  along  one  edge  of  the  channel. 

The  following  are  the  appropriations  thus  far  made  for  improving 
this  river: 

June  3,  1878 $8,000 

March  3,  1879 5,000 

June  14,  1880 5,000 

March  3.  1881 3,000 

August  2,  1882 5,000 

Total 26,000 

The  work  is  located  iu  the  collection  district  of  Qalveston.  The  nearest  light-house 
is  at  Sabine  Pass. 

Money  statement, 

July  1,  1881,  amount  available $8,007  56 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 7,726  12 

July  1,  1882,  amount  available 281  44 

Amount  appropriated  by  act  passed  August  2,  1882 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 5, 281  44 

COMMBRCIAL  STATISTICS. 

It  has  beeu  estimated  that  10,000  bales  cotton  could  be  raised  on  this  river ;  the 
amount  actually  raised  and  shipped  is  not  known.  The  principal  basiness  is  floating 
logs  to  Beaumont;  about  2,000,000  feet  per  month  are  now  floated.  The  Sabine  Pass 
and  East  Texas  Railroad  now  runs  close  to  the  Neches  River,  and  is  nearly  completed 
t^  a  point  above  the  head  of  navigation  on  this  river;  so  that  when  there  is  no  water 
in  the  river  for  steamboats  to  run,  cotton  producers  can  ship  their  product  by  rail. 

Small  appropriations  may  be  occasionally  necessary  to  do  some  dredging  to  the  bar 
at  the  mouth  of  the  river. 

90  E 
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N  4. 

EXAMINATION  OF  SABINE  PASS,  TEXAS,  THROUGH  SABINE  LAKE  AND 
RIVER  TO  ORANGE,  AND  SABINE  LAKE  AND  THE  NECHES  RIVER  TO 
BEAUMONT,  TO  ASCERTAIN  THE  COST  AND  PRACTICABILITY  OF  A 
DEEP  WATER  CHANNEL  FROM  SABINE  PASS  TO  ORANGE  AND  BEAU- 
MONT. 

Office  United  States  Engineers, 

New  Orleans^  La,^  January  11,  1882. 

General:  The  river  and  harbor  act  of  March  3, 1881,  provides  for 
an  examination  or  snrvey  of  ^^  Sabine  Pass,  Texa8,  through  Sabine  Lake 
and  River  to  Orange,  and  Sabine  Lake  and  the  Neches  Eiver  to  Bean- 
inont,  to  ascertain  the  cost  and  practicability  of  a  deep-water  channel 
from  Sabine  Pass  to  Orange  and  Beaumont.'^ 

From  a  personal  examination  of  a  considerable  portion  of  the  waters 
herein  referred  to,  viz,  Sabine  Pass  through  the  Lake  and  N"eche«  River 
to  Beaumont,  from  the  study  of  the  survey  charts  of  Sabine  River,  and 
from  information  from  persons  navigating  Sabine  Lake  (which  lake,  I 
believe,  has  never  been  surveyed),  I  am  enabled  to  submit  the  following 
report: 

The  Sabine  Pass  is  a  body  of  water  about  1,800  feet  wide  in  its  nar- 
rowest part,  about  6  miles  in  length,  and  having  a  depth  of  water  through 
it  varying  from  6  to  40  feet.  It  forms  a  part  of  the  boundary  between 
the  States  of  Louisiana  and  Texas,  and  connects  the  waters  of  the  Gulf 
of  Mexico  with  those  of  Sabine  Lake.  In  approaching  Sabine  Pass  from 
the  Gulf  we  find  a  soft  mud  bar,  whose  distance  across,  measured  from 
18  feet  depth  outside  to  the  same  depth  inside,  is  a  little  over  4  miles, 
and  whose  crest,  which  is  about  2  miles  across,  has  a  very  nearly  uni- 
form depth  of  6  feet  of  water  upon  it. 

Once  over  the  bar,  the  channel  l>egin8  to  deepen,  and  maintains  a 
good  navigable  depth  of  about  18  feet  (except  over  one  small  reef  of 
shell,  about  200  feet  across  it,  over  which  there  is  about  12  feet  of  depth) 
until  the  head  of  Sabine  Pass  is  reached.  Directly  opposite  the  small 
town  of  Sabine  Pass  the  channel  is  over  30  feet  in  depth.  Above  the 
town  the  pass  begins  to  widen  and  shoal  somewhat  until  an  obstruction 
called  Blue  Buck  Bar  is  reached,  which  is  between  4  and  5  miles  above 
the  town.  This  bar  is  of  mud  and  shells;  has  a  channel  through  it  5^ 
feet  in  depth,  and  about  2,000  feet  in  width,  and  of  which  the  length  is 
about  If  miles.  When  this  bar  is  crossed  we  are  in  what  is  known  as 
Sabine  Lake,  which  has  a  depth  of  water  in  it  varying  from  OJ  to  8  feet. 
The  lake  is  about  15  miles  in  length  and  about  8  miles  in  width.  The 
deepest  water,  about  8  feet,  is  found  near  the  eastern  shore.  Small  ves- 
sels navigating  the  lake,  however,  generally  go  for  Blue  Buck  Bar,  to- 
ward the  head  of  the  lake,  directly  toward  the  mouth  of  the  Sabine  or 
Neches  rivers.  On  either  of  these  lines  the  depth  of  water  is  nearly 
uni  form ,  and  varies  from  6  J  to  7^  feet.  The  Nech  es  River  has  two  mouths 
and  the  Sabine  River  three.  These  rivers  are  only  about  3  miles  apart^ 
and  at  the  mouth  of  each  of  them  is  found  a  bar  composed  of  fine  sand 
and  mud,  sediment  brought  down  by  the  rivers,  and  having  a  channel 
t  hrough  them  about  a  mile  in  length.  The  Sabine  River  Bar  has  a  chan- 
nel through  it  6  feet  in  depth,  and  from  70  to  100  feet  in  width.  From 
this  bar  to  the  town  of  Orange,  about  12  miles  distant,  the  least  depth 
of  water  in  the  river  is  18  feet. 

TIh»  Neches  Bnr  h^^shad  a  channel  dredged' through  it  5  feet  in  depth, 
whose  least  width  was  30  leet,  and  of  which  the  average  width  was  CO 
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feet.  Prom  the  bar  to  the  town  of  Beaumont,  about  28  miles  distant, 
the  least  depth  of  water  in  the  river  is  16  feet. 

Two  small  steamboats  run  on  the  Keches  River  between  Sabine  Pass 
and  Beaumont,  one  of  which  is  supposed  to  make  weekly  trips ;  the 
other  makes  an  occasional  trip. 

The  Sabine  River  is  used  by  small  sailing  vessels,  drawing  5  to  6  feet 
of  water,  and  engaged  in  the  lumber  business. 

Beaumont  and  Orange  are  two  small  but  flourishing  towns,  engaged 
principally  in  the  lumber  business ;  and  the  railrojid  running  from  New 
Orleans  to  Texas  passes  through  both  places. 

We  come  now  to  the  practicability  of  getting  a  "  deep-water  channel " 
from  Sabine  Pass  to  Beaumont  and  Orange. 

At  present  there  is  a  channel  5  feet  deep  between  these  places. 

To  cet  a  6-foot  channel,  we  should  have  to  cut  through  Blue  Buck  Bar, 
Sabine  River  Bar,  and  Neches  River  Bar,  an  aggregate  length  of  about 
4^  mileH  ;  estimating  the  channel  at  100  feet  in  width,  would  reqnire  the 
remov^al  of  about  70,000  cubic  yanis  of  material,  which,  at  :50  cents  per 

yard,  would  cost ^21,000 

A  channel  7  feet  deep  would  cost,  approximately 42, 000 

A  channel  8  feet  deep  would  have  to  be  cut  into  the  lake,  and  across  its 
entire  length,  1  foot  depth;  therefore  an  8- foot  channel  would  require 

about  499,046  cubic  yards  dradging,  at  30  cents,  or 149, 713 

A  lO-foot  channel  would  cost— 1,259,348  cubic  yards,  at  30  cents ;^7,  .S04 

A  16-foot  channel  would  cost,  approximately— 4,500,000  cubic  yards,  at  30 

cents 1,350,00 

For  every  foot  in  depth  beyond  7  feet,  a  channel  must  be  cut  at  lea^t  1^  miles  in 
length. 

It  seems  useless  to  carry  the  calculation  and  estimate  further.  The 
present  depth  of  5  feet  of  water  is  more  than  suflficient  for  all  the  re- 
quirements of  commerce  of  this  locality  for  many  years  to  come.  There 
is  no  interest  worth  mentiouiug  at  either  Beaumont  or  Orange  other 
than  that  of  the  lumber  trade,  and  the  mills  at  both  places  cannot  be 
kept  busy  all  the  year  round  on  account  of  the  diflSculty  of  getting 
logs ;  and  this  difficulty  is  not  due  to  any  liu^k  of  water  &e{ou?  Beaumont 
or  Orange.  Until  the  bar  at  the  outer  end  of  Sabine  Pass  is  improved, 
which  will  require  at  least  two,  and  possibly  four  years  of  work,  and  will 
probably  cost  at  least  $2,000,000,  it  seems  useless  to  try  to  get  a  deeper 
channel  to  Beaumont  or  Orange.  Any  vessel  which  can  now  get  into 
Sabine  Lake  can  get  to  Beaumont  or  Orange. 

Bespectfully  submitted. 

W.  H.  Heueb, 
Captain  of  Engineers. 

The  Chief  of  Engineebs,  U.  8.  A. 


subvey  of  entbance  to  sabine  pass,  texas. 

Office  of  the  Chief  of  Engineebs, 

United  States  Abmv, 
Washington^  D.  0.,  March  27, 1882. 
Sib:  I  have  the  honor  to  submit  herewith  a  copy  of  a  report  to  this 
office  from  Capt.  W.  H.  Heuer,  Corps  of  Engineers,  of  the  results  of  a 
Hurvey  of  the  entrance  to  Sabine  Pass,  Texas,  made  with  the  view  of  a 
reconsideration  of  the  plan  of  improvement,  together  with  a  copy  of  a 
rei)ort  from  the  Board  of  Engineers  for  Fortifications  and  for  Kiver  and 
Harbor  Improvements,  to  which  Captain  Beuer's  report  was  referred  for 
i'xamination. 
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For  the  purpose  of  securing  deeper  water  over  the  bar  at  this  place 
it  was  determined  in  1877  to  confine  the  improvement  to  dredging  a 
channel  of  a  width  only  sufficient  for  the  needs  of  commerce  and  12  feet 
deep.  This,  however,  has  proved  very  expensive,  owing  to  the  locality 
being  exposed  and  distant  Irom  supplies,  and  insufficient  because  the 
material  forming  the  bottom  of  the  channel  is  such  as  to  require  con- 
stant dredging  to  prevent  filling  up,  and  has  led  to  the  consideration  of 
measures  &r  th«  preservation  of  a  channel,  among  others  by  jetties, 
with  the  view  of  contracting  the  width  of  the  entrance  so  as  to  induce 
scour.  In  the  reports  herewitii  submitted  the  subject  is  treated  so  fiilly 
that  I  beg  leave  to  suggest  they  be  transmitted  to  the  House  of  Bepre- 
sentatives  for  the  information  of  the  Committee  on  Commerce. 
Verj^  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Ungineersy 
N  Brig,  and  Bvt.  Maj.  Oen. 

Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 


report  of  capt.  w.  h.  heuer,  corps  of  engineers. 

Office  United  States  Enginbsers, 

New  Orleans^  La.^  January  28,  1882. 
General  :  I  have  the  honor  to  forward  in  a  separate  package  by 
mail  this  day  a  report,  project,  and  estimate  on  Sabine  Pass,  Texas. 
The  maps  wiD  be  forwarded  by  express  on  the  30th  January,  1»82. 

As  the  estimated  cost  of  the  work  exceeds  $3,000,000, 1  have  to  re- 
quest that  the  report  be  referred  to  a  Board  of  Engineers  for  consider- 
ation, report,  and  advice. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 
Captain  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 


REPORT. 

United  States  Engineer  Office, 

Keto  Orleans,  La,.  January  28,  1882. 

What  is  known  as  Sabine  Pass  is  a  body  of  water  alittle  more  than  7 
miles  in  length,  varying  in  width  from  one-third  to  IJ  miles,  and,  with  the 
exception  of  about  900  feet  in  length  in  the  aggregate,  has  a  channel 
through  it  carrying  a  least  depth  of  18  feet  of  water,  whose  average 
width  is  about  500  feet.  This  channel  in  places  has  depths  as  great  as  39 
feet.  The  900  feet  exceptional  length  above  referred  to  contains  depths 
varying  from  12  to  17  feet,  lies  on  a  shell  reef  which  can  be  easily  and 
economically  dredged  through. 

The  pass  forms  a  portion  of  the  boundary  between  the  States  of 
Louisiana  and  Texas,  and  connects  the  waters  of  the  Gulf  of  Mexico 
with  those  of  Sabine  Lake,  into  which  the  Neches  and  Sabine  rivers, 
each  having  numerous  small  tributaries,  tiow. 

As  we  approach  the  southern  or  (xulf  end  of  the  pass,  we  find  the 
banks  much  farther  apart  than  they  are  higher  up,  thus  forming  a  fun- 
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uel  or  bell-sbaped  moutb,  beyond  which  there  is  a  large  soft  mud  bar 
having  a  tolerably  uniform  depth  of  a  little  less  than  7  feet  of  water  on 
its  crest,  and  of  which  the  shortest  distance  Jicross  measured  between 
the  18-foot  curves  is  18,470  feet,  or  about  3J  miles.  The  inner  slope  of 
the  bar  from  the  7  to  the  18  foot  curves  of  depth  is  8,000  feet,  or  about 
1  on  727  feet ;  the  outer  slope  is  also  aboiit  1  on  727  feet. 

On  both  sides  of  the  pass,  and  extending  for  muiy  miles,  the  country 
is  nearly  flat,  the  average  elevation  of  its  surface  being  less  than  2  feet 
above  the  level  of  mean  low-water.  In  1873  Major  Howell,  in  running 
a  line  from  Galveston  to  Sabine  Pass  tor  a  canal,  reports  the  highest 
land  met  with  at  about  5  feet  high,  one-half  a  mile  in  width,  and  situ- 
ated about  4  miles  to  the  westward  of  Sabine  Pass. 

The  shore  line,  along  the  coast,  extending  from  10  miles  to  the  west- 
ward and  nearly  200  miles  to  the  eastward  of  Sabine  Pass,  is  a  marshy 
alluvion,  and  forms  very  nearly  an  arc  of  a  circle  whose  center  is  situ- 
ated in  the  Gulf  of  Mexico,  distant  about  150  geographical  miles.  The 
18-foot  curvre  of  depth  runs  nearly  parallel  to  and  is  about  3  miles  dis- 
tant from  the  shore  line,  while  the  10-fathom  curve  is  nearly  40  miles 
out  in  the  Gulf. 

In  1873  a  survey  was  made  of  Sabine  Pass  Bar  under  the  direction 
of  Major  Howell,  by  Lieut.  H.  M.  Adams,  who  reported  6J  feet  of  water 
on  it.  In  1877  and  1878  another  survey  was  made  of  the  bar  and  ex- 
tending through  the  pass,  under  Major  Howell's  direction;  and  the  sur- 
vey just  completed  under  my  direction  shows  that  since  1873  no  material 
changes  have  occurred,  except  that  where  narrow  channels  were  dredged 
through  the  bar,  particularly  on  the  crest  and  outor  slope,  they  failed 
to  maintain  themselves. 

A  condensed  history  of  the  work  for  the  improvement  of  Sabine  Pass 
and  its  bar  is  about  as  follows:  In  1853  Lieut.  Henry  L.  Smith  made  an 
examinatiou  and  partial  survey,  and  estimated  for  a  dredged  channel 
cut  to  9  feet  depth  at  a  cost  of  $7,000,  and  finally  says  that  <*  nothing 
seems  necessary  to  be  done  to  improve  the  bar  at  the  entrance  of  this 
harbor."    See  page  926,  Chief  Engineer's  Heport,  volume  1,  1875. 

In  1873,  Lieutenant  Adam»«,  in  his  report,  says : 

No  iinpruveiDuut  HeeiUH  to  be  required  on  the  Sabiuo  (Posm)  Bar.  The  vessels  uow 
in  the'Sabine  trarle  have  no  trouble  in  crossing  the  bar  at  ordinary  low  water. 

In  1876  Major  Howell  reported  a  plan  and  estimate  for  dredging  a 
channel  across  the  bar  (page  946,  volume  1,  1875,  Chief  of  Engineer's 
Report ;  also  page  902,  report  for  1879). 

Congress  appropriated  $20,000  for  this  work.  The  work  was  let  by 
(5ontract.  The  contractors  took  out  about  33,000  cubic  yards  of  soft 
material  by  dredging,  and  then  threw  up  their  contract.  In  1870  Con- 
gress appropriated  838,000  additional  for  the  work,  proposals  were  in- 
vited, but  as  the  lowest  bid  would  not  complete  a  channel  12  feet  deep 
over  the  bar  all  bids  were  rejected.  The  United  States  dredge-boat 
Essayons  went  there  and  about  half  completed  a  channel  12  to  1.")  feet 
deep,  when  her  boilers  failed.  In  January,  1878,  the  dredge-boat  McAl- 
lister, with  all  on  board,  was  lost  in  attempting  to  go  to  Sabine  Pifss 
from  the  Mississippi  River.  In  1878  the  Essayons  resumed  work  and 
obtained  a  channel  12  feet  deep,  75  feet  in  its  least  width,  aud  about 
18,000  feet  in  leugth.  She  was  then  taken  away  for  repairs.  In  1S78 
830,000  was  appropriated.  In  1879  $25,000  was  appropriated,  and  in 
1S80,  $50,000  more  wa.s ap])ropriated.  In  September,  1880,  the  Fissa>ons 
again  went  to  Sabine  Pass  and  remained  until  August,  1881,  having 
worked  on  the  bar  482  hours  during  this  time,  when  she  was  again  sent 
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away  for  repairs.    In  Jnno,  1881,  Captnin  Davis,  United  States  Engi- 
neers, who  bad  recently  been  assigned  to  the  work,  said  in  his  report: 

I  caretuily  sounded  the  bar  from  a  smaU  boat,  ruuuiiig  diagoually  acrotw  the  chauuel 
from  side  to  side.  On  every  crossing  bnt  three  I  found  12  teet  or  more,  on  the  three 
crossings  the  soundings  bein^  11.9,  11.9,  and  11  feet,  respectively,  which,  cousideriug 
that  up  to  that  date  no  dredging  hskd  been  done  in  over  a  month,  was  a  better  showing 
than  I  expected.  Still,  the  deep  water  wafi  narrow  and  difficult  to  find.  The  Coast 
Survey  steamer  Gedney,  light-house  steamer  Geranium,  and  revenue  cutter  McLaue, 
all  report  shoal  water  of  late,  about  5^  feet,  showing  that  the  liueof  d¥ep  water  must 
he  very  narrow  and  impracii cable  for  purposes  of  navigation. 

The  survey  just  completed  shows  how  little  of  the  former  dredged 
channel  remains.  It  is  so  narrow  and  so  nearly  obliterated  that  in  many 
places  but  one  sounding  could  be  obtained  in  crossing  it. 

The  appropriations  and  allotments  to  the  present  time  applicable  to 
Sabine  Pass  have  aggregated  $320,000,  of  which  about  $167,000  has 
been  expended^  by  far  the  greater  portion  in  dredging  and  repairs  to 
dredging  machinery,  and  for  which  we  have  nb  practicable  channel  to 
show.  There  remains  now,  available  for  use  on  this  work,  in  round 
numbers,  $I53,0iK). 

The  bar  at  Sabine  Pass  is  composed  of  a  sticky,  soft,  blackish-blue 
mud,  known  to  be  such  by  borings  and  probings  made  on  January  2, 
1882,  to  a  depth  of  30  feet  below  the  water  surface.  The  borings  were 
made  in  various  places  on  the  bar,  some  on  the  crest,  others  on  the  inner 
and  outer  slopes.  Gas  pipes  were  pushed  through  the  mud  to  depths 
of  30  feet  and  their  contents  examined.  An  iron  rod,  three-quarters  of 
an  inch  square  and  20  feet  in  length,  pointed  at  its  lower  end,  would 
of  its  own  weight  penetrate  from  6  to  12  feet  in  the  mud ;  two  men,  by 
l)ushing  on  it  with  a  slight  effort,  could  force  it  down  its  full  length, 
and  could  push  a  1^  inch  gas  pipe  down  30  feet  The  bar  is  probably 
a  drift  and  wave  bar,  and  is  certainly  not  a  delta  bar,  for  the  reason 
that  the  Sabine  and  Neches  rivers,  which  carry  considerable  solid 
matter,  drop  this  matter  at  or  near  their  mouths,  near  the  head  of 
Sabine  Lake,  whose  waters  form  a  settling  basin  for  this  sediment,  which 
is  dropped  al30ut  25  miles  above  the  Sabine  Pass  Bar.  It  is  thought 
that  the  mud  of  which  this  bar  is  composed  is  eroded  from  the  soft  allu- 
vial soil  forming  the  coast  for  several  hundred  miles  to  the  eastward, 
and  is  brought  here  by  the  wind  waves  and  tidal  currents.  When  the 
Essay ons  was  cutting  at  the  channel  in  1881  it  was  reported  that  there 
were  some  clay  ridges  running  across  the  channel  and  underlying  the 
mud  at  a  depth  of  about  16  feet  below  the  water  surface.  As  I  could 
find  none  of  these  clay  ridges,  and  as  no  borings  had  previously  been 
made  on  or  near  the  bar,  inquiry  developed  the  fact  that  the  clay  was 
supposed  to  be  there  on  account  of  the  difficulty  which  the  Essayons 
had  in  cutting  through  it,  and  by  the  color  which  the  suspended  parti- 
cles gave  the  water  while  being  stirred  up. 

In  searching  for  this  clay  on  January  2,  1882,  with  a  pole,  in  a  small 
boat,  I  found  numerous  places  where  the  bottom  was  hard  or  offered  a 
slight  resistance  to  the  pole,  but  upon  pushing  through  it  again  found 
thtj  characteristic  soft  mud  at  a  depth  of  2  to  3  inches  below  the  slightly 
indurated  mud.  The  surveying  party  who  carefully  examined  the  local- 
ity of  the  former  dredged  channel,  found  great  numbers  of  these  hard 
patches,  but  never  anything  approaching  clay  in  appearance  or  hanl- 
ness.  The  care  with  which  this  examination  was  made  can  be  judged 
from  the  numerous  soundings  in  and  near  the  old  channel  lines.  The 
only  sand  found  in  the  vicinity  of  Sabine  Pass  is  a  small  strip  10  to  l."> 
f<'rt  wide,  which  of  late  years  has  formed  on  Texas  Point. 

We  are  therefore  almost  justified  in  stating  that  the  bar  is  composed 
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of  soft  mud  to  a  depth  of  30  feet  below  the  water  surface,  as  no  traces 
of  clay,  sand,  nor  shell  were  found. 

The  tidal  curreut  flowing  out  ot  Sabine  Pass,  after  leaving  there, 
owing  to  the  long  distance  of  the  bar  from  the  throat  of  the  pass,  spreads 
and  loses  so  much  of  its  velocity  that  it  has  not  sufficient  strength  to 
scour  much,  if  any,  of  this  mud  from  the  bar.  The  feeble  current,  the 
softness  ol*  the  mud,  the  narrow  dredged  channel,  its  steep  side  slopes, 
and  the  polling  of  the  sea  on  the  bar,  and  the  currents  a<5ross  the 
-channel  instead  of  through  it,  are  amply  sufficient  to  explain  the  non- 
maintenance  of  the  dredged  channel. 

An  examination  of  the  map  shows  the  changes  which  have  occurred 
in  the  shore  lines  of  the  outer  portion  of  Sabine  Pass  within  the  last 
three  years.  Louisiana  Point  has  in  places  washed  away  about  200  feet 
in  distance,  while  Texas  Point  has  made  out  about  the  same  distance. 

,  »  TIDES. 

On  the  map  is  shown  a  diagi*am  of  the  tides,  reduced  from  the  self- 
regist€riDg  gauge,  for  the  month  of  December,  1881.  We  find  the  mean 
rise  and  fall  of  the  tides  to  be  1.4  feet,  while  the  extremes  between  the 
highest  and  lowest  water  during  the  month  were  4.4  feet. 

The  height  and  time  of  duration  of  the  tides  at  this  locality  are  very 
much  influenced  by  the  winds.  On  two  occasions  in  November  and 
December,  1881,  the  tide  was  running  flood  for  twenty  consecutive 
hours,  and  in  nine  instances  it  ran  ebb  for  sixteen  consecutive  hours. 

By  tabulating  all  of  the  tides  during  Ifovember  and  December,  1881, 
we  find  that  the  average  duration  of  the  flood-tide  was  seven  and  three- 
tenths  hours,  while  that  ot  the  ebb  was  nine  and  three-tenths  hours. 

This,  unexplained,  would  indicate  that  the  ebb  was  much  more  slug- 
ginh  than  the  flood  tide,  when  the  contrary  was  known  to  be  the  fact 
from  numerous  current  observations,  and  is  due  to  the  drainage  water 
■carried  out  on  the  ebb-tide.  Owing  to  the  contrary  currents  in  the  pass 
flowing  out  on  the  surface  for  over  two  hours  when  a  current  at  a  lower 
level  was  running  in,  it  was  almost  impossible  to  gauge  the  volume  of 
water  passing  through  the  pass  in  any  tide  with  any  thing  hke  accuracy. 
We  found  on  the  bar  the  mean  rise  and  fall  of  the  tides  to  be  about 
1,4  feet;  at  the  town  of  Sabine  Pass,  the  mean  height  of  the  tide  was 
a  little  less,  but  over  1  foot  in  height.  In  the  Sabine  and  Neches  rivers, 
50  miles  from  Sabine  Pass,  the  tides  are  said  to  be  felt,  and  yet  at  the 
mouth  of  both  of  these  rivers,  where  the  bars  have  been  dredged,  we 
have  no  records  of  the  tidal  range.  ,For  our  purposes  we  can  get  a  good 
idea  of  the  volume  of  the  tidal  prism  by  considering  Sabine  Lake  as  our 
tidal  reservoir. 

The  lake  is  about  15  miles  long  by  8  miles  in  width,  covering  an  area 
of  about  120  square  miles.  At  the  lower  end  of  the  lake  the  tide  rises 
1  foot.  At  the  northern  end  of  the  lake  we  don't  know  what  the  tide 
is,  so  we  shall  call  it  0.  This  gives  a  mean  height  of  one-half  >foot  over 
an  area  of  120  square  miles,  or  a  volume  of  1,672,704,000  cubic  feet,  which 
flows  in  in  seven  and  three-tenths  hours  and  out  in  nine  and  three-tenths 
hours.  This  gives  a  flow  during  flood-tide  of  an  average  of  63,650  cubic 
.feet  per  second,  and  during  an  ebb  of  50,000  cubic  feet  per  second. 

The  Neches  and  Sabine  rivers  drain  an  area  of  country  embracing 
about  9,000  square  miles,  over  which  there  is  an  average  annual  rainfall 
of  upwards  of  50  inches  of  rain.  ^The  average  for  ten  years  at  Galves- 
ton, only  60  miles  distant,  is  51.68  inches,  and  we  know  it  to  be  more  in 
the  timbered  country  of  these  rivers.)    Calling  the  rainfall  50  inches. 
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and  allowing  one-half  to  be  lost,  we  would  then  have  155,282  cubic  feet 
of  water  per  square  mile  per  day  which  must  flow  out  in  li  ebb-tides,  or 
say  fourteen  hours,  or  at  an  average  rate  of  27,727  cubic  feet  per  second. 
This  added  to  the  50,000  cubic  feet  per  second  mentioned  above,  gives 
the  ebb-tide  volume  an  average  steady  flow  of  77,727  cubic  feet  per 
second.  This  flows  through  Sabine  Pass.  At  two  places  in  the  pass 
where  it  is  narrow — one  opposite  the  upper  end  of  the  town  and  the  other 
opposite  the  light-house — the  two  places  being  about  4  mileji  apart,  care- 
ful cross-sections  were  made,  and  in  these  sections  nunwons  current 
observations  were  made.  The  area  of  the  upper  or  hotel  section  was 
28,112  square  feet,  while  that  of  the  lower  or  light-house  section  was 
27,376  square  feet.  A  mean  of  the  two  would  be  27,744  square  feet.  If, 
now,  we  assume  that  the  tidal  flow  was  regular  and  uniform,  the  rate 
per  second  of  the  flood-tide  through  this  mean  area  would  be  2.3  feet, 
while  that  of  the  ebb-tide  would  l^  2.83  feet.  Our  observations  in  the 
two  sections  show  current  velocities  on  the  ebb-tide  varying  from  0  to 
4^  feet  per  second,  which  was  the  maximum  observed.  Onrrent  obser- 
vations made  on  the  crest  of  the  bar  in  1878  give  the  strongest  ebb  sur- 
face current  at  1.7  feet  per  second ;  at  a  depth  of  2  feet  the  velocity  fell 
to  nine-tenths  of  1  foot,  and  at  4  feet  depth  (the  water  being  but  6  feet 
deep  on  bar)  the  velocity  was  only  one-half  foot  per  second. 

Of  the  flood  currents  observed  on  the  bar,  the  greatest  observed  ve- 
locity was  1.1  feet  per  second. 

From  nearly  two  months'  observations  it  was  found  that  the  flood -tide 
in  Its  first  quarter,  and  sometimes  extending  nearly  through  the  second 
quarter,  came  in  on  the  Louisiana  side,  gradually  widening  until,  when 
running  at  its  strongest,  it  seemed  to  concentrate  from  the  Gulf  toward 
the  throat  of  the  pass ;  the  current  would  frequently  run  out  on  the 
Texas  side  for  two  hours  after  the  tide  had  commenced  to  run  in  on  the 
Louisiana  side.  The  ebb-tides  acted  almost  exactly  opposite.  The  first 
of  the  ebb-current  was  always  on  the  Texas  side,  then  this  thread  began 
to  widen  and  extend  toward  the  Louisiana  shore,  until  finally  the  entire 
current  over  the  bar  was  an  ebb-current.  We  also  observed  that  after 
southerly  winds,  when  the  water  was  banked  np  in  Sabine  Lake  and 
the  Sabine  and  Neches  rivers  were  high,  there  would  be  a  surface  cur- 
rent running  out  during  an  entire  flood-tide,  and  that  this  water  was 
fresh  enough  to  drink. 

Outhide  of  Sabine  Pass  there  is  an  undoubted  littoral  current  whose 
general  direction  is  from  the  east  towards  the  west.  This  is  variable, 
depending  on  the  wind,  and  runs  with  a  velocity  of  from  1  to  3  miles 
per  hour.  This  current  is  appreciable  for  at  least  nine  months  in  the 
year.  During  and  after  a  strong  southeaster  this  current  pushes  in 
toward  the  pass,  mostly  towards  the  Texas  shore,  but  this  is  orjrtinarily 
of  but  two  or  three  days'  duration. 

We  now  ha-ve  the  results  of  several  surveys  of  Sabine  Pass  and  its 
bar,  know  something  of  its  tides  and  currents,  have  made  suflicient 
borings  to  determine  the  character  of  the  bar,  and  also  know^  that  there 
is  a  variable  littoral  current  here,  and  have  had  the  experience  of  at 
least  two  dredged  channels  across  the  bar.  With  this  information,  it 
is  required  to  project  a  plan  and  make  an  estimate  for  the  improvement 
of  Sabine  Pass  and  the  bar  at  its  mouth. 

The  dredged  channels  were  not  maintained;  the  conditions  for  self- ♦ 
maintenance  were  unfavorable,  and  were  mentioned  on  pages  4-5  of  this 
report.    Dragging  the  channel  with  a  large  harrow  attached  to  a  steam- 
tug  was  tried,  and  the  experiment  showed  that  the  channel  could  not 
be  improved  by  this  method.    Would  protecting  works  on  either  or  both 
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sides  of  the  cut  have  maintained  itf  Possibly;  bat  such  works  ot 
themselves  would  have  been  of  the  nature  of  jetties,  and  they  would 
I)robably  have  to  extend  the  entire  length  of  the  out.  The  problem  to 
be  solved  at  the  time  the  cut  was  made  was  to  get  a  channel  through 
the  bar.  This  was  done  in  the  quickest  and  cheapest  manner,  by  dredg- 
ing. It  was  not  known  whether  the  channel  would  be  maintained  or 
not.  Had  there  been  many  steam  vessels  using  the  channel,  the  contin- 
uous cutting  of  the  bottom  and  stirring*  of  the  mud  might  have  helped 
to  longer  maintain  the  channel,  but  there  was  no  commerce  there  for 
vessels  of  this  class,  hence  no  vessels  worth  mentioning.  The  few  ves- 
sels (steam)  that  went  there  were  on  government  business,  drew  less 
than  8  feet  of  water,  did  not  know  where  the  narrow  cut  was,  and 
would,  in  consequence,  get  ashore,  and  do  more  damage  than  benefit  to 
the  cut.  The  experience  gained  ftrom  dredging  here  was  valuable.  It 
proved  that  a  channel  could  be  dredged,  that  it  was  expensive  work, 
and  that  such  channel,  if  let  alone,  would  fill  up  again. 

With  this  experience  before  us,  to  resume  dredging  now  without  some 
means  of  protecting  the  work  done  or  to  be  done  would  be  worse  than 
a  most  serious  error. 

In  the  pass  itself,  where  the  pass  is  narrow  (1,800  to  1,900  feet  in 
width),  we  have  good  channels  self-maintaining ;  the  bottom  of  the  en- 
tire pass,  excepting  here  and  there  where  a  few  small  oyster  reefs  are 
scattered  about,  is  of  precisely  the  same  nature ;  that  is,  soft,  blackish 
blue  mud,  as  that  found  on  the  bar.  In  these  narrow  gorges  of  the  pass 
we  find  channels  25  feet  deep  and  over  500  feet  wide.  Where  the  pa«8 
is  much  wider,  we  have,  of  course,  the  same  volume  of  water,  but  less 
depth  and  a  wider  channel.  That  this  depth,  its  production,  and  main- 
tenance, is  due  principally  to  the  velocity  of  the  tidal  flow,  there  is  no 
doubt,  and  therefore,  if  similar  conditions  can  be  reproduced  on  the 
Sabine  Pass  Bar,  there  is  no  good  reason  why  similar  results  should  not 
be  obtained  there. 

We  can  only  hope  to  produce  similar  conditions  by  means  of  jetties. 
II*  we  can  concentrate  a  sufficient  quantity  of  water  on  a  limited  portion 
of  the  bar,  we  get  over  that  portion  of  the  bar  an  increased  current.  This, 
if  it  produces  a  scour,  makes  and  maintains  the  channel.  The  pass  ijtself 
is  sufficiently  wide  and  deep,  with  its  funnel-shaped  mouth,  to  offer  but 
little  obstruction  to  the  free  movement  of  the  flood-tide;  the  banks  of 
the  pass  are  the  jetties  which  concentrate  and  confine  the  water  through 
them,  and  the  Sabine  Lake  is  the  reservoir  into  which  the  waters  flow. 
If  jetties  be  built,  they  must  therefore  be  constructed  in  such  a  way  as 
to  offer  the  least  resistance  to  an  inflow  of  the  tides,  and  yet  control  the 
outflow  and  direct  it  in  a  certain  fixed  direction. 

Their  distance  apart,  direction,  length,  height,  cross-section,  compo- 
sition, and,  finally,  their  cost,  are  matters  of  the  greatest  importance. 

They  should  be  far  enough  apart  to  secure  them  against  serious  sub- 
sidence that  may  occur  from  the  excavation  of  a  deep  channel  between 
them,  and  their  direction  should  be  such  as  to  direct  the  current  pass- 
ing out  between  them  with  or  across  the  littoral  cuiTcnt,  and  certainly 
not  against  it.  The  nearer  they  be  placed  together  with  the  same 
volume  of  water  fio  wing  between  them,  the  deeper  ought  to  be  the  channel 
which  they  should  produce,  and  the  consequent  greater  danger  of  their 
Hindercutting  and  final  loss.  In  the  pass,  at  its  narrowest  place  (oppo- 
site hotel),  the  banks  are  1,820  feet  apart,  and  there  we  have  depths 
of  39  feet.  At  the  light-house  the  banks  are  2,145  feet  apart,  and  the 
greatest  depth  in  this  section  is  27.7  feet,  having  a  channel  through  it 
500  feet  in  width,  of  22  feet  in  depth.    As  the  waters  of  the  pass  form  an 
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18-foor  deep  channel,  except  over  a  few  small  oyster  reefs  mentioned, 
we  ought  to  try  to  get  22  to  25  feet  depth  of  channel  over  the  bar.  The 
mean  of  the  aieas  of  cross-sections  at  hotel  and  lighthouse  is  27,744 
square  feet,  the  respective  areas  are  28,112  and  27,376  square  feet,  differ- 
ing from  the  mean  only  1.3  per  cent.,  while  their  mean  depths  are  re- 
spectively 15.4  and  12.7  feet,  and  this  difference  of  mean  depth  is  due 
to  the  difference  of  the  widths  of  the  two  sections. 

On  the  chart  1  have  projected  the  lines  of  the  jetties  parallel  to  each 
other  and  1,800  feet  apart,  with  the  following  objeet  in  view :  As  there 
must  be  but  little  obstruction  to  the  inflow  of  the  tides,  we  must  either 
build  low  (drowned)  jetties  or  leave  openings  near  the  shore;  but  the 
same  conditions  which  permit  of  easy  inflow  of  the  tides  may  permit  the 
escape  of  so  much  of  the  ebb-tides  as  to  destroy  their  scouring  power. 
I  therefore  assume  that  the  jetties  to  be  built  are  high  jetties,  the  inner 
portion  of  each  jetty  being  drowned.  We  know  that  the  flood-tides 
come  in  for  two  hours  or  more  from  the  east  or  Louisiana  shore  before 
reaching  the  Texas  side;  therefore  the  east  jetty  should  be  a  low  one 
or  else  have  a  large  opening  near  it«  shore  end.  The  ebb-tides  incline 
toward  the  Texas  shore;  therefore  the  west  jetty  should  be  a  high  one 
with  a  smaller  opening  near  its  shore  end,  to  prevent  as  much  as  pos- 
sible the  escape  of  the  ebb-tide. 

If  both  jetties  be  built  high  with  shore  openings  to  permit  the  fullest 
inflow  of  flood-tides,  we  approximate  more  nearly  to  the  condition  of 
things  in  the  pass.  We  have  the  funnel  shape  formed  by  the  jetties 
and  the  shore  lines,  and  we  more  certainly  control  the  action  of  the 
ebb-currents  than  we  could  with  low  jetties;  but  the  objection  to  high 
jetties  is  that  they  cost  much  more  money  to  build  and  are  more  liable 
to  injury  by  heavy  seas  than  low  jetties.  Leaving  out  the  question  of 
difference  of  cost  and  maintenance  of  high  and  low  jetties,  let  us  see  what 
we  may  expect  with  high  jetties.  We  have  already  said  that*  the  mean 
area  of  the  cross-sections  in  the  pass  was  27,744  square  feet.  If  we  leave 
openings  near  the  shore  ends  of  the  jetties,  protecting  the  openings  bj-  a 
sill  (mattress)  to  prevent  scour  there,  the  aggi*egate  area  of  the  two 
openings  below  high- water,  representing  20  per  cent,  of  the  mean  area 
of  the  gorge  above  referred  to,  and  make  15  per  cent,  of  this  aggregate 
opening  on  the  Louisiana  side  or  east  jetty,  I  think  we  shall  get  nearly 
as  full  an  inflow  of  tides  as  at  present,  but  we  shall  get  less  discharge 
through  the  jetties  than  now,  for  the  reason  that  fully  5  per  cent.,  prob- 
ably much  more,  must  escape  through  the  opening  on  the  Texas  side, 
and  some,  perhaps  more  than  another  10  per  cent.,  from  the  Louisiana 
opening.  Therefore,  with  this  loss  of  ebb  volume  through  the  jetties, 
they,  to  produce  the  same  depth  a;s  we  get  in  the  gorge,  should  be  closer 
together  than  the  width  of  the  pass  at  the  gorge.  We  have  shown,  by 
a  very  rough  calculation,  that  the  volume  of  discharge  of  an  ebb-tide, 
if  flowing  uniformly,  would  average  about  77,7^7  cubic  feet  per  second. 

The  jetties  at  South  Pass  of  Mississippi  River  have  a  volume  of  water 
flowing  through  them  varying  from  26,688  to  78,410  cubic  feet  per  sec- 
ond, and  though  only  1,000  feet  apart  are  not  suflScient  to  produce  and 
maintain  a  channel  such  as  we  have  in  the  gorge  at  Sabine  Pass.  Many 
inferences  may  be  drawn  from  this,  but  the  most  plausible  one  is  that, 
assuming  my  calculation  of  discharge  for  Sabine  Pass  to  be  approxi- 
mately correct,  then,  with  jetties  1,800  feet  apart,  we  shall  not  get  such 
a  channel  as  the  South  Pass  jetties  now  have.  With  the  Sabine  Pass 
jetties  1,000  feet  apart  (both  high  jetties)  we  might  get  26  feet  and  more 
of  depth,  but  fortunately  Sabine  Pass  Bar  does  not  require  this  dei)th. 

Whether  the  jetties  be  placed  1,800  feet  apart  or  less,  it  will  make 
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but  a  very  small  difference  in  their  aggregate  cost.  Neither  will  the 
direction  taken  by  the  Jetties  make  much  difference  in  their  cost,  as  the 
bottom  on  the  bar,  to  the  eastward  and  westward  of  the  lines  projected, 
is  of  the  same  character  and  has  the  same  depth  of  water  on  it  as  is 
found  on  the  lines  indicated.  The  line  selected  has  some  advantages. 
It  reaches  deep  water  (the  20-foot  curve)  in  about  as  short  a  distance 
as  can  be  found;  it  covers  or  incloses  what  is  left  of  the  dredged  chan- 
nel, directs  the  ebb-discharge  across,  and  very  slightly  with,  the  littoral 
current;  and  during  southeast  storms,  which  are  generally  the  most 
severe  in  that  vicinity,  the  jetties  would  take  the  storm  and  consequent 
sea  at  an  acute  angle,  instead  of  broadside  on,  as  would  be  the  case 
were  they  deflected  more  to  the  westward. 

A  single  jetty  at  Sabine  Pass  would  probably  produce  much  deeper 
water  over  the  bar  than  is  now  found.  Such  jetty,  if  built,  should  be 
on  the  west  side  of  the  present  channel,  and  should  follow  approxi- 
mately the  line  laid  down  for  the  proposed  west  jetty  shown  on  the 
chart.  The  reason  for  this  side  being  preferable  to  one  on  the  east  side 
of  the  channel,  is  in  consequence  of  the  pressure  or  inclination  of  the 
ebbtides  toward  the  west.  In  consequence  of  the  jetty  we  might  get 
a  scour  on  the  east  side  of  it  from  both  tides,  and  as  it  would  check  the 
spread  of  the  ebb  in  a  westerly  direction,  we  shoidd  get  increased  ve- 
locity and  probabljiscour. 

At  all  events,  in  the  construction  of  jetties  al^Sabine  Pass,  one  jetty 
would  have  to  be  commenced  first:  for  reasons  given,  in  my  judgment 
it  should  be  the  west  jetty.  The  foundation  course  of  this  jetty  should 
be  built  nearly  or  quite  its  full  length,  before  a  second  course  is  placed 
upon  it.  On  the  crest  of  the  bar,  where  the  water  is  only  6  feet  in  depth, 
the  foundation  course  of  the  jetty  will  probably  make  some  scour,  which 
will  continue  to  increase  as  the  jetty  is  raised.  As  soon  as  a  foundation 
mattress  is  laid  and  loaded  with  itsstone  to  secure  it,  it  should  be  cov- 
ered with  mud  pumped  on  with  a  centrifngal  pump.  This  will  add  to  its 
weight,  comjiact  the  stone,  and  possibly  prevent  the  attack  of  the  teredo; 
at  all  events,  it  will  save  quantities  of  stone,  which  is  the  most  expensive 
ingredient  of  the  jetty.  When  the  jettj'  has  been  raised  sufficiently  high, 
the  scour  ought  to  be  well  remarked  as  well  as  the  channel  w^hich  it 
produces ;  this  will  then  determine  whether  or  not  this  jetty  is  to  be 
raised  higher  or  the  other  jetty  to  be  commenced.  As  the  difference 
between  high  and  low  water  is  only  1.4  feet,  a  high  jetty  will  not  very 
greatly  exceed  the  cost  of  one  reaching  to  low^-water  level. 

The  jetty  or  jetties,  built  or  to  be  built,  should  have  a  sufficiently 
broad  foundation,  depending  upon  the  depth  of  water  in  which  they  are 
placed,  to  be  able  to  withstand  the  pounding  of  the  seas  without  danger 
of  overturning.  The  foundation  mat**,  at  least  the  outer  ones,  should 
be  partly  flexible  rather  than  stiff  or  rigid,  so  that  in  the  event  of  a 
close  scour  the  outer  portion  will  drop,  and  modify  and  possibly  pre- 
vent further  scour.  In  the  estimates  and  designs  submitted,  I  have 
estimated  for  a  top  15  feet  wide,  with  side  slopes  of  1  on  2,  and  always  a 
berme  15  feet  in  width  at  the  foot  of  this  slope. 

With  regard  to  the  kind  of  mattresses  to  be  used  in  the  jetties,  we 
have  on  the  Sabine  and  Neches  rivers,  within  50  miles  of  the  pass,  any 
amount  of  brush  and  logs,  and  at  about  100  miles  distant  irom  the  pass 
there  are  immense  quantities  of  hard  sandstone  in  the  vicinity  and  on 
the  line  of  the  Eastern  Texas  Railroad  where  it  crosses  the  Neches  Kiver. 
We  can,  therefore,  have  a  choice  of  mattress  material.  Those  constructed 
by  Mr.  Eads  in  the  jetties  of  the  Mississippi  River  consisted  of  willows 
and  brush,  confined  by  parallel  layers  of  plank  at  top  and  bottom,  the 
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lumber  being  held  together  by  hickory  pins  passing  through  the  mat- 
tress and  planks  and  then  wedging  the  ends  of  the  pins.  This  mattress 
is  f)atented,  and  even  were  it  not,  it  is  probably  no  better  and  costs 
fully  as  much  or  more  per  cubic  yard  (in  the  history  of  the  jetties  by 
Mr.  Corthell  it  is  given  as  $8.97  per  cubic  yard  in  place)  than  the  Dutch 
mattress  now  being  used  by  Colonel  Mansfield  on  the  Texas  coast.     - 

The  next  mattress  to  be  considered  is  that  designed  by  General  Gill- 
more  for  use  in  the  jetties  at  Charleston.  Its  detailed  construction  is 
not  known  to  me,  but  taking  the  simple  log  raft  composed  of  12  inches 
diameter  logs,  each  30  feet  long,  and  using  poles  for  binders,  and  iron 
drift-pins  for  fastenings,  taking  the  cost  of  the  logs  at  the  prices  the 
mills  are  paying  for  them,  we  get  the  following  as  the  cost  of  a  mattress 
30  by  60  feet  in  plan  by  18  inches  deep,  loaded  with  stone : 

60  lojjs,  each  30  feet  longr=l,yOO  feet,  at  5  cents  per  foot s90  OO 

300  feet  of  6"  poles,  at  Scents 9  00 

3(K)  drift-pins  =  U?8  pounds,  at  4  cents  per  pound,  driven 7  92 

*)4.4  cubic  yards  of  stone  to  sink  it,  at  |4  per  yard 257  (50 

Total 364  52 

Making  a  volume  of  stone  and  logs  of  3,600  cubic  feet,  or  133J  cubic 
yards,  at  a  cost  of  $2.73  per  cubic  yard. 

The  Butch  brush  and  fascine  mattress,  as  constructed  by  Colonel  Mans- 
field at  Galveston,  assujping  the  cane  to  cost  $5.25  ^r  cord,  brush  $4.50 
per  cord,  and  stone  $4  per  cubic  yard,  which,  I  believe,  are  the  prices 
now  being  paid,  would  cost  about,  for — 

Wiepens $24  09 

Brush 94  95 

Labor  and  ropes 65  00 

44  cubic  yards  stone,  at  |4 176  00 

360.  04 
Volume  =  30  X  6  X  2^  feet  =  166.66  cubic  yards = |2. 16  per  cubic  yard. 

The  length  of  the  west  jetty  projected  on  the  map  is  18,120  feet,  its 
cubic  contents  to  mean  high-water  level  =  374,141  cubic  yards;  if  built 
to  6  inches  below  mean  low- water  its  contents  will  be  about  304,578  cubic 
yards.  The  east  jetty,  measured  on  the  straight  line,  is  19,800  feet  long ; 
measured  on  the  curved  line,  its  length  is  19,180  feet.  The  contents  of  the 
straight  jetty  te  mean  high-water  line  =  407,877  cubic  yards ;  to  6  inches 
below  mean  low- water  =  336,468  cubic  yards. 

In  the  construction  of  jetties  here  it  is  probable  that  hearting  mattres- 
ses can  be  used  to  within  3  or  4  feet  of  the  surface  of  the  water.  If  such 
be  the  case  after  the  plant  is  available  it  is  probable  that  they  can  l>e 
built  in  place  at  a  cost  of  about  $3  per  cubic  yard.     At  this  price  the 

West  bigb  jetty  would  cost $1,122,423 

West  low  jetty  would  cost 1913, 7:« 

East  bigb  jetty  would  co8t 1, 22:^,  631 

East  low  jetty  would  cost l,(>0i>,404 

Totals 2,346,054     1,923,  l;W 

To  the  above  amounts,  whether  we  build  one  or  more  jetties,  should 
be  added  the  cost  of  plant,  consisting  of  a  good  tow-boat,  scows,  pile- 
driver,  powerful  steam -pump,  and  mattress- way,  aggregating  about 
$50,000.  We  shall  also  have  to  do  considerable  piling  to  compact  the 
jetties,  for  which  I  estimate  3,103  piles,  each  30  feet  (average)  in  length, 
at  $3  each,  driven  =  $9,309.  It  may  also  be  necessary  to  dredge  a  chan- 
nel between  and  above  the  jetties.  The  following  estimate  is  for  dredg- 
ing so  that  the  channel  shall  be  20  feet  deep  by  100  feet  bottom  widths 
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with  side  slopes  of  1  on  2,  which  will  carry  us  into  the  18-foot  channel 
inside  the  bar.    The  estimate  Is  only  a  rough  appix)ximation,  and  is 
about  800,000  cubic  yards;  this  at  20  cents  would  cost  $160,000. 
The  following  is  a  resume  of  estimate : 


West  jetty. 
High.                Low. 

East 

jetty. 

Two  high 
jetties? 

Two  low  jet- 

High. 

Tx)w. 

ties. 

Labor   and    ma- 
terial  

Piling 

$1,122,428  00 
4,654  50 
50,000  00 

$913,784  00 
4.854  50 
60,000  00 

$1, 228, 631  00 
4,654  50 
60,000  00 

$1, 009, 404  00 
4,654  50 
60,000  00 

$2,455,868  00 

9,309  00 

60,000  00 

$1, 928, 188  00 
9,300  00 
60,000  00 

Plant 

Oontingencies,  20 
percent 

1,077,077  50 
285.415  50 

068,388  50 
193,677  70 

1,278,286  50 
255, 657  10 

1,064,068  60 
212,811  70 

2,614,672  00 
602,934  50 

1,983,447  00 
396,489  50 

Totals 

Add  for  dredging 

1.412,499  00  ;  1, 182, 066  20 
(Domiblv) 

1,688,942  60 

1,276,870  20 

8,017,606  50 
160,000  00 

2,878,986  50 
160,000  00 

tf 

3,177,606  60 

2,538,986  50 

If  we  leave  the  dredging  out  of  conAderation,  it  would  make  the  two 
high  jetties  cost  at  the  rate  of  $3.85  per  cubic  yard.  This  is  believed  to 
be  a  little  more  than  the  actual  cost  per  cubic  yard  of  jetties  thus  far 
in  place  at  Galveston.  The  material  should  cost  less  at  Sabine  than  at 
Galveston,  while  the  labor  will  cost  fully  as  much  or  more.  One  jetty 
at  Sabine  Pass  may  produce  12  to  14  feet  depth  of  water  on  the  bar. 
Two  jetties  ought  to  produce  much  more,  perhaps  24  feet,  if  placed  less 
than  1,000  feet  apart. 

Except  in  the  contingencies  in  the  estimate,  no  account  has  been 
made  of  the  subsidence  which  may  occur  to  the  jetties ;  the  bottom  is 
very  soft,  and  we  shall  certuinly  have  some  settling,  but  just  how  much 
it  is  impossible  to  say.  The  steamer  Clifton  was  wrecked  on  the  crest 
of  the  bar  fifteen  years  or  more  ago,  and  she  still  remains  there,  with- 
out having  settled  much. 

The  worms  (teredo)  are  particularly  destructive  at  the  pass,  and  for 
that  reason  I  deem  it  well  to  cover  the  mattresses  with  mud  as  soon 
after  being  placed  as  is  possible. 

With  the  money  now  available  for  Sabine  Pass,  $153,000,  it  might  be 
well,  as  soon  as  the  lines  of  the  jetties  are  decided  upon,  to  commence 
the  construction  of  a  single  line  of  mattresses  for  foundation,  commenc- 
ing at  the  wreck  of  the  Clifton  and  working  outwards  so  far  as  the  funds 
will  permit.  It  is  possible  that  with  this  money  we  can  place  one  row 
of  mats  40  feet  wide  with  stone  to  sink  and  hold  for  a  length  of  7,000 
feet,  and  would  recommend  that  it,  as  well  as  subsequent  work,  be  done 
by  contract. 

The  commercial  importance  of  the  proposed  work  depends  entirely  on 
the  railroads  projected  to  terminate  here.  The  grading  for  one  road  is 
partially  completed  to  the  town  of  Sabine  Pass. 

Ill  lr^72  it  was  reportecl  that  tho  value  of  ilomestic  exports  from  Sabine  Pass  was 
$1,505,731. 

The  uearc'st  port  of  entry  is  at  Galve8toU)  about  HO  miles  distant. 

Accompanying  this  report  is  one  tracing  containing  results  of  surveys 
from  1872  to  the  present  time,  and  extending  from  outside  of  Sabine 
Pass  Bar  to  beyond  the  town  of  Sabine  Pass.  It  also  contains  the  tidal 
curves  for  December,  1881,  and  profiles  through  proposed  jetty  lines. 
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A  second  tracing  shows  cross- sections  of  the  pass  at  the  town,  and 
near  the  light-house,  with  current  observations  in  each  sectiou. 

In  the  event  of  appropriations  being  made  for  the  jetties  at  this  local- 
ity, the  best  and  most  economical  results  woul4  be  obtained  by  doing 
the  entire  work  within  three  years  from  the  time  of  its  commencement. 
Seven  hundred  thousand  dollars  could  be  expended  in  jetties  during  the 
fiscal  year  ending  June  30, 1883. 

The  area  of  water-way  inside  the  bar,  containing  18  feet  or  more  of 
depth,  is  about  340  acres. 

Respectfully  submitted. 

W.  H.  Heuee, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  the  board  of  engineers. 

Office  of  the  Board  of  Engineers  for  Fortifications, 
AND  FOR  River  and  Harbor  Improvements,  &c., 

•  Jfew  Yorlc^  March  11, 18S2. 

General  :  This  Board,  to  which  was  referred,  by  your  letter  of  6th 
instant,  the  report  of  Capt.  W.  H.  Heuer,  Corps  of  Engineers,  relative 
to  the  improvement  of  Sabine  Pass,  Texas,  has  the  honor  to  submit  its 
views  thereon  as  follows : 

Sabine  Pass,  about  7  miles  long,  is  the  outlet  of  Sabine  Lake,  into 
which  empty  the  waters  of  the  Neches  and  Sabine  rivers,  depositing 
their  mud  sediment  in  the  upper  part  of  the  lake  in  the  form  of  bars. 
Navigation  from  Sabine  Pass  City  to  Beaumont,  on  the  Neches,  and  to 
Orange,  on  the  Sabine  River,  to  large-class  vessels,  is  obstructed  by  the 
above  bars  and  by  shoal  water  of  the  lake.  Sabine  Pass  itself,  with 
the  exception  of  a  bar  about  900  feet  long,  has  a  least  depth  of  18  feet. 
But  bej'ond  the  shore  line  where  it  enters  into  the  Gulf  of  Mexico  is  a 
bar  18,470  feet,  or  about  3J  miles  wide,  between  the  interior  and  exterior 
18-foot  bottom  curves,  with  little  less  than  7  feet  water  on  its  crest.  As- 
the  waters  of  the  rivers  mentioned  above  deposit  their  sediment  in  Sa- 
*bine  Lake,  this  bar  is  evidently  not  made  by  deposit  of  material  brought 
from  those  rivers,  but  is  rather  the  natural  coast  formation  of  mud  and 
tine  material  through  which  the  inflowing  and  outflowing  tides  by  rea- 
son of  their  dispersion  have  not  the  requisite  velocity  to  cut  and  keep 
open  a  channel  suitable  for  navigation  by  large  vessels.  Exi>eriments 
have  in  fact  shown  that  a  channel  cut  through  the  bar  fills  rapidly  by 
wave  action  in  connection  with  that  of  the  cross  currents. 

It  would  seem,  from  Captain  Heuer's  estimate,  that  the  body  of  water 
flowing  into  and  out  from  Sabine  Pass  will  prove  sufiicient  to  keep  open 
a  channel  across  the  bar  if  it  be  contracted  into  a  narrow  passage-way. 
The  same  inference  may  be  drawn  from  the  present  depth  of  water  in 
the  Sabine  Pass,  especially  where  it  is  narrow. 

With  the  exception  of  an  oyster  bar  about  900  feet  wide  just  below 
the  city,  Sabine  Pass  may  be  said  to  have  an  unobstructed  channel  18^ 
feet  deep  and  upwards  from  the  outer  bar  nearly  to  the  lake.  Where 
the  pass  is  wide  this  channel  is  somewhat  narrowed,  but  generally  it 
exceeds  500  feet  in  width.  The  chart  shows  that  a  width  of  pass  of  2,000 
teet  secures  a  sufficient  channel,  both  as  to  width  and  depth. 

Now,  if  jetties  are  built  from  the  shore  1,800  feet  apart,  a«  proposed^ 
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across  the  bar  to  deep  water,  the  pass  is  virtually  prolonged  3^  miles 
and  its  mouth  transferred  to  the  same  distance  seaward.  The  funnel 
shape  of  the  entrance- way  will  thus  be  lost  and  the  surface  slope  of  the 
channel  of  this  elonp^ated  pass  will  be  diminished,  both  of  which  changes 
will  decrease  tidal  flow.  To  avoid  the  loss  of  the  inflowing  water,  Cap- 
tain Heuer  pro|)oseB  to  make  the  east  jetty  low,  or,  if  high,  with  a  large 
opening  at  its  shore  end,  while  the  west  jetty  is  to  be  high  with  but  a 
small  opening  inshore.  If  constructed  in  accordance  with  his  views^ 
doubtless  the  deeper  layers  of  water  coming  down  the  pass  by  reason 
of  their  living  force  will  move  on  between  the  jetties,  but  with  some 
diminution  of  velocity,  while  the  upper  or  surface  layers  will  seek  by  the 
east  and  west  openings  in  the  jetties  the  shortest  line  to  the  Gulf  level. 

It  ma}"^  well  be  a  question  whether  the  gain  in  the  amount  of  the  in- 
flowing tide  by  leaving  openings  through  the  jetties  near  their  shore 
ends  will  compensate  the  loss  in  scouring  effect  of  the  outflowing  be- 
tween the  jetties  due  to  diminution  in  volume  and  velocity  of  move- 
ment, which  will  be  the  more  marked  as  the  jetty  lengths  are  increased* 

It  is  an  objection  to  these  openings,  as  well  as  to  the  submerged  jetties^ 
that  they  will  permit  material  to  be  brought  into  the  pass,  and  the  more 
so  as  in  this  locality  the  winds  blow  obliquely  upon  the  shore  for  the 
greater  part  of  the  year,  stirring  up  the  bottom  not  only  during  storms 
far  seaward,  but  in  the  shoaler  water  by  the  smaller  waves  of  transla- 
tion due  to  moderate  winds.  This  material  will  be  deposited  more  or 
less  irregularly  in  the  pass,  to  be  either  stirred  up  by  the  outflowing  tide 
or  rolled  along  the  bottom  between  the  jetties,  creating  variations  of 
depth  and  irregularity  of  channel  until  it  reaches  the  sea. 

In  this  oonnection  should  be  noticed  the  great  variation  in  the  tides 
due  to  the  winds — nearly  4  feet.  It  seems  probable  that  from  that  cause 
much  irregularity  of  depth  in  the  channel  of  the  pass  and  between  the 
jetties  (whether  low  or  high)  would  be  produced. 

While  we  freely  admit  that  the  jetties  would  give  a  much  deeper 
channel  than  at  present,  we  do  not  think  they  will  by  any  means  secure 
an  unchanging  depth  equal  to  that  now  maintained  in  the  pass. 

We  prefer  high  jetties  to  the  submerged,  and  would,  even  in  using 
them,  omit  the  shore  openings.  If,  therefore,  a  deeper  channel  through 
the  Sabine  Pass  be  now  demanded,  the  western  jetty,  as  proposed  by 
Captain  Heuer,  should  be  built  first  (but  without  shore  openings),  and 
its  effect  observed.  It  is  not  necessary  to  decide  at  present  in  reference 
to  the  eastern,  although  this  Board  would  favor  a  high  jetty  without 
shore  openings  to  a  low  one  on  that  side  of  the  channel  as  well  as  on 
the  western. 

In  conclusion,  we  would  add  thjvt  we  do  not  feel  called  upon  to  enter 
on  a  prolonged  discussion  of  this  subject,  as  it  is  treated  so  fully  and 
satisfactorily  by  Captain  Heuer  in  his  report  referred  for  our  considera- 
tion. 

Respectfully  submitted.  •  ^ 

Z.  B.  TOWEE, 
Colonel  of  Engineers^  Bvt.  Maj.  Gen, 

John  Newton, 
Colonel  of  Dngineers^  Bvt.  Maj.  Oefi. 
Henry  L.  Abbot, 
Lieutenant- Colonel  of  Engineers^  Bvt.  Brig.  Oen. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 
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APPENDIX  O. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  TEXAS. 


MBPORT  OF  MAJOR  S,  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT,  LIEUT. 
COL.,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1882,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Entrance  to  Galveaton  Harbor,  Texas. 
9.  Ship  channel  in  Galveston  Bay^  Texas. 

3.  Trinity  River,  Texas. 

4.  Buffalo  Bayon,  Texas. 

6.  Channel  over  bar  at  mouth  of  Brazos 

River,  Texas. 
€.  Pass  Cavallo  Inlet  to  Matagorda  Bay, 

Texas. 


7.  Aransas  Pass  and  Bay  up  to  Rockport 

and  Corpus  Christi,  Texas. 

8.  Harbor  at  Brazos  Santiago,  Texas. 

9.  Protection  of  ri  ver  bank  at  Fort  Brown, 

Texas. 


EXAMINATIONS  AND  SURVEYS. 

10.  Matagorda  Bay,  at  the  mouth  of  Saint  Mary's  Bayou,  near  the  town  of  Matagorda, 

Texas. 


United  States  Engineer  Office, 

Galvestotiy  Tex.y  August  3j  1882. 
General:  I  have  the  honor  to  forward  herewith  my  annual  reports 
relating  to  the  works  of  river  and  harbor  improvements  under  my  charge 
for  the  year  ending  June  30, 1882. 

Very  respectfully,  your  obedient  servant, 

8.  M.  Mansfield, 


Brig.  Gen.  H.  G.  Wright,     • 

Chief  of  Engineers^  if.  8.  A. 


Major  of  Engineers^ 
Bvt.  Lieut  Ooloneij  U.  S.  A. 


Oi. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

At  the  close  of  the  year  ending  June  30, 1881,  the  improvement  at 
this  entrance,  under  the  approved  pr(»ject  of  1880,  consisted  of  exten- 
sion— 

To  north  jetty. — ^From  outer  end  of  the  Bolivar  ffabionnade,  one  layer 
of  mattresses  90  feet  long,  60  feet  wide,  and,  with  its  concrete-ballast, 
2}  feet  high  above  the  sand  bottom — an  experimental  work  to  note  be- 
bavior  of  the  mattresses  under  the  new  syMtem. 

To  south  jetty.^^ommenclng  in  6  feet  of  water  at  a  point  located  3,300 
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feet  from  the  outer  end  of  the  Fort  Point  gabionnade.  one  layer  of  mat- 
tresses 7,827  feet  long  and  2^  feet  high,  of  which  6,846  linear  feet  had 
a  width  of  60  feet,  and  1,981  linear  feet  a  width  of  90  feet. 

PROGRESS  MADE  DURING  THE   YEAR   ENDING  JUNE  30,  1882. 

From  the  beginning  to  the  close  of  the  year  all  work  was  concen- 
trated upon  the  south  jetty.  For  sufficient  reasons,  the  work  of  im- 
provement was  carried  on  by  hired  labor,  with  aid  of  plant  owned  by 
the  government,  or  hired  for  the  occasion,  when  emergency  called,  and 
by  purchase  of  brush,  cane,  cordage,  stone,  and  other  materials  inci- 
dental to  the  work  in  hand  in  open  market,  or  by  contract,  when  time 
permitted  for  advertising  in  the  usual  way. 

Under  the  appropriation  of  $250,000  (act  of  March  3,  1881)  contracts 
were  entered  into  with  the  following-named  parties  for  the  delivery  of 
stone,  brush,  cane,  and  cordage : 

1.  Gulf^  Colorado  and  Santa  FS  Railway  Company — Stone, — Contract 
began  the  middle  of  June,  and  was  completed  September  15,  by  the 
deUvery  of  5^351.335  tons  in  the  aggregate. 

2.  Shannon  d'  Hyatt — Brush  and  cane. — Contract  began  in  July,  and 
was  completed  March  8,  1882,  when  final  payment  was  made  and  con- 
tract closed.  Amounts  delivered  under  this  contract:  brush,  17,154.96 
cords ;  cane,  1,396.16  cords. 

3.  Theo.  K.  Thompsom — Cordage, — Contract  began  in  July,  and  was 
completed  the  end  of  August  by  the  delivery  of  amount  needed,  viz, 
40,253  pounds  ratline,  9,147  pounds  3-inch  manilla  rope,  and  10,978 
pounds  of  lath-yarn. 

The  contract  with  the  Gulf,  Colorado  and  Santa  F^  Railway  Com- 
pany for  stone,  was  limited,  in  accordance  with  proviso  in  its  bid,  to 
2,000  tons  per  month  delivery,  for  a  period  of  time  just  falling  short  of 
three  months,  with  an  understanding,  however,  that  any  quantity  ia 
excess  of  2,000  tons  should  be  received,  if  delivered  in  a  month,  up  to 
and  within  the  limit  of  18,000  tons,  the  amount  called  for  by  the  adver- 
tisement, in  the  aggregate. 

By  the  middle  of  August  it  was  found  that  the  railway  company  was 
unequal  to  the  task  of  furnishing  more  than  the  stipulated  monthly 
delivery,  which  would  aggregate  at  the  close  of  the  contract  but  little 
more  than  5,000  tons.  For  reasons,  and  as  explained  in  letter  of  August 
19,  1881,  to  the  Chief  of  Engineers,  it  was  considered  proper  to  seek  in 
open  market  for  a  supply  of  stone  to  meet  the  deficiency;  and  in  con- 
formity to  instructions  contained  in  letter  of  August  26,  Office  of  the 
Chief  of  Engineers,  a  bid  of  Messrs.  Hitchcock  &  Byrnes,  of  Galveston, 
to  furnish  10,000  tons  of  stone,  at  $4.70  per  ton,  was  entertained.  Ap- 
proval of  this  bid  was  granted  by  letter  of  October  15,  1881,  Office  of 
the  Chief  of  Engineers. 

Messrs.  Hitchcock  &  Byrnes  began  delivering  stone  in  January,  1882, 
and  completed  the  delivery  of  the  10,000  tons  June  6,  1882.  After  the 
close  of  the  contract  with  the  railway  company,  and  in  accordance  with 
a  verbal  agreement  with  the  president  of  the  company,  under  the  author- 
ity given  to  purchase  in  open  market,  intermediate  deliveries  of  stone 
were  mjide  fi:<)m  the  Gulf,  Colorado  and  Santa  F6  Bail  way  Company's 
quarries  from  October,  1881,  to  April,  1882;  in  all,  5,446.58  tons.  The 
handling  of  all  stone  received,  transfer  to  barges,  &c.,  was  done  by 
Munn,  Fry  &  Company,  of  Galveston,  under  authorized  agreement. 

There  being  a  balance  of  funds  remaining  after  the  close  of  the  brush 
contract,  Mr.  Shannon  (firm  of  A.  M.  Shannon  &  Co.,  formerly  Shannon 
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&  Hyatt)  wa8  permitted  to  continue  the  delivery  of  such  brush  (at  con- 
tract price)  as  was  imperatively  necessary,  until  time  for  the  delivery 
of  material  under  the  special  appropriation  of  $100,000,  act  of  March  4, 
1882.  Advertisement  for  such  material  required  calling  for  the  opening 
of  bids  on  the  18th  of  April;  4,000  cords  of  brush  were  so  delivered  by 
A.  M.  Shannon  &  Co.  during  March  and  April. 

The  project  for  the  expenditure  of  the  amount  ($100,000)  given  by 
special  act  of  Congress  approved  March  4,  1882,  recommended  contin- 
uation of  work  of  improvement  as  before,  viz,  construction  of  south 
jetty  by  the  use  of  brush-mattresses  and  stone-ballast;  brush,  cane, 
stone,  cordage,  and  iron  thimbles  to  be  procured  under  contract  after 
advertising  in  the  usual  way;  incidentals  to  be  purchased  in  open  mar- 
ket, and  the  labor  of  constructing,  handling,  and  sinking  mattresses  to 
be  hired. 

Contracts  were  entered  into  with — 

1.  H.  Marwitz  &  Co.,  May  4,  for  furnishing  spun  yarn,  sisal,  iron 
thimbles. 

2.  Aldolph  Flake  &  Co.,  May  8,  for  furnishing  ratline. 

3.  Gulf,  Colorado  and  Santa  F6  Railway  Company,  May  8,  for  stone. 

4.  Burnett  &  Eoss,  May  10,  for  furnishing  cane. 

5.  A.  M.  Shannon  &  Co.,  May  19,  for  furnishing  brush. 

6.  Isaac  Heffron,  May  19,  for  handling  stone. 

During  July,  August,  and  September  the  work  was  impeded  to  some 
extent  by  the  want  of  sufQcient  stone  wherewith  to  sink  the  mattresses 
in  position ;  in  every  way  otherwise  all  was  perfectly  satisfactory.  But 
in  October,  and  for  the  first  three  weeks  in  that  month,  the  high-tides, 
strong  currents,  and  generally  squally  weather  materially  hindered  the 
progress  of  work,  and  at  the  same  time  caused  the  loss  of  twelve  mat- 
tresses, placed  in  the  water  ready  to  be  towed  to  jetty,  of  which  number 
three  were  broken  up,  four  were  beached  at  Pelican  Spit,  and  five  were 
lodged  on  channel  beach  opposite  Eighth  and  Twelfth  streets,  at  the 
east  end  of  Galveston  Island,  in  line  of  breakwater,  where  they  will  act 
servicably  as  a  revetment. 

December  was  an  exceptionally  progressive  month ;  72  mattresses — 46- 
placed  in  seven  consecutive  days — were  added  to  the  jetty,  terminating 
and  locating  the  outer  end  of  the  foundation  course  a  distance  of  16,515 
feet  from  the  initial  point,  and  resting  beyond  the  bar  crest  in  a  depth  of 
ISJfeet.  Thesecond  mattress  tier  was  begun  thismonth  by  the  placing  of 
one  mattress  95  bj^  30  by  IJ  feet  upon  the  foundation  course  at  a  dis- 
tance of  46  feet  inward  from  the  outer  end. 

Unfavorable  weather  was  experienced  during  January,  February,  and 
March,  and  the  construction  of  the  jetty  progressed  unsatisfactorily.  In 
April  I  was  forced  to  withdraw  the  tug  Cy^nthia  from  the  work  and  put 
her  in  the  hands  of  workmen  tor  thorough  repair.  The  tug  Molyneux, 
repaired  in  Marcsh  at  some  expense,  after  her  return  from  Galveston 
from  service  at  Aransas  Pass,  was  available,  and,  aided  by  certain  tugs 
hired  in  April,  as  required,  the  prosecution  of  work  on  jetty  continu^. 

In  the  storm  of  May  7  and  8,  a  tow  of  six  mattresses  and  a  barge 
loaded  with  70  cords  of  brush  were  torn  from  their  anchorage  and  car- 
ried out  to  sea.  The  action  of  the  seas  broke  the  mattresses  to  pieces, 
causing  their  loss.  The  barge,  relieved  of  a  portion  of  its  load  of  brush, 
after  hanging  by  her  anchor  one  day  on  the  line  of  the  jetty  and  near 
its  outer  end,  was  driven  upon  the  beach  at  Bolivar  Point,  from  where 
it  was  recovered,  receiving  very  little  damage.  This  storm  was  as 
severe  a  strain  upon  our  work  as  it  will  ever  be  called  upon  to  endure; 
not  the  slightest  injury  occurred. 
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I  think  it  proper  to  sabmit  here  the  following  letter : 

Office  of  Mallort  Luns, 
Galve8Um,  Tex.,  May  10,  1882. 
Mt  Dkajk  Sir:  Yours  of  this  morniDg,  conveying  the  elad  intelligence  that  upon 
examination  your  jetty  had  withstood  the  storm  of  Saturday  and  Sunday,  remaining 
intact  and  in  place,  is  received. 

It  has  been,  in  my  judgment,  as  severe  a  t^st  as  it  is  likely  to  have  again  during  the 
eooise  of  its  construction,  and  is  very  gratifying,  inasmuch  as  it  gives  confidence  in 
its  permanency  and  insures  the  success  of  your  grand  enterprise. 

I  take  much  pleasure  in  writing  my  congratulations  u^on  vour  victory  gained  of 
KMing  quicksand  down  hy  baltasttd  maUrenses  in  heavy-rolling  breakers  during  a  pro- 
tracted gale  of  unusual  severity.    I  take  the  liberty  of  mailing  your  note  to  Messrs. 
C.  H.  Mallory  &  Co.,  and  am,  sir, 
Tours,  very  truly, 

J.  N.  Sawyer. 
Col.  S.  M.  Mansfield. 

The  principal  work  on  the  south  jetty  during  the  last  half  of  the  year 
has  been  the  placing  of  mattresses  in  lateral  extension  of  the  founda- 
tion course,  giving  it  full  width  of  120  feet  where  found  desirable  and 
necessary,  extending  second  tier  of  mattresses  (all  of  which  were  15  by 
95  feet,  excepting  the  two  outer  ones  at  extreme  outer  end,  which  were 
30  by  95  feet)  inward;  b6ilding  shore-connection  at  Fort  Point;  placing 
mattresses  in  direction  of  closing  the  gap  left  at  shore-end  of  the  jetty, 
and  riprappiug  and  securing  portions  of  the  work*  by  the  deposit  of 
extra  ballast  at  points  requiring  it. 

At  the  close  of  the  year  (June  30, 1882)  the  condition  of  the  works 
was  as  follows : 

1.  The  small  "  trial-section"  of  mattress-work  on  line  of  north  jetty, 
90  feet  long,  remained  in  the  same  coudition  as  when  first  put  down. 

2.  The  south  jetty  extension  comprised  mattress  and  stone  work  of 
successive  lengths  and  widths,  viz: 

The  total  distance  of  the  extreme  ends  of  the  jetty  apart,  measured 
along  the  axis,  is  22,551  feet,  with  a  gap  of  1,774  feet,  making  the  totol 
length  of  the  jetty  20,777  feet.    Of  this— 

1,270  feet  is  30  feet  wide. 
7,740  feet  is  GO  feet  wide. 
7,550  feet  is  90  feet  wide. 
4,217  feet  is  UO  feet  wide. 

The  length  of  the  second  course  is  10,130  feet,  of  which — 

280  feet  is  30  feet  wide. 
9,480  feet  is  15  feet  wide. 
360  feet  is  10  feet  wide  (stone  only). 

It  will  be  seen  firom  the  foregoing  that  great  progress  has  been  made 
in  the  construction  of  this  jetty.  Its  great  length  of  4  miles,  extending 
over  shoals  of  quicksand  covered  with  breakers,  except  in  calm  weather^ 
diroctly  out  over  the  bar  into  the  Onlf  of  Mexico,  has  been  almost  en- 
tirely completed,  and  this,  too,  within  the  space  of  two  years,  and  with- 
out a  mishap  of  any  kind,  and  with  but  trifling  loss  of  material.  We 
might  say  we  have  lost  nothing,  for  out  of  the  seven  hundred  and  forty- 
<>ne  mattresses  placed  in  the  jetty  only  three  are  known  to  have  been 
oarriM  away. 

There  has  been  used  in  the  work — 

36,585.17  cords  of  brash  aad  oane. 
34,549,:i25  cubic  yards  of  stone  and  oonorete. 

The  brnsh  and  cane  was  brought  from  the  rivers  and  bayous  at  the 
head  of  the  bay,  a  distance  of  from  30  to  75  miles. 
The  stone  was  brought  direct  by  rail  a  distance  of  140  miles,  with  the 


Digitized  by  VjOOQ IC 


Digitized  by 


Googh 


f? 


Digitized  by 


Google 


> 

< 

w 

CO 

H 

§ 

C3 

o 


I 

I 

O 


Digitized  by 


Googh 


Digitized  by 


Google 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


APPENDIX    O.  1445 

exception  of  10,000  tons  brought  by  rail  to  Houston,  a  distance  of  over 
100  miles,  there  transferred  to  barges  and  brought  down  the  bayou  and 
«hip-channel  50  miles,  and  again  transferred  to  our  own  barges. 

During  the  past  year  (see  report  of  superintendent,  Mr.  W.  A.  Hiukle) 
one  hundred  and  forty-one  days  were  favorable  for  placing  mattresseB 
in  the  jetty,  and  forty-nine  of  them  were  lost  to  us  by  circumstances  we 
eould  not  control.  Nevertheless,  five  hundr^  and  twenty-one  mat- 
tresses were  placed,  an  average  of  over  five  a  day  for  tlie  working  days. 

No  skilled  labor  has  been  employed,  and  the  wages  paid  are  such  a« 
prevail  in  this  locality ;  material  has  been  obtained  by  contract  when- 
ever practicable ;  when  otherwise,  on  competitive  bids  of  dealers  in  tihe 
articles  required. 

The  strictest  economy  has  been  practiced  consistent  with  good  and 
rapid  work. 

There  has  been  placed  in  the  work  during  the  year  84,086.97  cubic 
yards  of  bmsh  mattresses  and  27,306.92  cubic  yards  of  ballast,  a  total 
of  111,392.89  cubic  yards,  at  a  cost  of  $317,843.48.  If  to  this  cost  we 
add  our  engineering  and  office  expenditures,  $3,549.74  (a  little  over  1 
per  cent),  we  have  a  total  of  $321,393.22  as  the  cost  of  constructing 
111,392.89  cubic  yards  of  jetty,  or  $2.88J  per  yard.  My  original  estt 
mate  was  $3.83  per  yard. 

It  is  believed  our  measurement  is  under  the  actual,  as  we  have  con- 
sidered as  the  thickness  of  the  mattress  only  the  thickness  of  the  brusli 
filling. 

From  the  quality  of  the  brush,  permitting  it  to  compact  closely,  and 
the  compression  to  which  it  is  subjected  in  quilting  the  mattress,  it  can 
hardly  be  expected  to  be  compressed  further  by  any  amount  of  ballast 
likely  to  be  placed  on  it ;  while  we  know,  too,  the  interstices  of  the  mat- 
tress become  at  once  filled  with  sand  when  placed  in  position. 

By  the  detailed  report  of  Assistant  Engineer,  H.  C.  Ripley,  here- 
with, it  will  be  learned  that  very  little  loss  has  been  occasioned  by  set- 
tlement ;  what  little  has  occurred  is  chargeable  to  our  inexperience  in 
work  of  this  character.  Defects  of  construction  were  early  discovered 
and  quickly  remedied,  and  it  is  believed  no  further  settlement  is  pos- 
»ible. 

I  have  endeavored  in  this  report  to  give  a  clear  idea  of  this  work  in 
all  its  details,  as  it  is  thought  it  may  be  found  interesting  and  instruct- 
ive to  others  who  may  have  works  of  a  similar  character  in  charge. 

EESULTS   OBTAINED. 

The  effect  of  this  work  at  the  present  time  is  not  such  as  one  not 
familiar  with  the  physical  phenomena  of  our  locality  would  be  led  to 
expect  from  the  amount  of  work  accomplished. 

The  most  important  part  of  our  work,  and  that  from  which  we  expect 
^ood  results,  has  been  all  placed  since  last  winter,  and  we  must  there- 
fore, for  a  realization  of  benefits,  await  the  action  of  the  strong  ebb- 
currents  that  will  accompany  the  northers  of  next  winter.  As  the  re- 
sult of  our  work  of  last  season,  which  did  not  extend  above  the  foun- 
dation layer  of  mattresses  and  to  a  point  far  short  of  the  crest  of  the 
bar,  vessels  were  enabled  to  cross  the  bar  drawing  from  1  to  2  feet  more 
^water  than  formerly. 

In  addition  to  this  we  find  that,  in  consequence  of  the  presence  of 
our  jetty,  pilots  are  enabled  to  work  the  bar  in  much  rougher  weather 
than  they  formerly  could. 
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A  great;  improvement  is  ackDOwleclged  by  the  pilots  and  shipping 
interests ;  all  admit  it  without  exception,  and  the  records  of  the  pilot 
office  for  the  past  year  show  an  average  increase  of  depth  of  more  than 
a  foot  over  former  years. 

Changes  that  have  occurred  in  the  channels  and  shoals  adjacent  to 
and  attributed  to  the  presence  of  the  jetty  are  carefully  detailed  by  Mr. 
Bipley. 

Indications  all  point  to  a  successful  result.  It  is  not  unreasonable  to 
expect  a  very  great  improvement  of  the  bar  upon  the  advent  of  this 
fftlPs  storms. 

PROBABLE   OPERATIONS   OF   THE  YEAR  ENDING  JUNE  30,   1883. 

The  funds  of  the  special  appropriation  of  $100,000,  act  of  Congress 
approved  March  4, 1882,  are  practically  exhausted.  With  the  appro- 
priation for  the  fiscal  year  1882-'83  ($300,000),  it  is  thought  that  the 
south  jetty  will  be  completed  as  designed;  and,  as  the  tugs,  barges, 
&c,  are  in  good  working  order,  and  there  being  every  prospect  of  sure 
and  prompt  delivery  of  material  required,  it  is  possible,  with  favorable 
weather,  to  push  the  work  to  completion  this  season. 

The  work  should  continue  in  the  same  manner  as  it  has  from  the 
beginning,  viz,  by  the  purchase  of  stone,  brush,  cane,  cordage,  and 
thimbles  under  contract,  after  advertising  for  proposals  in  the  usual 
manner;  incidentals  to  be  purchased  in  open  market;  labor  to  be  hired. 

Bfltimatea  for  improTement  here,  in  accordance  with  approved  plan  (1880), 

amount  to $1,825,813 

Appropriated  188(M82 8.^5, 000 

Unappropriated  balance 1,000,815 

Five  hundred  thousand  dollars  could  be  very,  profitably  expended  in 
the  fiscal  year  ending  June  30,  1884,  in  continuing  the  work  of  im- 
provement. 

The  work  is  located  in  the  ooUectiou  district  of  Galveston.  The  nearest  light-houses 
are  on  Bolivar  Point  and  Fort  Point,  at  entrance  to  Galveston  Bay. 

Money  statement. 

Jmly  1,  1881,  amonnt  availahle |264,791  45 

Amonnt  appropriated  by  act  approved  March  4,  1882 100, 000  00 

364,791  45 
Jaly  1,  1882,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1, 1881 $310, 024  18 

July  1,  1882,  outstanding  liabilities  . .  -^ 54, 767  27 

364, 791  45 

Amoont  appropriated  by  act  passed  August  2,  1882 300,000  00 

Amount  (estimated)  reouired  for  completion  of  existing  project 1, 000, 813  00 

Amount  that  can  be  profitably  exx>ended  in  fiscal  year  ending  June  30, 1884 .      500. 000  00 
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Abstract  of  proposals  /or  furnishing  material,  ^ 
response  to  advertisement  dated  Jpril  3,  1882 
J#.  Mansfield,  Corps  of  Engineers. 


•c.  {Galveston  Harbor.  Trjc.),  received  in 
,  and  opened  April  18,  188*2,  by  Maj.  S. 
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commercial  statistics. 

Custom-House,  Galveston,  Tex., 

Collector's  Office,  July  11,  1882. 
De4R  Sir  :  In  compliance  withyoar  reaneflt,  I  takepleasnre  in  handing  yon  the  fol- 
lowing Btatement  showing  the  tonnage  or  this  port  for  the  fiscal  year  ending  Jnne  30, 
1863  : 

Coasting  trade : 

Tons. 

Entered,  480  vessels 507,669 

Cleared,  429  vessels 443,361 

Foreign  trade  : 

Entered,  218  vessels ; 144,715 

Cleared,  185  vessels 115,579 

Very  respectfully,  Ac, 

A.    G.    M ALLOY, 

Collector, 
Col.  S.  M.  Mansfield, 

United  States  Corps  of  Engineers, 


report  of  MR.   H.    C.    RIPLET,   ASSISTANT  BNOINKBR. 

United  States  Engineer  Office, 

Oalveston,  Tex,,  July  26,  1882. 
Colonel  :  I  have  the  honor  to  submit  the  following  report  relating  to  the  improve* 
Ment  of  Galveston  Harbor,  Texas,  for  the  fiscal  year  ending  Jnne  30,  18«2 : 
The  following  tracings  accompany  this  report : 
Sheet  A.  Chart  of  the  harbor. 
Sheet  B.  Plan  and  elevation  of  sonth  ietty. 
Sheet  C.  Cross- section  of  same. 
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Sheet  D.  Detailed  views  of  portions  of  the  same. 

Since  the  placing  of  the  first  mattress  in  the  soath  jetty,  July  13,  1880,  a  careful  rec- 
ord has  been  kept  showing  the  position  of  each  mattress,  date  of  placing,  amount  of 
ballast  used,  the  depth  ofwater  before  and  after  placing,  the  direction  of  the  littoral 
current,  and  the  direction  of  the  current  at  the  locality  of  the  mattress.  Tide  records 
have  also  been  kept  at  the  government  wharf  near  the  city  and  at  Fort  Point.  The 
mattresses  have  been  numbered  consecutively  in  the  order  of  their  placing. 

From  these  records  the  mattresses  have  been  plotted  on  a  lai:ge  scale,  showing  their 
positions  in  the  Jetty  both  in  plan  and  elevation.  A  small  portion  of  this  plot  is 
shown  on  Sheet  D,  Fig  1. 

Examinations  have  also  been  made  from  time  to  time,  as  the  work  has  progressed, 
to  determine  the  changes  produced  by  the  jetty,  and  also  to  ascertain  the  behavior  of 
the  jetty  itself. 

From  the  records  of  jetty  construction,  and  from  the  examinations  made  from  time 
to  time,  the  plan  and  profile  shown  on  Sheet  B  have  been  plotted.  But  little  explana- 
tion of  this  sheet  is  needed  beyond  what  is  given  on  the  sheet  itself.  The  shaded  por- 
tion of  the  elevation  shows  the  actual  height  of  jetty  attained.  The  full  black  Uim 
shows  the  outline  of  the  proposed  completed  jetty. 

The  total  distance  of  the  extreme  ends  of  the  jetty,  a  part  measured  along  the  axis, 
is  22,551  feet,  with  a  gap  of  1,774  feet,  making  the  total  length  of  the  jetty  20,777  feet. 
Of  this— 

1,270  feet  is   30  feet  wide. 

7,740  feet  is    60  feet  wide. 

7,550  feet  is    90  feet  wide. 

4,217  feet  is  120  feet  wide. 
The  length  of  the  second  course  is  10, 130  feet.     Of  which— 
290  feet  is  30  feet  wide. 

9,480  feet  is  15  feet  wide. 
360  feet  is  10  feet  wide ;  stone  only. 

BBHAVIOR   OF  THE   JETTY. 

The  behavior  of  the  jetty  is  shown  by  the  cross-sections,  Sheet  C,  and  by  Figs.  2, 3, 
and  4,  Sheet  D. 

By  an  Inspection  of  the  plan,  Sheet  D,  Fig.  2,  it  will  be  seen  that  these  mattresses 
were  placed  at  right  angles  to  the  line  of  the  jetty,  leaving  continuous  joints  across 
the  iett^.  The  result  has  been  that  a  scour  between  the  mattresses  has  produced  a 
settlement  which  amounts  to  an  average  of  1.74  feet  for  a  distance  of  1,372  feet.  A 
change  in  the  manner  of  placing  the  mattress,  so  as  to  obviate  the  continuous  joink, 
as  shown  in  Fis.  1,  has  entirely  remedied  the  difficulty,  save,  perhaps,  in  some  rare 
cases,  which'wilT  be  noticed  further  on.  It  might  be  further  stated  that  this  portion 
of  the  jetty  was  an  experimental  portion;  the  mattresses  were  smaller  than  have  been 
since  used  for  the  foundation  course,  and  for  the  want  of  proper  facilities,  or  from  in- 
experience, the  mattresses  were  not  placed  in  good  contact. 

Figs.  3  and  4  show  how  admirably  the  mattress  adapts  itself  to  the  bottom,  where 
there  is  a  tendency  to  scour  and  imposes  a  barrier  to  its  further  progress. 

A  recent  examination  at  the  point  shown  in  Fig.  3  shows  that  no  further  settle- 
ment or  undermining  has  occurred. 

With  regard  to  the  cross-sections,  Sheet  C,  it  should  be  remarked  that  where  the 
character  of  the  bottom  is  given  as  brush  it  simply  indicates  that  the  sounding-pole 
was  on  brush  when  the  sounding  was  taken,  although  there  may  have  been  rook 
immediately  alongside. 

Sections  No.  1  and  No.  1'  were  taken  at  the  same  point  on  the  center  line  of  the  jetty, 
but  are  not  exactly  coincident  throughout.  Each  shows  a  slight  scour  and  subseijuent 
fill  on  the  north  or  channel  side  of  the  jetty,  and  a  slight  scour  but  no  undermminf 
on  the  south  side.  Section  No.  2  shows  a  difference  in  depth  on  the  opposite  sides  of 
the  jetty  of  6^  feet.  It  should  be  remarked,  however,  that  on  account  of  its  proximity 
to  the  wreck  the  depth  was  greater  on  the  south  than  on  the  north  side  wnen  them 
mattresses  were  placed,  and  nence  it  is  not  certain  that  any  scour  has  occurred  since 
the  placing  of  the  mattresses  at  this  point. 

Section  No.  3  shows  that  after  the  placing  of  the  central  mattresses  a  scour  and 
subsequent  fill  took  place  before  the  outside  mattresses  were  placed.  This  section 
was  taken  before  the  second  course  had  reached  this  point. 

Section  No.  4  shows  how  the  central  mattresses,  which  had  been  in  place  abont 
four  and  a  half  months,  had  settled  at  their  edges  to  conform  to  the  scour  on  either 
side.  It  also  shows  that  the  sand  had  entirely  filled  the  Interstices  of  the  brush  on 
the  south  side.  It  may  be  here  remarked  that  this  is  generally  the  case  in  the  founda- 
tion course  that  the  interstices  of  the  mattress  is  filled  with  sand,  except  for  a  few 
inches  of  the  surface.  In  driving  a  pile  recently  through  the  jettv  near  the  outer  end 
there  was  evidence  that  the  sand  had  also  filled  the  intersticeH  of  the  mattress  of  the 
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8econd  counk\  Since  this  Hoction  was  taken  one  mattress  on  the  north  aide  and  the 
second  course  mattress  have  been  placed. 

Section  No.  5  shows  an  nnderroining  of  the  edges  and  subsequent  fill,  chiefly  on  the 
Dorth  side. 

Sections  No.  (i  and  No.  7  show  less  undermining,  and  sections  No.  8  and  No.  9  show 
none  at  all  on  the  north  side,  and  No.  9  shows  some  till  there. 

Section  No.  10  shows  a  decided  undermining  of  the  north  side  and  subsequent  fill, 
and  a  scour  without  any  undermining  on  the  south  side. 

Sections  No.  11  and  No.  1'^  show  a  till  on  the  north  side  and  scour  on  the  south  side 
without  any  undermining  on  either  side. 

Section  No.  13  shows  a  fill  on  the  south  side  and  an  apparent  settlement  of  th^e 
north  mattress.  This  is  not  the  case,  however,  hut  after  the  south  mattress  wap 
placed  a  scour  occurred  on  the  north  side  of  it,  and  into  this  trench  the  north  mattrew 
was  placed.  By  some  unknown  cause  the  uurth  mattress  became  broken  and  some  of 
the  brush  escaped. 

Section  14  wa?*  taken  across  the  center  of  mattress  No.  606  and  near  the  end  of  No. 
605.  It  shows  a  settlement  of  No.  606  of  from  2^  feet  to  3^  feet,  and  either  a  disap- 
p-'arance  of  No.  ()0r>  or  a  settlement  and  subsequent  covering  with  sand.  No  cause 
can  be  assigned  for  this  settlement.  The  situation  is  such  as  to  subject  it  to  strong 
currents  both  across  the  jetty  and  along  its  north  face.  It  is  also  much  exposed  to 
the  breakers. 

Section  No.  15  shows  the  sand  banked  against  the  .south  side  of  the  jetty  quite  up 
to  the  top  of  it,  an<l  without  any  apparent  undermining  on  either  side. 

In  addition  tc»  what  is  here  shown,  it  should  be  stated  that  at  the  end  of  each  day^s 
work,  unless  the  weather  was  calm,  more  or  less  undormiuing  of  the  end  of  the  jetty  and 
a  scour  for  a  short  distance  in  advance  occurred.  In  a  lew  instances,  after  severe 
storms,  the  end  mattresses  were  found  t«  bo  injured,  and  two  mattresses  placed  Octo- 
ber 26,  1881,  at  the  then  outer  end  of  the  jetties  were  curried  away  by  a  storm,  which 
occurred  the  following  night. 

Mattress  No.  603,  placed  May  16,  1?<H2,  in  the  second  course,  was  also  carried  away 
May  30,  and  replaced  by  No.  645  June  1,  1882.  These  three  mattresses  are  the  only 
©nes  known  to  have  been  carried  away  from  the  jetty  since  its  construction  com- 
menced. 

Six  mattre.s.ses  placed  October  17,  IHHI,  in  this  manner, 


extending  out  from  the  end  of  the  pile  breakwater,  on  the  line  of  the  jetty,  became 
tin(lermined  and  settled  so  much,  and  afterwards  covered  with  sand,  that  when  work 
was  resumed  at  that  point,  March  29,  1882,  all  that  could  be  found,  with  the  excep- 
tion  of  one  mattress,  and  that  greatly  settled,  was  an  occasional  lump  of  brush  and 
etone.  There  has  also  been  some  settlement  of  the  jetty  at  one  point  near  the  Fori 
Point  light-honse,  where  the  base  was  60  feet  wide,' and  mattresses  properly  i)]aced 
breaking  jointA,  and  before  the  second  course  was  placed.  The  cause  and  nature  of 
this  settlement  has  not  been  fully  determined.  It  took  place  during  a  violent  storm 
which  occurred  in  May,  at  the  end,  at  that  time,  of  that  portion  of  the  work. 

CHANOK8. 

A  comparison  of  Sheet  A  with  a  survey  made  during  the  months  of  December,  1880, 
and  January  and  February,  1881,  shows  less  favorable  change  than  might  have  been 
inspected  from  the  amount  of  jetty  constructed.  Along  the  south  side  oi  thejetty  fora 
distance  of  2  miles  from  the  outer  end  a  trench  has  been  scoured  from  3feet  to  6  feet  deep 
near  the  edge  of  the  jetty  and  sloping  up  to  the  normal  depth  at  a  distance  of  from 
800  feet  to  §)0  feet.  This  scour  is  undoubtedly  due  to  overfall  caused  by  the  spread 
of  the  outgoing  tide  and  by  the  littoral  current  flowing  to  the  south  west  ward.  There 
haa  also  been  a  deepening  along  the  south  side  of  the  jetty  at  a  point  about  1  mile 
east  of  Fort  Point  light-house.  Aside  from  these  trenches  near  thejetty,  and  a  slight 
movement  northward  of  the  swash-channel  near  its  inner  end,  caused  by  the  buildinr 
of  the  inner  end  of  the  jetty,  there  has  been  a  general  shoaling  over  the  whole  area  sontn 
of  the  jettv  embraced  in  this  survey  of  from  half  afoot  to  2^  feet.  Near  the  inner  end  of 
the  jetty  there  hoe  been  a  shoaling  amounting  to  as  much  as  6  feet  in  places.  The  high- 
tide  shore  line  has  also  advanced  about  400  feet,  quite  effectually  closing  the  head  of  the 
nwsiah-channel.  On  the  north  side  of  the  jetty  there  has  beei\  a  deepening  at  two 
points. 
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AoTOBs  the  shoal  south  of  the  light- vessel,  a  narrow  trench  has  heen  scoured  along 
the  jetty  with  a  maximum  depth  of  10  feet,  and  Mloping  np  to  6  feet  depth  at  a  dis- 
tance of  about  200  feet  from  the  edge  of  the  jetty  ;  and  a  very  decided  deepening  hsm 
taken  place  along  the  face  of  the  jettv  for  a  distance  of  2,<KX)  feet  from  the  end  of  the 
pile  breakwater.  Beyond  this  a  shoaling  has  occurred  which  has  resulted  in  driving 
the  18-foot pontour  out  of  the  channel,  crossing  the  line  of  the  jetty,  about  one  mile  east  of 
Fort  Point  light-house,  and  in  pushing  the  12-foot  contour  from  a  point  directly  south 
of  the  light- vessel  to  where  it  approaches  the  jetty  farther  east,  north  about  400  feet 
and  east  about  800  feet.  Over  the  whole  area  extending  from  the  jetty  to  Bolivar 
Channel,  and  from  the  light- vessel  across  the  bar,  except  on  the  crest  of  the  bar,  a  shoal- 
ing has  occurred  which  amounts  approximately  to  an  average  of  1  foot.  The  18-foot 
oontonr  on  the  south  side  of  Bolivar  Cnannel  for  4,000  feet  from  its  eastern  end  has  moved 
northward  about  400  feet,  and  the  12-foot  and  18-foot  contours,  beyond  the  crest  of  the 
bar,  have  moved  gulf  ward  a  distance  of  from  300  to  500  feet.  Immediately  in  front 
of  Bolivar  Channel  no  shoaling  has  occurred  until  the  crest  of  the  bar  is  reache<i. 
Along  the  crest,  in  front  and  to  the  north  of  the  channel,  there  has  been  an  apparent 
shoanng  of  from  half  a  foot  to  1  foot. 

The  only  place  on  the  crest  of  the  bar  where  the  depth  of  one  and  a  half  years  ago 
has  been  maintained  is  through  the  channel  contiguous  t-o  the  jetty,  and  even  here 
there  are  spots  where  shoaling  has  occurred.  A  slight  shoaling  has  also  occurred  iu 
Galveston  Channel  west  of  Fort  Point  light -house,  caused  by  sand  brought  in  through 
the  swash-channel.  The  head  of  this  channel  is  now  closed,  and  it  is  believed  that 
Galveston  Channel  will  soon  resume  its  normal  depth.  The  depth  on  the  inner  bar 
remains  substantially  unchanged.  The  changee  in  Itolivar  Channel  beyond  those 
already  noted  are  unimportant.  Its  eastern  extremity  is  almost  exactly  where  it  was 
at  time  of  last  survey. 

The  causes  of  most  of  these  changes  are  easily  exnlaine<l.  The  building  of  the 
inner  portion  of  the  jetty  has  caused  a  scour  on  the  aajacent  shoal,  and  the  material 
has  been  deposited  in  the  channel  beyond,  and  the  enfeebled  current  of  this  channel 
has  been  unable  to  remove  it. 

The  shoaling  south  of  the  jetty  is  caused  by  southerly  winds,  whicli  bring  the  sand 
in  from  the  long  shoal  extending'sonthward.  A  portion  of  this  sand  is  carried  acrons 
the  jetty  at  a  point  nearly  south  of  the  light- vessel  and  deposited  on  the  north  side 
of  it.  The  outgoing  tide,  unable  t^  force  it  back  to  the  southward  as  formerly,  on  ac- 
count of  its  weakened  power  in  that  direction,  due  to  the  height  of  the  jett.y,  pushes 
it  to  the  eastward  and  so  extends  the  shoal  in  that  direction.  It  is  quite  certain  that 
the  sand  moves  as  hero  indicate<l,  from  the  fact  that  the  sand  is  banked  up  against  the 
jetty  on  the  south  side  at  this  point,  showing  the  direction  of  it«  movement,  and  the 
trench  on  the  north  side  at  the  same  point  must  be  caused  either  by  the  overfall  during 
this  movement  or  by  the  scour  of  the  outgoing  tide,  showing  its  direction  to  be  along 
the  jetty  at  this  point  rather  than  across  it. 

With  regard  to  the  shoaling  on  the  crest  of  the  bar,  it  should  be  remembered  that 
during  the  winter  months,  when  the  northers  prevail,  is  the  time  of  greatest  scour  on 
the  bar;  and  during  the  summer  months,  or  during  the  absence  of  .northers  and  the 

Srevalence  of  easterly  and  southeasterly  winds,  the  crest  of  the  bar  is  always  shoaled, 
fow,  this  survey  was  made  in  midsummer  and  only  a  short  time  subsequent  to  a  very 
severe  easterly  storm,  which  was  not  accompanied' nor  followe<l  by  any  extraordinaiy 
outgoing  tides,  while  the  survey  with  which  it  is  being  compared  was  made  in  mid- 
winter, and  it  is  believed  that  to  this  cause  may  be  attributed  the  apparent  shoaling 
where  there  was  every  reason  to  expect  a  deepening.  This  belief  is  further  strength- 
ened from  the  fact  that,  on  the  6th  of  December  last  some  soundings  taken  through 
the  jetty  channel  gave  two  lines  across  the  bar  with  a  least  depth  of  12f  feet  at  mean 
low-tide;  which  is  1^  feet  greater  than  the  deepest  line  of  soundings  across  the  bar  of 
the  present  survey. 

Very  respectfully,  your  obedient  servant, 

H.  C.  Ripley, 
Vnit^  States  Asnstunt  Enpineer. 
Bvt.  Lieut.  Col.  S.  M.  Mansfield, 

Major  of  Engineers,  U.  S.  A, 


hbport  of  mr.  w.  a.  ulnkle,  superintendent. 

United  States  Engineer  Works, 

GaUeBton,  Tex.,  July  S,  1882. 
Colonel  :  I  have  the  honor  to  submit  my  report  of  operations  on  the  improvement 
of  harbor  at  Galveston,  Tex.,  for  the  fiscal  year  ending  June  30,  IS&2. 
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The  work  consisted  in  the  mftnafaotnre  and  placing  of  mattresses  and  repair  of 
plant. 

On  hand  Jnly  1,  1881,  11  mattresses,  SC  x  95'  z  1'.6. 
There  have  been  constrnoted — 

4S4  mattresses.  30^  x  95'  x  1'.6. 

1  mattress,  30'  x  82'  5"  x  1'.6. 

1  mattress,  SC  x80'  x  1'.6. 

1  mattress,  30'  x  eiK  x  1'.6. 

1  mattress,  30'  x  54'  x  1'.6. 

1  mattress,  30'  x  45'  x  1'.6. 
108  mattresses,  15'  x  95'  x  1'.4. 

Makinff  a  total  of  537  mattresses. 

There  have  been  placed  in  line  of  sonth  jetty — 

Foundation  course : 
41S  mattresses,  30'  x  95'  x  1'.6. 
1  mattress,  30'  x  82'  5"  x  1'.6. 
1  mattress,  30'  x  80'  x  1'.6. 
1  mattress,  30'  x  60'  x  1'.6. 
1  mattress,  30'  x  54'  x  1'.6. 
1  mattress,  30'  x  45'  x  1'.6. 

Making  a  total  (in  foundation  course)  of  417  mattresses. 
In  second  course  there  haye  been  placed — 

8  mattresses,  30'  x  95'  x  1'.6.  « 

102  mattresses,  15'  x  95'  x  1'.4. 

Making  a  total  (in  second  course)  of  104  mattresses. 

Total  number  of  mattresses  placed  in  south  jetty,  521 ;  leaving  6  mattresses  on  hand 
Jane  30,  1882. 

In  this  work  there  has  been  used  the  following  material : 

Cords  of  brush 24,963.15 

Cords  of  cane 1, 445. 31 

Pounds  of  lathyarn 13,428 

Oak  stakes 32,037 

Pounds  ratline 72,859 

Ponnds  3-iDch  manillaiope 10,750 

Pounds  3-inch  sisal  rope 3, 727 

Pounds  iron  thimbles 2,833 

Pounds  spun  yarn 33, 302 

Cubic  yards  stone 27, 125. 92 

Cubic  yards  concret-e 161 

COST  OF  WORK. 

Manufacture  of  mattresses $31, 630  55 

Kepairs  of  plant 17,047  H 

Placing  mattresses  in  south  jetty 27,224  99 

Storing  and  cost  of  stone 98,041  69 

Surveys 1,010  l4 

Superintendent,  clerks,  and  watchmen 9, 037  34 

Storing  and  cost  of  brush  and  cane :.  118,466  82 

Marline,  rope,  and  ratline 15,345  34 

Other  harbors 39  50 

317,843  48 

KOTB.— Number  of  cubic  yards  of  ballast  placed  in  south  jetty,  27,306.92. 
Kamber.of  cubic  yards  of  brush-mattress  work  placed  in  south  jetty,  84,065.97. 
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JStatement  shmnng  number  of  days  of  favorable  weather  and  the  number  of  maUreesm  plme^i 

during  the  year. 


Monthft. 


July. 


1881. 


Aagast 

September  . 


October 

November. 
December . 


•Jaoaary . 

Febmary., 

Haroh.... 


April. 
May.. 


1882. 


•June . 


16 

17 
11 

6 

0 
15 

5 
7 
11 

9 

16 

19  i 


141 


521 


Vvmber  of  days  lost,  and  oaose. 


Three  daTS,  no  stone ;  (me  day,  no  mattresses ;  aa^  eae 

day,  holiday. 
Nine  days,  no  stone;  one  day,  SandaT. 
Four  days,  no  stone;  one  day,  repairinj^  tni;;  Cynthia;  one 

day,  receiYing  brush. 

One  day,  no  stone :  four  days,  repairing  tug  Cynthia. 
Two  days,  no  stone. 


One  day,  no  stone ;  three  davs,  no  mattresses,  outof  I 

Three  aays,  repairing  tug  Cynthia. 

One  day,  current  too  strong  to  tow  mattressee  with  tag 

Molyneuz — tug  Cynthia  under  repairs. 
Three  days,  current  too  strong  to  tow  mattresses  witk  tag 

Molyneuz — tug  Cynthia  under  repairs. 
One  day,  making  survey ;  one  day.  repairing  lug  MolyiMBZ ; 

two  days,  current  too  stoonjzto  tow  mattresses  with  tag 

Molyneuz — tug  Cynthia  under  repairs. 
One  day,  making  survey;   three  days,  no  sto&e,  barges 

loaded ;  two  days,  Sundays. 


There  were  twenty-one  mattresses  lost,  as  follows :  Three  broken  up  by  heavy  ( 
at  son  til  jetty  before  sinkinf;^;  twelve  were  water- logged  from  long  remaining  in  the 
water  dnring  prevalence  of  bad  weather  and  had  to  be  beached  to  avoid  obstmeting 
channel ;  six  broke  loose  from  mooring  at  Fort  Point  and  went  to  pieces. 

Eighty-two  and  seventy-four  hundredths  cubic  yards  of  stone  were  washed  off 
barges  near  platform  February  3,  1882. 


REPAIRS  OF   PLANT. 

Four  barges  were  hauled  out  and  repaired ;  the  storage  mattress  platform  was  re- 
paired ;  tug  Cynthia  was  hauled  out  once,  and  hull  cleaned  and  boiler  and  machisery 
repaired;  tu^  Molyneux  hauled  out,  and  hull,  boiler,  and  machinery  repaired. 

The  plant  is  complete,  well  adapted  to  the  service,  and  in  excellent  condition. 
Respectfully, 

W.   A.   HlNKLK, 

Superintendent. 
Col.  S.  M.  Mansfield, 

United  States  Engineers, 


The  following  report,  to  which  reference  is  made  in  the  last  Annual 
Beport  of  this  office,  page  1328,  haying  been  accidentally  omitted  there- 
from, is  here  inserted  as  part  of  the  record  of  the  progress  of  the  work : 

supplementary  report  of  special  board  of  enginber8- 

Army  Building, 
yew  Ff^fe,  October  31,  1880. 
General:  Your  letter  of  October  21,  1880,  refers  to  this  Special 
Board,  which  has  several  times  given  its  views  as  to  various  devices  for 
improving  the  entrance  to  the  harbor  of  Galveston,  Tex.,  by  jettiea^  a 
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report  of  Maj.  S.  M.  Mansfield  recommending  for  adoption  as  his  choice 
of  those  s^^stems  the  method  pursued  in  the  construction  of  the  jetties 
at  the  mouth  of  the  Maas,  Holland,  in  preference  to  that  used  in  closing 
Kew  Inlet,  North  Carolina,  and  in  sinking  submerged  jetties  in  Charles- 
ton Harbor. 

There  does  not  seem  to  be  anything  in  Major  Mansfield's  letter  to  in- 
duce this  Board  to  change  its  views  as  set  forth  in  their  past  reports. 
The  information  given,  however,  in  reference  to  the  abundance  of  brush 
and  stone  available  has  an  important  bearing  upon  the  cost  of  construc- 
tion of  the  jetties.  Major  Mansfield's  experience  thus  far  goes  to  prove 
that  brush  mattresses  can  be  put  down  in  the  shoals  in  mild  weather, 
and  that  they  have  kept  their  place  during  the  storms  of  August  11  and 
12.  This  trial  extends  to  a  length  of  100  feet  on  the  north  jetty  in  pro- 
longation of  the  Bolivar  gabionnade,  and  to  315  feet  length  in  the  south 
jetty,  commencing  in  6  feet  depth  of  water.  No  trial  seems  to  have  been 
made  with  log  rafts.  We  have  no  preferences  in  reference  to  the  three 
methods  indicated  by  sketches  B,  C,  and  D  in  our  report  of  January  7, 
1880,*  any  further  than  this,  that  we  thought  the  log  base  for  a  brush 
raft,  whether  a  simple  grillage  or  formed  by  logs  in  contact,  would  hold 
together  better,  and  could  be  towed  out  to  its  position  in  the  jetty  and 
sunk  there  more  readily  and  in  rougher  weather  than  a  brush  raft  with- 
out logs.  If  the  simple  brush  raft  is  found  sufficient ;  if  it  can  be  made 
more  cheaply  without  than  with  a  timber  base;  and,  further,  if  it  can 
be  placed  in  position  without  much  risk  of  being  torn  asunder,  we  think 
it  should  be  used.  No  sufficient  reasons  present  themselves  against  the 
use  of  brush  mattresses  at  this  locality,  for  Galveston  Bar  is  formed  of 
Gulf  sand  and  liot  by  river  mud,  and  there  will  be  little  settling,  except 
possibly  by  undermining,  at  the  outer  edges.  An  ordinary  enrockment 
would  stand  probably  as  well  upon  the  sands  of  this  shore  or  bar  as  in 
similar  positions  at  the  north.  Breakwaters  in  Long  Island  Sound 
and  along  the  coast  of  Massachusetts  and  Maine  are  simple  enrock- 
ments.  No  bases,  either  mattresses  or  grillages,  have  been  required  for 
those  constructions,  and  none  would  be  needed  on  the  Galveston  Bar  if 
stone  could  be  delivered  as  cheaply  there  (say  from  $1  to  $1.25  per  cubic 
yard)  as  in  northern  sei^tions  of  the  country.  The  wearing  of  currents 
or  the  overfall  at  the  foot  of  the  jetties  would  merely  drop  down  the 
stone  at  the  edges  thus  (Fig.  A).  But  as  stone  costs  $4  and  brush  only 
$1  per  yard,  economy  of  construction  demands  the  use  of  the  latter  as 
far  as  possible. 


jPig^cu. 


We  do  not  think  it  at  all  necessary,  as  we  have  said  in  previous  re- 
ports, to  follow  the  system  of  construction  of  the  Maas  jetty  in  its  literal 


*8ee  ADDual  Report  of  Chief  of  BDgineers  for  1880,  page  1821,  Part  ff. 
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sense.  A  thick  brush  mattress  safficiently  strong  to  insure  its  being 
held  in  place  until  sunk  to  its  position,  without  risk  of  being  torn  to 
pieces  by  waves,  if  covered  with  stone,  can  scarcely  be  dismembered  by 
storms,  for  it  will  probably  be  filled  with  sand,  and  the  stones  sinking 
into  the  meshes  will  hold  it  together.  Further,  the  Dutch  system  is 
very  costly.  It  involves  much  skilled  labor  and  much  exposure  in  the 
water.  In  fact,  laying  the  stones  on  the  side  slopes  and  paving  the 
upper  surface  would  involve  careful  construction  and  much  delay,  so 
that  a  contra<itor  who  had  never  done  such  work  could  not  safely  esti- 
mate for  it  except  at  excessive  prices.  A  system  that  does  not  require 
accuracy  of  construction,  and  therefore  admits  the  work  to  go  on  even 
when  the  sea  is  a  little  rough,  is  preferable,  especially  in  this  locality, 
to  the  more  elaborate  and  difficult  method  followed  iu  the  Holland  jetties. 

It  was  to  avoid  the  great  losses  by  delay  and  various  expenditures  for 
plant  that  in  our  last  report  we  advised  the  construction  of  these  jetties 
by  contract.  It  is  presumed  that  the  contractor  will  push  his  work  for 
his  own  interest,  and  will  lose  no  time  that  can  possibly  be  availed  of 
for  that  purpose.  We  are  still  of  the  opinion,  therefore,  that  the  con- 
tract system  in  this  special  case,  if  it  can  be  carried  out,  will  prove 
preferable  to  the  system  of  hired  labor.  The  officer  in  charge  of  the 
improvement  can  ascertain  if  there  are  suitable  persons  in  that  vicinity 
or  elsewhere  to  undertake  such  work. 

In  reference  to  height  of  jetties  we  desire  to  sa^'  that  the  original 
plans  contemplated  their  submergence  throughout  the  greater  portion 
of  their  length.  It  is  recommended  that  they  be  kept  below  low-water, 
with  sufficient  width  to  permit  of  being  raised  to  that  level  if  adjudged 
necessary.  It  is  not  thought  that  a  width  of  24  feet  at  the  low-wat«r 
level  will  be  required,  except,  perhaps,  at  their  outer  ends  if  prolonged 
into  deep  water.  It  is  inferred  from  the  records  of  observations  in  ref- 
erence to  the  breaking  of  waves  that  during  gales  in  the  Gulf  they  will 
break  before  reaching  12-foot  soundings  off  the  shore.  Within  those 
soundings,  where  only  the  smaller  waves  break,  there  will  not  be  as 
much  exposure  as  beyond,  and  the  width  of  jetty  need  not  be  so  great. 

While  it  may  not  be  necessary  to  extend  the  jetties  as  far  as  the  esti- 
mate calls  for,  or  to  raise  them  to  the  height  indicated  therein,  it  seems 
probable  that  they  must  be  connected  with  the  shore,  if  only  by  an 
apron  formed  of  mattresses  covered  with  just  sufficient  stone  to  hold 
them  in  place.  The  south  jetty  should  be  connected  with  the  channel 
breakwater  already  constructed;  the  north  jetty  with  the  beach  at  Bol- 
ivar Island.  It  is  quite  possible  that  the  gabionnade  already  formed 
may  be  sufficient  to  prevent  the  formation  of  a  swash-channel  between 
the  inner  end  of  the  north  jetty  and  Bolivar  Peninsula.  In  that  case 
the  apron  will  be  limited  to  the  space  between  the  inner  end  of  the 
gabionnade  and  the  beach. 

In  conclusion^  the  Board  can  find  no  reason  in  the  additional  informa- 
tion furnished  it  for  changing  methods  of  construction  hitherto  recom- 
mended, or  for  adopting  the  elaborate  methods  shown  by  the  sections, 
plans,  and  profiles  of  the  drawings  sent,  or  for  prosecuting  the  constrao- 
tion  by  hired  labor  until  the  system  by  contract  shall  be  tried  and  found 
a  failure.  We  advise  that  th^  jetty  be  almost,  if  not  wholly,  submerged, 
as  originally  intended  by  Major  Howell  and  recommended  by  this  Board, 
and  that  it  be  made  wide  enough  so  that  at  the  outer  ends  beyond  the 
10-foot  curves  it  can  be  raised,  if  necessary,  out  of  water. 

In  fact  the  system  of  construction  of  the  Maas  jetty,  originated  many 
years  since,  is  very  expensive  where  labor  is  high.  Much  cheaper 
methods  of  making"  mattresses  have  been  practiced  by  our  owu  officers 
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during  the  past  ten  years.  We  think  that  a  simply  made  mattress, from 
50  to  CO  feet  wide  according  to  depth  of  water,  made  with  or  without 
logs,  that  will  lay  a  thickness  of  from  2  to  3  feet  will  be  sufficient  to  use 
from  the  shore  out  to  a  depth  of  10  feet;  that  this  mattress  should  be 
covered  with  enough  stone  to  sink  it  and  hold  it  to  the  bottom  firmly. 
Afterwards,  upon  this  apron,  stone  should  be  thrown  along  the  middle 
line  and  be  left  to  take  its  own  slope.  By  this  means  a  jetty  will  be 
formed  submerged  below  the  mean  low-water  line  to  depths  varying 
from  0  at  the  shore  to  say  4  feet  at  the  lOfoot  curve.  We  do  not  un- 
derstand the  necessity  for  the  expensive  plant  proposed  by  Major  Mans- 
field. From  our  examination  of  the  report  it  would  seem  that  the  prep- 
arations therein  indicated  would  admit  the  construction  of  both  jetties 
in  two  years,  whereas  no  such  rate  of  structure  will  be  required  to  meet 
the  limited  appropriations  from  year  to  year.  We  are  of  opinion  that 
if  the  system  indicated  by  this  Board  be  canied  out  the  jetties  will  cost 
leas  than  the  estimate  submitted  and  will  be  constructed  with  much  less 
outlay  for  plant.  Of  course  we  would  omit  the  system  of  piling  and 
railways  exhibited  on  Major  Mansfield's  plans. 

The  papers  referred  to  us  in  connection  with  this  subject  are  herewith 
returned. 

Bespectfully  submitted. 

Z.   B.  TOVTER, 
Colonel  of  Engineers^  Bvt.  Maj.  Gen. 

John  Newton, 
Colonel  of  Engineers^  Bvt.  Maj.  Gen. 

Q.   A.   GiLLMORE, 

Lieutenant' Colonel  of  Engineers^  Bvt.  Maj.  Gen. 
Brig.  Gen.  H.  G.  WaiaHT, 

Chief  of  Engineers  J  U.  S.  A. 


ADDENDUM. 

NoyEMBEE  19,  1880. 
The  foregoing  report  was  written  before  seeing  Major  Mansfield.  From 
his  letter,  in  connection  with  two  papers  prepared  by  his  assistant,  Mr. 
Bipley,  and  the  drawing  presented,  we  inferred  that  the  Holland  system 
as  applied  at  the  mouth  of  the  Maas  had  been  adopted  by  him  without 
much  change  for  the  Galveston  jetties.  From  our  conversation  with  him 
since  we  learn  that  ho  does  not  intend  to  follow  that  method  any  further 
than  is  implied  in  the  use  of  brush  mattresses  loaded  with  sufficient 
stone  to  hold  them  in  place,  nor  to  raise  the  jetties  above  the  level  of 
low-water  if  sufficient  depth  over  the  bar  can  be  gained  without  doing 
80.  In  fact  his  ideas  as  to  the  construction  of  the  jetties  seem  to  be 
essentially  the  same  as  our  own.  He  has  further  explained  the  difficulty 
of  getting  any  one  to  undertake  the  work  by  contract,  and  the  necessity 
therefore  for  buying  the  plant  specified,  and  the  reasons  for  its  great 
cost.  We  concur  with  him  that  the  jetties  should  be  pushed  forward  as 
fast  as  possible  by  the  most  available  means  at  his  command,  leaving 
the  contract  system  to  develop  itself  at  Galveston,  as  elsewhere  on  the 
Texas  coast,  as  it  may. 

Z.  B.  TOWEE, 

Colonel  of  Engineers,  Bvt.  Mc^.  Gen. 
John  Newton, 

Colonel  of  EngineerSy  Bvt.  Maj.  Gen. 

Q.   A.   GiLLMORE, 

Lievtenant  Colonel  of  Engineers,  Bvt.  Maj.  Gen..  U.  8.  A. 
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O2. 

IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

Original  estimate  (for  channel  100  feet  wide  and  12  feet  deep),  1877 $446, 326  49 

Appropriated,  1872  to  1882 446,500  00 

The  condition  of  the  work  at  the  close  of  the  last  fiscal  year  was  as 
follows: 

The  channel  between  Bolivar  Channel  and  Bed  Fish  Bar  had  a  width 
at  bottom  of  100  feet  and  a  depth  of  12  feet;  from  the  cut  at  Bed  Fish 
Bar,  connecting  the  upper  and  lower  bays,  the  channel  permitted  the 
passage  of  vessels  of  9  feet  draught  to  within  a  short  distance  of  Hous- 
ton. The  dredging  accomplished  with  the  funds  appropriated  in  1872, 
1874,  1875,  1876,  and  1878  was— 

1.  A  channel  through  Bed  Fish  Bar  1,500  feet  long,  70  feet  wide,  and 
over  7  feet  deep. 

2.  A  channel  between  Bolivar  Channel  and  mouth  of  San  Jacinto 
Biver,  and  through  Bed  Fish  Bar,  6,100  feet  long,  14J  feet  deep,  and 
connecting  depths  in  channel  of  9  feet  and  8^  feet  in  the  upper  and  low- 
er bays,  and  with  the  private  works  of  improvement  at  Morgan's  Point. 

3.  The  channel  between  Bed  Fish  Bar  and  Bolivar  Channel,  12  feet 
deep  and  100  feet  wide  at  bottom. 

PROGRESS  MADE  DURING  THE  TEAR  ENDOG  JUNE  30,  1882. 

The  contract  with  James  E.  Slaughter,  dated  July  17, 1881,  for  dredg- 
ing a  channel  in  upper  Galveston  Bay,  fixed  the  date  of  commencing 
work  September  5,  1881. 

For  certain  reasons  the  date  of  commencement  was  extended  (under 
authority  of  the  Chief  of  Engineers)  to  December  15,  and  then  again  to 
February  8,  1882;  but  it  was  not  until  the  beginning  of  March  that  the 
apparatus  arrived  at  Galveston,  where  it  was  necessary  to  put  it  in 
order  and  arrange  for  active  operations.  Actual  operations  commenced 
March  30.  Dredging  began  at  the  upper  end  of  the  government  cut,  at 
Bed  Fish  Bar,  in  12  feet  of  water;  the  extension  of  dredging  following 
the  direct  line  as  staked  ofi'  according  to  the  permanent  beacons  in  the 
upper  bay.  * 

The  plant  consists  of  one  dredge- boat  (the  Charles  Forbes),  one  tug 
(Continental),  and  one  scow  containing  four  wells  with  a  capacity  of  260 
yards. 

The  material  excavated  and  removed  from  channel  under  this  con- 
tract, from  March  30  to  June  30, 1882,  was,  in  the  aggregate,  160,440 
cubic  yards,  and  was  deposited  above  one-quarter  mile  to  the  westward 
of  the  channel  cut  in  8jt  feet  of  water.  The  cut  is  36  feet  wide  and  4^ 
feet  deep,  in  soft  mud  bottom.  Length  of  line  is,  approximately,  1,500 
feet. 

The  following  is  an  abstract  from  my  monthly  report  for  May,  1882: 

The  contractor's  attention  having  been  invited  to  the  fact  that  his  work  was  pitH 
gressing  in  a  very  ansatinfactory  manner,  owing  to  insufficient  equipment  of  plant,  h» 
replied  011  the  22d  of  May,  stating:  ''Biy  agent  had  written  me  that  the  scow  lost 
would  lie  taken  to  Morgan  City  and  repaired,  as  soon  as  the  currents  in  the  river  there 
would  permit  of  towing  her  there.  I  have  written,  by  this  mail,  urging  haste."  But 
one  dump  scow  is  as  yet  (June  7)  employed  upon  the  work,  and  the  progress  making 
Is  nnsatisfi&crory  in  consequence.  In  accordance  with  the  terms  01  agreement,  the 
oontructor  should  have  a  suitable  equipment.  At  the  present  rate  of  progress,  the 
work  contracted  to  be  completed  by  the  5th  of  September,  1882,  wiU  not  be  finished 
in  eighteen  months'  time. 
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PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1883. 

Continuing  the  improyement  of  channel  making  12  feet  of  water  for 
the  navigation  of  the  upper  bay. 

A  project  for  the  expenditure  of  the  appropriation  of  1881,  $50,000, 
together  with  the  appropriation  of  1882^  $94,500,  will  be  made  as  soon 
as  sufficient  data  can  be  collected  to  aid  us  in  projecting  a  plan  for 
furthering  the  improvement.  An  examination  and  survey  of  the  line 
will  be  made  as  soon  as  practicable,  and  the  results  thereby  obtaiued 
will  determine  future  operations  after  the  closing  of  work  under  contract 
with  Mr.  Slaughter. 

Certain  conditions  were,  by  the  terms  of  the  act  of  March  3. 1879,  im- 
posed upon  the  Buffalo  Bayou  Ship-Channel  Company,  and  tne  accept- 
ance of  these  conditions  by  that  company  was  formally  agreed  to  by 
preamble  and  resolutions  February  14, 1881.  (See  copy  of  papers  in 
the  last  Annual  Report  of  the  Chief  of  Engineers,  pages  1334-1340.) 

It  is  not  considered  that  this  improvement  can  be  made  permanent. 
With  the  balance  of  the  estimate  of  1877,  operations  may  be  continued, 
under  contract  during  the  fiscal  year  ending  June  30, 1884,  in  improv- 
ing the  channel. 

The  work  is  in  the  collection  district  of  Galveston.  The  light-honses  on  or  near  the 
line  of  the  work  are  (1)  at  Bolivar  Point ;  (2)  at  Fort  Point ;  (3)  at  Half  Moon  Shoal ; 
(4)  at  Red  Fish  Bar. 

For  commercial  statistics  see  report  on  improvement  of  entrance  to 
Galveston  Harbor;  also  report  on  improvement  of  Buffalo  Bayou. 

This  work  is  designed  to  accommodate  a  large  portion  of  the  com- 
merce of  the  district. 

Money  statement 

Jiilyl,  1881,  amount  available $203,478  74 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $14,792  89 

July  1,  1882,  outstanding  liabiUties 100,219  72 

116,012  61 

July  1,  1882,  amount  available 88,466  18 

Amount  appropriated  by  act  passed  August  2,  1882 94,500  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 182, 966  13 


O3. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

Estimate  of  1880,  dredging  bar  and  removing  sna^s  above  and  below  Liberty, 

and  dredging  on  the  bar  at  the  mouth  of  me  Middle  Paas $36, 541 

PROaBESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30^   1882. 

The  contract  with  Mr.  G.  L.  Long,  of  Mobile,  Ala.,  entered  into  July 
25, 1881,  conditioned  that  Mr.  LoDg  should  improve  the  navigation  of 
the  river,  from  Liberty  to  its  mouth,  by  cutting  out  a  sand-bar  and  re- 
moving all  obstructions  as  required. 

The  contractor  commenced  and  completed  his  work  in  the  month  of 

April.    The  work  accomplished  was  the  dredging  of  2,900  cubic  ,vards 

of  sand  in  making  a  cut  85  feet  wide  and  7  feet  deep  through  a  bar 

located  about  4  miles  below  Liberty;  also  the  clearing  of  the  river  be- 

92  E 


Digitized  by  VjOOQ IC 


1458   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

tween  the  mouth  and  Liberty  by  removing  thirty-three  snags  and  twenty- 
five  overhanging  trees  (on  25  miles  of  river)  and  the  part  removal  of  a 
wreck  (steamboat  J.  D.  Hine)  which  obstructed  the  channel  about  8 
miles  below  Liberty.  The  work  was  satisfactorily  done,  and  contract 
was  closed  by  the  payment  of  the  price  agreed  on,  viz,  $7^500,  on  the 
29th  of  April,  1882. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1883. 

The  project  for  expending  the  balance  remaining  of  the  last  appro- 
priation, combined  with  the  appropriation  of  1882,  has  not  yet  been  de- 
veloped. The  estimates  fully  cover  whatever  cost  the  necessary  works 
of  improvement  may  be  for  the  time  being,  but  there  is  no  basis  for  es- 
timating the  length  of  time  the  cats  made  through  the  bar  at  the  mouth 
and  the  bar  near  Liberty  will  remain  open  for  navigation,  or  as  to  the 
cost  of  maintaining  the  river  from  its  mouth  to  Liberty  in  a  navigable 
condition. 

Amount  appropriated  1878 $10,000 

Amount  appropriated  1879 2,500 

Amount  appropriated  1880 4,000 

Amount  appropriated  1881 10,000 

Amount  appropriated  18fc2 8,000 

Total  1878-1882 34,500 

The  available  funds  might  be  expended  in  the  fiscal  year  ending  June 
30,  1884,  in  coutiuuing  operations— dredging,  snagging,  &c. — as  may  be 
found  necessary.  Further  requisition,  in  the  absence  of  any  river  com- 
merce, is  not  at  present  demanded. 

The  -work  is  located  in  the  collection  district  of  Galveston ;  nearest  light-houM', 
Red  Fish  Bar,  Galveston  Bay. 

Money  statement. 

July  1, 1881,  amount  available |U,569  56 

July  1.  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1, 1881 7,938  66 

July  1,  1882,  amount  available 6,630  91 

Amount  appropriated  by  act  passed  August  2, 1882 8, 000  00 

Amoimt  available  for  fiscal  year  ending  June  30,  1883 14, 6:50  91 

Amount  (estimated)  required  for  completion  of  existing  project 14, 54 1  00 


O  4. 

IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

Estimate  of  1880,  for  a  channel  100  feet  wide  and  12  feet  deep  between 
Simms' and  White  Oak  Bayou 1385,299  75 

For  detailed  estimates,  &c.,  see  last  Annual  Eeport  of  the  Chief  of 
Engineers,  pages  1343-L347. 

PBOaBESS  MADE  DUBINO  THE  TEAB  ENDING  JUNE  30,   1882. 

Under  the  appropriation  of  $26,000,  act  of  March  3, 1881,  bids  were 
solicited  for  the  improvement  of  the  bayou.  The  following  is  an  ab- 
stract of  bids  received : 
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Abatrtuiof  proposals  far  improving  Buffalo  Bayouy  Texas,  in  response  to  advertisement  dated 
June  7,  1861,  and  opened  July  6,  1881,  by  Maj.  S.  M,  Mansfield,  Corp9  of  Engineers, 


Names  of  bidders. 


Dredging 

75,060 

onbio  yards. 


J_ 


;  Per  yard. 

1.  G.L.  Long ;         $0  21 

2.  J.  J.  Atkinson I  35 

3.  Jaa.  E.  Slaaghter 49 


Removing 
11.2  miles 
of  trees. 


Pw  mile, 

$199  00 

500  00 

193  50 


Aggregate. 


$17,978  80 
31,850  00 
38»917  20 


Mr.  G.  L.  Long,  of  Mobile,  Ala.,  being  the  lowest  responsible  bidder, 
contract  was  entered  into  with  him  September  1, 1881,  for  doing  the 
work  required,  viz,  removing  overhanging  trees  and  dredging  shoal 
places  in  the  bayou  near  the  city  of  Houston. 

Mr.  Long  commenced  in  February  the  cutting  of  trees  along  the  bayou, 
and  in  March  completed  the  work  of  removing  overhanging  trees. 
Eleven  and  two-tenths  miles  of  bank  received  attention.  In  April  the 
work  of  reducing  shoal  places  began.  From  April  to  June  30  there  was 
dredged  and  removed  an  amount  of  material  comprising  24,895  cubic 
yards  of  snags,  logs,  stumps,  and  earth.  The  work  has  progressed  slowly 
but  satisfactorily,  considering  the  amount  of  time  required  to  dredge 
away  the  stumps,  logs,  &c.,  imbedded  in  the  channel  of  the  bayou. 

The  plant  used  comprehended  one  dredge  (Osgood's  patent),  with 
dipper  of  1  cubic  vard  capacity,  and  one  derrick-boat,  with  a  boom  90 
feet  long  with  a  clear  swing  of  75  feet.  Another  dredge,  of  large  ca- 
pacity, has  just  been  added  to  the  plant. 

PROBABLE   OPERATIONS  FOR  THE  YEAR  ENDINO  JUNE  30,  1883. 

Completion  of  work  under  contract  with  G.  L.  Long  and  continuation 
of  work  of  improvement  by  contract,  with  the  funds  of  the  appropria- 
tion of  1882. 

Amount  appropriated  1881 |25,000 

Amount  appropriated  1882 50,000 

Totall881-1882 7r»,000 

One  hundred  thousand  dollars  could  be  profitably  expended  in  mak- 
ing the  improved  navigable  channel  during  the  fiscal  year  ending  June 
30,  1884. 

It  is  in  the  collection  district  of  Galveston,  and  the  nearest  light-houses  are  those 
at  Clopper's  Bar,  Red  Fish  Bar,  Bolivar  Point,  and  Fort  Point. 

Money  statement 

Jalyl,  1881,  amount  available $25,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1881 $5,684  18 

July  1,  1882,  outstanding  liabilities 18,454  84 

24, 139  02 

July  1,  1882,  amount  available - 860  i)H 

Amount  appropriated  by  act  passed  August  2, 1882 50,000  (lu 

Amount  available  for  fiscal  year  ending  June  30,  1883 50, 860  98 

Amount  (estimated)  required  for  completion  of  existing  project 310, 299  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,  lc84 .  100, 000  00 
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COMMBKCIAIi  STATISTICS. 

fEztraot  from  memoriAl  to  CongresB  of  the  Houston  Cotton  Exchange  and  Board  of  Trade,  dated 

March  8.  1882.] 

The  city  of  HouHton  is  a  port  of  delivery  of  the  United  States,  situated  at  the  head 

of  tide-water  on  Buifalo  Bayou,  50  miles  from  the  Gulf  of  Mexico. 

•  . «  «  •  *  «  • 

Vessels  drawing  9  feet  of  water  now  discharge  their  cargoes  at  the  railroad  wharves 
6  miles  below  the  city  limits.  The  work  of  ship-channel  improvements  now  nearly 
completed  by  the  United  States  engineers  will  afford  passage  for  vessels  of  13  feet 
draught  to  the  same  point.  The  work  of  extending  12-ioot  navigation  from  thence  to 
the  city  of  Houston  has  been  commenced  under  the  appropriations  made  by  Congress. 

This  will  afford  to  the  city  of  Houston  navigation  for  any  vessel  now  able  to  cross 
the  Galveston  outer  bar.  The  present  navigation  to  the  city  is  6  feet — the  business 
being  done  by  steamboats,  lighters,  and  light-draught  sailing  vessels. 

The  rapid  growth  of  the  lumber  trade  of  the  city  of  Houston  warrants  the  belief 
that  if  port  facilities  are  afforded  a  heavy  foreign  export  trade  in  lamber  can  be  de- 
veloped. 

The  ship-building  interest  is  already  of  considerable  importance.  The  countxy  along 
the  banks  of  Buffalo  Bayou  and  the  streams  emptying  into  it  afford  ample  supply  of 
oak  and  other  valuable  timber,  while  the  Houston  lumber  market  supplies  pine  of  the 
best  quality  at  very  low  rates.  The  interest  has  thus  far  been  confined  to  the  con- 
struction of  steamboats,  barges,  and  other  light-«)ranght  vessels;  but  with  port  facil- 
ities assured,  it  is  believed  that  vessels  of  greater  draught  will  be  built. 

The  situation  of  Houston  in  the  great  cattle  district  contiguous  to  the  Texas  coast 
warrants  the  belief  that  a  large  export  trade  in  live  and  slaughtered  cattle  can  be 
developed  if  port  facilities  are  guaranteed.  This  trade  is  already  carried  on  direct 
from  Buffalo  Bayou  to  Havana. 

The  total  dutiable  imports  and  duties  paid  at  the  Galvestot  custom-house  for  the 
year  ending  June  30,  1881,  were: 

Dutiable  imports $2,632,731  00 

Duties  paid 1,772,038  31 

The  list  of  imports  by  Houston  importers  are  exclusively  those  made  in  this  collec- 
tion district.  A  large  amount  of  imports  have  been  made  for  the  same  and  other 
Houston  importers  ihrough  the  ports  of  New  York  and  New  Orleans.  The  figures 
^ven  show  that  the  imports  by  the  Houston  importers  in  1881  were  in  excess  of 
fb42,000,  and  duties  in  excess  of  $459,200,  and  in  1882,  imports  in  excess  of  $776,900, 
and  duties  in  excess  of  $568, 100,  or  about  25  per  cent,  in  1881  of  the  total  imports  at 
the  Galveston  custom-house,  to  which  this  port  of  delivery  is  attached,  and  that  about 
25  per  cent,  of  the  entire  amount  of  the  duties  collected  were  paid  by  Houston  im- 
porters. 

The  foreign  imports  of  the  city  of  Houston  in  1881  rank  as  twenty-fonrth  among  the 
-ninety-eight  enumerated  customs  districts  of  the  United  States. 


IMPROVEMENT  OF  MOUTH  OP  BRAZOS  RIVER,  TEXAS. 

Estimate  for  north  and  south  jetties,  1880 $522,890  44 

Appropriated,  1880-'82 130,000  00 


392,890  44 

For  detailed  estimates',  &c.,  see  last  Annual  Eeport  of  the  Chief  of  En- 
gineers, pages  1349-1355. 

At  the  end  of  the  last  fiscal  year  (June  30, 1881)  the  north  jetty  had 
been  extended  (mainly  on  shore)  a  distance  of  742^  feet. 

The  general  thickness  (depth  of  brush  work)  throughout  the  line  was 
3  feet ;  the  width  at  inner  end  was  27.8  feet,  and  gradually  widened 
to  60  feet  at  the  seaward  end. 


Digitized  by  VjOOQ IC 


APPENDIX    O. 


1461 


PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1882. 

Messrs.  B.  EAoters  &  Son  completed  the  work  of  their  coutract  (dated 
January  19, 1881)  the  latter  part  of  September. 

Under  this  contract  there  was  placed  in  north  jetty  a  foundation 
course  of  brush  mattresses  aggregating  in  length  1,043^  feet.  The  shore 
portion  comm^ced  with  a  width  of  27.8  feet.  The  seaward  i)ortion  aver- 
aged 60  feet  width  throughout.  The  general  height  (thickness  of  mat- 
tress and  concrete  ballast)  was  3  feet  above  the  sand  bottom. 

The  project  for  the  expenditure  of  the  funds  ($40,000)  appropriated  by 
act  of  March  3, 1881,  recommended  continuation  of  work  on  north  jetty 
by  the  use  of  brush  mattresses  and  stone  or  concrete  ballast  under  con- 
tract. The  following  is  an  abstract  of  proposals  received  in  response  to 
advertisement  solicited: 

Abitraci  of  prQposaU  far  impramng  Brazos  RivtVy  Texas j  in  response  to  advertisement  date4 
June  20,  1881,  and  opened  July  20,  1881,  by  MaJ.  S.  M,  Mansfield,  Corps  of  Engineers, 


NftRiea  of  bidden. 

Bnwh,  4, 590 
cubic  yards. 

Stone,  30$ 
cubic  yards. 

Gravel,  411 
cubic  yards. 

Coucrete,  364 
cubic  yards. 

Per  tftt.  yd, 

18  00 

700 

900 

Aggregate. 

1.  B  Kanton  &Sod 

Ter  eu.  yd, 
460 

Pw  Ott.  yd. 

17  60 

No  bid. 

900 

Per  m.  yd. 

f6  00 

7  00 

4  60 

$29, 799  00 

2.  6.  L.  lion^ 

3.  Wm.  W.  Barke 

28,102  50 

1.' Formal;  highest  bid. 

2.  Informal;  1x>nd  incomplete  and  yoid;  no  speolfied  price  for  stone,  and  proposals 
incomplete ;  bids  unsatisfactory. 

3.  Formal ;  bids  satisfactory ;  contract  recommended. 

Some  delay  was  had  in  awarding  the  contract;  but  finally  the  Sec- 
retary of  War  decided  that  Mr.  G.  L.  Long's  bid  was  formal,  and  that 
the  contract  should  be  given  to  him.  In  compliance  with  said  decision 
contract  was  entored  into  with  Mr.  G.  L.  Long  on  the  19th  of  Septem- 
ber for  doing  the  work  required  in  continuing  construction  of  the  north 
jetty  as  specified. 

Mr.  Long  began  the  work  of  his  contract  the  end  of  September.  A 
sufficient  quantity  of  concrete  blocks  was  made  in  October  and  Novem- 
ber to  keep  the  work  of  sinking  mattresses  well  in  hand,  and  the  first 
mattress  was  placed  in  December. 

By  the  27th  of  May,  the  work  under  this  contract  was  completed ; 
1,492  linear  feet  of  jetty  was  added  to  the  former  work ;  foundation 
course,  60  feet  wide  and  2^  feet  high )  using  an  amount  of  material 
equal  to  6,290.84  cubic  yards  of  brush  mattresses,  and  1,376.86  cubic 
yards  of  concrete  ballast. 

The  contract  was  satisfactorily  performed,  and  the  work  was  left  in 
good  condition. 

A  recent  examination  and  survey  was  made  (chart  herewith)  of  the 
bar  and  entrance  to  the  river. 

The  condition  of  the  shore  work  (B.  Kanters  &  Son's  contract)  shows 
that  it  has  been  damaged  by  the  action  of  the  river  current,  during  sud- 
den and  heavy  rises,  in  cutting  away  the  channel  bank,  causing  settle- 
ment of  the  channel  side  of  the  jetty  by  partial  undermining,  deep  water 
hogging  the  work  close  down  to  the  point. 

A  considerable  part  of  the  damage  was  occasioned  by  the  pounding 
of  immense  drift  logs  upon  the  top  of  the  mattress,  in  one  case  grinding 
the  concrete  ballast  to  powder,  and  then  tearing  loose  the  fascines  and 
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filling.  The  storm  of  the  7th  of  May  slightly  increased  the  damage  to 
this  part  of  the  work,  by  a  further  catting  away  of  the  bank  which  in- 
duced the  very  irregular  settlement  of  the  line  of  mattresses.  No  steps 
were  taken  ^save  a  small  addition  of  ballast  at  a  few  points)  to  repair 
the  damage  done,  because  thought  unnecessary.  This  work  has  served 
its  purpose  in  extending  the  shore  line  north  of  it  gnlfward  and  main- 
taining it,  giving  the  jetty  proper  a  good  shore  bearing.^ 

Under  date  of  May  13, 1882,  Mr.  John  M.  Picton,  assistant  engineer, 
reports : 

It  wtis  observed  that  there  was  a  scour  of  a  foot  or  more  at  and  beyond  the  onter 
end  of  the  jetty  May  6,  and  that  the  last  three  mats  were  placed  npon  clay  bottom  in 
about  12  feet  of  water  at  ordinary  high -tide. 

PROBABLE  OPEBATIONS  OF  THE  YEAR  ENDING  JUNE  30,   1883. 

Project  for  the  expenditure  of  the  funds  of  the  appropriation  of  1882, 
$50,000,  will  recommend  continuation  of  jetty  construction,  by  means  of 
brush  mattresses  and  stone  or  other  ballast,  under  contract. 

One  hundred  thousand  dollars  may  be  profitably  expended  in  the  fis- 
cal year  ending  June  30, 1884,  in  continuing  operations  in  accordance 
with  approved  plan. 

Commercial  statistics,  none. 

The  work  may  not  be  susceptible  of  permanent  completion ;  estimates 
\s  ill  vary  accordingly. 

It  is  located  in  the  collection  district  of  Qalveston,  and  the  nearest  light- house  is  at 
entrance  to  Galveston  Harbor. 


Money  statement. 

Jiilyl,  1881,  amount  available $43,000  00 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 40,759  03 


July  1,  1882,  amount  available 2,240  97 

Amount  appropriated  by  act  passed  August  2, 1882 50,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 52, 240  97 

Amount  (estimated)  reauired  for  completion  of  existing  project 392, 890  M 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  100, 000  00 


0  6. 

IMPROVEMENT  OF  PASS  CAVALLO  INLET  TO  MATAGORDA  BAY,  TEXAS. 

Efttimate,  south  jetty  and  groins  for  shore  protection,  1879 $1, 039, 280 

Appropriated,  1876-1882 240,000 

Unappropriated  balance 799,280 

For  detailed  estimates,  &c.,  see  Annual  Report  of  the  Chief  of  En- 
gineers, pages  1258-1260, 1880. 

At  the  beginning  of  the  year,  July  1, 1881,  the  work  in  position  cov- 
ered an  extension  to  south  jetty  of  958  linear  feet,  of  which  565  feet 
was  built  on  shore  and  the  rest  in  water  1^  to  2  feet  depth.  The  inshore 
end  began  with  mattresses  25  feet  widectver  all,  and  gradually  increased 
in  width  along  the  jetty  until  at  the  water  line  it  reached  60  feet. 

The  average  thickness  on  shore  was  3  feet,  and  in  water  2^  feet.  The 
protective  covering  was  a  mixed  ballast  of  concrete  and  stone. 
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PROGBESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1882. 

The  progress  of  work  under  contract  with  Messrs.  B.  Kanters  &  Son 
was  impeded  by  high  seas  and  squally  weather,  and  further  delayed  by 
the  want  of  sufficient  quantities  of  atone  when  most  needed.  Owing  to 
these  circuhistances,  additional  time  was  granted  the  contractors  (after 
December  1)  in  which  to  complete  tiieir  contract.  By  the  18th  of  Feb- 
ruary, 1882,  the  funds  available  for  expenditure  under  this  contract 
were  exhausted  and  the  contract  was  closed. 

The  total  length  of  jetty  constructed  by  Messrs.  B.  Kanters  &  Son 
was  1,325  feet,  consisting  of  a  foundation  course  averaging  25  to  60 
feet  width  on  shore  and  full  60  feet  width  in  its  seaward  portion,  and 
with  a  second  tier  and  upper  course  partly  built  thereon.  The  work, 
when  inspected  prior  to  acceptance,  presented  a  very  stable  and  finished 
appearance.  The  brush  work  was  entirely  covered  by  the  stone  and 
concrete  ballast.  On  the  shore  end  the  sand  had  banked  up  against 
the  sides  of  the  jetty,  and  in  places  covered  the  entire  structure.  At 
the  gulf  end  the  top  of  the  jetty  was  at  the  surface  of  ordinary  high- 
water.  From  the  outer  end  of  the  upper  course  the  riprap  sloped  down 
to  about  2  feet  below  the  water  surface  at  the  end  of  the  second  course 
of  mattresses.  At  the  outer  end  of  the  first  course  of  mattresses  the 
water  was  about  12  feet  deep.  The  shore  line  had  advanced  with  the 
extension  of  the  jetty;  the  advance  being  400  feet  on  thenorth  side  and 
360  fi»et  on  the  south  side  of  the  jetty,  with  indications  of  a  further  shoal- 
ing some  distance  in  advance  of  the  outer  end  of  the  jetty. 

With  the  appropriation  of  $60,000  of  March  3, 1881,  it  was  intended 
to  continue  the  work  on  south  jetty.  In  response  to  advertisement 
bids  were  received,  viz : 

Ahstrict  of  proposals  for  improving  Pass  CavallOy  Textu,  in  response  to  advertisement  dated 
Jmte  20,  1881,  and  opened  July  20,  1881,  hif  Maj,  8,  M,  Mansfieldj  Corps  of  Engineers, 


Names  of  bidders. 


1.  G.  L.  Long 

2.  R.  Kanters  &  Son  . 


Brash,  5,500 
cable  yards. 


I 


Per  eu.  yd. 
$1  35 
8  25 


stone.  430 
cubic  yards. 


GfaTe],485 
cubic  yards. 


Per  eu.  yd. 


$8  50 


Concrete,  640 
cubic  yards. 


Per  eu.  yd. 

$7  0« 

6  50 


Per  eu.  yd. 

$7  00 

8  50 


Aggregate. 


1.  Informal ;  bond  incomplete  and  void  ;  no  specified  price  for  stone ;  bids  unsatis- 
factory. 

2,  Formal;  bids  are  too  high,  and  therefore  unsatisfactory. 

In  compliance  with  instructions  received  from  the  office  of  the  Chief 
of  Engineers,  contract  was  entered  into  with  Mr.  G.  L.  Long  on  19th  of 
September  for  doing  the  work  required,  viz,  placing  mattresses,  in  con- 
structing south  jetty,  and  ballasting  jetty  with  concrete  or  stone. 

The  contractor,  finding  that  he  was  unable  to  complete  the  work,  even 
if  able  to  commence  it,  before  the  30th  of  June,  asked  for  an  extension 
of  time,  promising  to  use  all  energy  to  finish  in  sixty  days  from  June  30. 
The  authority  to  grant  extension  has  been  received.  July  1,  1882,  the 
assistant  engineer  in  charge  reports : 

Four  mattresses  are  constructed,  and  will  be  placed  as  soon  as  arrange- 
ments for  the  delivery  of  material  have  been  perfected.    Plenty  of  stone 
and  brush  piled  on  line  of  railroad,  but  the  trouble  seems  to  be  in  trans- 
porting it  rapidly  enough. 
^  The  railroad  promises  ten  cars  a  day  for  transportation,  and  a  con- 
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tract  (additional)  for  brush  and  stone  has  been  entered  into  with  Harri- 
son &  Garuthers,  of  Eockport,  to  be  delivered  by  the  20th  of  the  month, 
so  material  should  oome  in  rapidly  enough  very  soon.  Contractor  has 
fifty  or  sixty  men  employed  and  will  push  the  work  forward  to  its  com- 
pletion. 

PROBABLE  OPERATIONS  OF  THE  TEAR  ENDINa  JUNE  30,  1S83. 

Oonstruction  of  south  jetty  to  completion  of  work  under  contract  with 
O.  L.  Long,  and  further  work  in  continuing  improvement,  after  project 
shall  have  been  prepared,  under  the  appropriation  of  1882  giving  $60,000 
to  the  work. 

I  present  herewith  a  report  upon  this  work  made  July  21, 1881,  by 
assistant  engineer  Mr.  H.  0.  Bipley,  as  it  contains  besides  interesting 
details  some  valuable  observations  and  suggestions  that  may  lead  to  a 
modification  of  the  plan  of  improvement. 

Two  hundred  thousand  dollars  may  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1884,  in  continuing  work  on  jetty. 

The  work  is  located  in  the  oollection  district  of  Ixidianola,  Tex.,  and  near  Matagorda 
light-house. 

Money  statement. 

July  1,  1881,  amount  aTailable $60,000  OO 

Julyl,  1882,  outstanding  Uabilities &5,000  OO 

July  1,  1882,  amount  available 5,000  00 

Amount  appropriated  by  act  passed  August  2,  1882 60,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 65,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 799, 280  OO 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1884 .  200, 000  00 


TaMe  of  esUmaiM  for  foundation  course, 
NORTH  JETTY. 


From— 

1 

1 

j 

Cabic  yards. 
Brick.    Stone. 

Bemarks. 

DtoS 

Feet. 
14,920 

4,420 
2,580 

Feet 
00 

Feet 

49. 733     1A-  SIR 

One-^nartor  stone.  three> 
quarter  brush. 

E  to  12  feet  water 

00    

120    

22,100 
17,200 

7.3«7 
5.733 

12  to  18  feet  water 

Total 

21.920 

89,033 

29,976 

SOUTH  JETTY. 


I,fi00  feet  from  ▲  to  9  feet  water. 

9to  12  feet  water 

12  to  18  feet  water 


Total  . 


2,170 
2,700 
1.270 

60          2       7,233 

90    13,500 

120    8,467 

2.411 
4,600 
2,822 

6,140 

29,200 

9,733 
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ESTIMATED  COST. 

North  jetty, 

89,033  cubic  yards  brnah  work,  at  $4.60 $400,648 

39,078  cubic  yards  stone  work,  at  $8 237,414 

South  jeUy. 

29,200  cubic  yards  brush  work,  at  $4.50 $131,400 

9,733  cubic  yards  stoue  work,at$d 77,864 

Total  for  both  jetties 847,38ft 


COMMBBCIAL  STATISTICS. 

CUSTOM-HOUBB,  iNDIANOLAy  TBX., 

CQlUotor'9  Ofice,  July  5,  1882. 
Sir  :  Id  response  to  yours  of  the  Ist  instant,  I  have  the  honor  to  inform  you  that 
the  following  is  a  statement  of  entrances  and  clearances  at  this  port  during  the  fiscal 
year  ended  June  30,  1882,  viz : 

X^REIGN  T&ADB. 


ClSM. 

Enteied. 

Cleared. 

No. 

Tonnftge. 

No. 

Tonnage. 

f^tMBi  YfMMieLi 

18 

13, 213  99 

17 

17, 445  35 

COASTmOt  TBJLDE. 


Steam  Teeaels 

101 
18 

107,897  24  L 
2,514  81 

SfrflveaiMlfl 

3 

126  45 

Oxand  total 

127 

128,126  04 

20 

17  571  80 

I  beg  to  state  that  the  tonnage  given  represents  only  the  tonnage  of  vessels  that 
report  to  this  office.  There  are  many  vessels  that  arrive  and  depart  from  this  district 
that  are  not  required  under  the  law  to  either  enter  or  clear  at  the  custom-honse.  For 
instance,  101  steamers  in  the  coasting  trade  entered  during  the  year,  none  of  which 
cleared  at  the  custom-hoase,  although  all  of  them  departed.  Nearly  all  vessels  en- 
gaged in  the  lumber  trade  neither  enter  nor  clear. 
I  am,  respectfully, 

Francis  A.  Vaughax, 

Collector. 
By  C.  W.  Hartup, 
Mi^.  8.  M.  Mansfield,  U.  S.  A.  Special  Deputy. 


REPORT  OF  MR.   H.   C.   RIPLsf ,   ASSISTANT  ENGINEER. 

Galveston,  Tex.,  July  21,  1881. 

Colonel:  Having  made,  in  accordance  with  your  instructions  of  the  12th  instant, 
an  inspection  of  the  work  now  beiug  done  under  contract  with  Messrs.  B.  Ranters  & 
Son  for  the  improvement  of  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Texas,  I  have  the 
honor  to  make  the  following  report : 

The  inclosed  sketch  shows  the  condition  of  the  Jetty  July  14,  when  the  inspection 
was  made. 

For  convenience  of  description  the  Jetty  may  be  divided  into  two  parts,  the  shore 
work  and  the  water  work. 

The  shore  work  extends  from  the  inner  end  to  the  point  B,  a  distance  of  565  feet  as 
measured  and  already  reported  by  Mr.  W.  L.  Webb,  United  States  assistant  engineer. 
This  consists  of  a  single  continuous  mattress,  25  feet  wide  at  the  inner  end  and  51 
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feet  wide  at  the  point  B,  and  having  a  thickness  of  3^  feet  along  the  central  line  and 
2^  feet  on  the  sides.  This  difference  in  thickness  produces  a  crowning  which  is  far- 
ther increased  by  the  preparation  of  the  jcround  before  the  work  was  placed,  making 
the  fonudation  about  18  inches  lower  on  the  sides  than  in  the  center. 

The  top  surface  is  to  be  paved  with  concrete  blocks,  laid  overlapping  each  other 
like  the  shingles  on  a  roof.  Aboat  100  feet  of  this  paving  is  finished.  From  the  end 
of  the  paving  to  the  point  B,  only  a  few  blocks  are  placed  along  the  sides  to  guard 
against  injury  in  case  of  high- water,  and  the  whole  is  mostly  covered  with  sand  drifted 
upon  it. 

At  the  point  B  the  water  work  begins.  It  consists  of  mattresses  of  various  dimen- 
sions placed  as  shown  in  the  sketch  and  covered  temporarily  with  concrete  blocks. 
Where  it  is  necessary  to  bring  the  jetty  up  to  the  required  height  a  second  course  of 
mattreHses  is  placed,  as  shown  at  No.  15  and  No.  16.  On  top  of  the  mattresses  and 
extending  along  the  central  line  of  the  jetty,  and  having  a  width  of  *^  feet,  is  placed 
the  tunrond. 

This  consists  of  laag  tcark  paved  with  concrete  blocks  placed  on  edge,  so  that  the 
blockH  come  above  the  stakes  and  wattling,  which  are  covered  with  gravel  and  broken 
stones.  The  berm  on  either  side  of  the  iunnnid  is  paved  between  the  wiepen  of  the 
upper  grillage  of  the  mattress  by  lapping  the  blocks  as  before  described,  and  by  filling 
in  the  spaces  where  the  grillage  comes  with  gravel  and  broken  stones. 

This  forms  a  perfect  protection  to  the  bnisn-work,  and  the  paving  is  done  in  such  a 
manner  as  to  leave  little  chance  of  injury  from  the  waves.  The  Uuig  wark  consists  of 
brush  fascines  placed  overlapping  each  other  in  such  a  manner  as  to  leave  the  butts 
exposed  only  at  the  sides.  The  whole  is  held  in  place  by  rows  of  stakes  driven  en* 
tirely  through  the  brush  both  of  the  laag  wark  and  of  the  mattress  below.  These 
stakes,  projecting  about  6  inches  above  the  brush,  permit  the  wattling  to  be  put  on 
above  the  brush,  thus  holding  it  in  place.  As  the  brush  settles  under  the  weight  of 
the  paving,  the  stakes  and  wattling  are  driven  down  close  to  the  brush.  The  gravel 
and  broken  stones,  which  cover  them,  are  not  put  on  until  settlement  has  ceased. 

Before  the  laag  ^oark  is  built,  the  concrete  is  all  removed  f^om  the  mattress  below, 
and  the  sand  is  all  cleared  away,  so  that  there  shall  be  a  perfect  bond  between  the 
brush  of  the  mattress  and  that  of  the  laag  wark.  The  butts  of  the  fascines  of  the  l€Uig 
wark  are  abutted  against  the  longitudinal  wiepen  of  the  mattress  below  so  as  to  expose 
them  us  little  as  possible.  The  protection  thus  afforded  would  be  complete,  were  it 
not  for  the  uneven ness  of  the  mattress  below,  which  makes  it  necessary  to  build  up  the 
laag  wark  higher  at  some  points  than  at  others  in  order  to  give  the  top  a  uniform  grade. 
The  tunrond  is  sliffhtly  crowning,  being  about  8  inches  higher  in  the  center  than  on  the 
sides.  It  should  be  mentioned  that  wherever  a  second  course  of  mattresses  is  placed 
the  ccmcrete  is  just  removed  from  the  mattresses  below,  and  the  sand  cleared  away  so 
that  the  brush  of  the  two  courses  may  come  in  actual  contact. 

The  jetty  attains  a  width  of  60  feet  at  the  inner  end  of  mattress  No.  5,  a  distance 
from  B  of  219  feet. 

From  this  point  on  it  has  a  width  of  60  feet. 

The  work  thus  far  is  very  satisfactory,  and  the  contractors  deserve  great  praise  for 
the  excellent  manner  in  which  the  work  is  being  executed.  *  »  • 

The  contractors  seem  to  be  making  as  rapid  progress  as  can  be  done  economically. 
The  water  work  is  right  in  the  breakers,  and  the  water  is  too  shoal  to  use  barges  or  in- 
deed to  float  a  mattress  into  position.  It  is  necessary,  therefore,  to  build  the  mattress 
in  place.  This  can  only  be  done  when  the  Gulf  is  smooth,  and  hence  there  are  frequent 
and  great  delays  in  the  extension  of  the  jetty.  It  is  believed,  however,  that  they  will 
completetheir  contract  by  the  1st  of  January,  1882.  •  •  • 

The  work  has  hardly  progressed  sufficiently  to  decide  positively  whether  the  changes 
which  have  taken  place  since  its  commencement  are  due  to  the  jetty,  or  whether  they 
are  the  result  of  other  causes. 

It  is  quite  cert<ain,  however,  that  the  jetty  has  in  no  way  tended  to  arrest  the  ad- 
vance of  the  shore  line,  which  had  already  advanced,  January  8,1881,  at  the  site  of 
the  jetty  since  the  survey  of  1878,  a  distance  of  150  feet. 

Since  the  commencement  of  the  construction,  the  advance  of  the  shore  line  has  been 
more  rapid,  and  seems  to  keep  full  pace  with  the  extension  of  the  jetty.  Between 
January  8  and  July  14  the  high-water  shore  line  has  advanced  287  feet,  measured  along 
the  axis  of  the  jetty,  and  the  breakers  ahead  indicate  that  the  shoaling  in  advance  has 
been  correspondingly  great.  At  the  outer  end  of  the  jetty  there  is  out  one  foot  of 
water  where  the  cnart  of  1878  shows  5^  feet. 

The  (question  naturally  arises  as  to  the  extent  of  this  advance  of  shore  line,  and 
whether  with  its  advance  the  bar  will  advance  correspondingly,  and  thus  leave  its  crest 
as  far  from  the  end  of  the  jetty  after  two  or  three  years*  work  as  it  is  at  present.  There 
is  undoubtedly  some  dauger  that  this  will  be  the  result  with  the  present  method  and  rate 
of  conHtruction.  An  inspection  of  the  charts  of  surveys,  extending  from  1856  to  1878, 
shows  that  a  somewhat  regular  series  of  changes  has  taken  place  m  the  channels  and 
shoals  which  form  and  obstruct  the  entrance  to  Matagorda  Bay. 
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I  shall  endeavor  to  indicate  the  order  of  progress  of  these  changes,  and,  as  far  as 
possible,  the  causes  which  t«nd  to  produce  them,  from  which  we  may  predict  future 
changes  under  certain  circumstances  which  may  be  controlled  by  artificial  works. 

Assuming  that  the  condition  shown  by  the  survey  of  1856  is  at  the  beginning  of  the 
eericK  of  changes  about  to  take  place,  and  we  find  the  pass  lying  nearly  north  and 
south  along  the  eastern  shore  of  the  island,  with  its  bar  end  slightly  deflected  to  the 
east. 

Across  the  shoals  lying  east  of  the  pass  there  are  but  two  well-defined  channels,  and 
the  larger  one  of  these  is  shallow  and  obstructed  by  shoals. 

The  survey  of  1871,  although  little  more  than  a  reconnaissance,  shows  a  still  further 
defif  ction  of  the  bar  end  of  the  pass  t<o  the  east  and  an  increased  depth  over  the  shoals 
south  of  Pelican  Island  and  a  movement  of  the  island  northward.  The  survey  of  1873 
is  the  lu8t  record  we  have  of  tbis  series  of  changes. 

Tlii^  bar  end  of  the  pass  has  become  nearly  closed.  A  new  channel  (Veto  Channel) 
has  broken  through  to  the  eastward.  Elizabeth  and  Decrow  channels  have  become 
more  defined  and  deeper,  new  shoals  have  formed,  and  the  bar  at  the  sea  ends  of  these 
chnnneli}  has  moved  gultward,  presenting  a  marked  contrast)  to  the  condition  in  1856. 

In  1875  a  violent  storm  changed  completely,  in  the  short  space  of  three  days,  the 
wholt^  face  of  the  bar,  sweepiug  away  the  obstructions  in  the  southern  prolongation 
of  the  pass,  and  restoring  approximately  the  channels  and  shoals  to  their  positions  in 
1856.  The  next  survey  wa8  made  in  1878.  A  traung  of  this  survey  and  that  of  1873 
have  been  made  on  the  same  sheet  for  purposes  of  comparison.  On  this  can  be  seen 
the  extent  and  charact-er  of  the  changes  caused  by  the  storm  of  1875,  and  also  the 
initiatory  changes  of  another  cycle,  which,  if  not  arrested,  will  progress  substantially 
in  the  same  order  as  the  one  just  described.  Whether  it  will  progress  to  the  same 
extent  depends  upon  the  date  and  nature  of  the  next  cyclone.  Upon  this. tracing  is 
shown  two  of  a  number  of  observations  taken  in  1873  to  determine  the  force  and  direc- 
tion of  the  littoral  current.  It  will  be  seen  that  this  current  runs  in  a  direction  nearly 
coincident  with  the  18-foot  contour  at  the  points  indicated.  The  arrows  indicate  the 
direction  of  the  flow  at  each  position  at  the  times  of  observations,  which  were  on  dif- 
ferent days.  Observations  taken  nearer  to  the  peninsula  show  the  direction  of  the 
flow  t<o  be  more  nearly  coincident  with  the  trend  of  the  coast. 

Knowing  the  existence  and  direction  of  this  current  furnishes  an  explanation  for 
many  of  tlie  phenomena  here  observed.  Assuming  that  its  direction  is  westerly, 
which  is  its  prevailing  direction,  it  will  be  seen  that  the  water  upon  issuing  from  the 
bay  will  be  compelled  to  hug  the  shore  of  the  island  until  it  acquires  sufficient  force 
to  overcome  the  momentum  of  the  Gulf  water  caused  by  the  littoral  current,  or  until 
it  reaches  a  point  far  enough  down  to  escape  unopposed.  The  point  of  escape  will 
thus  be  everchanging  and  dependent  upon  the  relative  strength  of  the  littoral  cur- 
rent to  that  of  tne  ebb  current.  With  the  littoral  current  easterly,  the  discharge 
from  the  bay  will  evidently  seek  the  shortest  route  to  the  Gulf. 

With  the  existence  of  a  bar,  however,  channels  will  be  formed,  one  to  the  south 
end  of  the  pass  for  the  discharge  during  westerly  Gulf  currents,  and  one  near  Decrowns 
Point  for  the  discharge  during  easterly  Gulf  currents.  These  channels  will  determine 
the  points  of  discharge,  but  the  relative  amount  escaping  through  each  will  be  deter- 
mined by  the  changing  circumstances  above  mentioned.  A  preponderance  in  favor  of 
either  channel  for  any  length  of  time  will  cause  an  enlargement  of  that  channel  and 
a  corresponding  diminution  of  the  other.  There  are  other  causes  which  enter  into  the 
determination  of  the  positions  of  these  channels  of  discharge.  Thus,  the  momentum 
of  the  water  in  discharging:  from  the  bay  tends  to  push  the  channel  near  Decrowns 
Point,  further  south  than  it  would  otherwise  be.  We  thus  find  two  channels  near  the 
point  instead  of  one  ( Decrow's  Channel  and  Elizabeth  Channel).  The  first  discharge 
from  the  bay,  before  much  momentum  is  acquired,  finds  an  easy  exit  through  Decrowns 
Channel.  Liater  on,  when  the  momentum  becomes  great.  It  finds  a  more  easy  exit 
through  Elizabeth  Channel.  A  still  greater  momentum  will  tend  to  carry  it  still 
farther  to  the  south.  The  wind  also  exerts  a  powerful  infiuence  in  determining  the 
relative  amount  of  discharge  through  each  channel,  and  with  its  changes  in  force 
and  direction  we  find  the  channels  changing  to  adjust  themselves  to  the  changing 
circumstances. 

We  are  now  prepared  to  understand  why  the  bar  end  of  the  pass  during  ordinary 
^weather  is  continually  moving  te  the  east.  The  waves  from  the  Gulf,  upon  reaching 
the  bar,  are  converted  into  waves  of  translation,  and  the  particles  of  sand  composing 
the  bar  are  thus  transported  from  the  Gulf  side  to  the  pass  side  of  the  bar.  These  are 
picked  up  by  the  outgoing  tide  and  carried  to  the  south  end  of  the  pass.  The  mo- 
mentnm  of  the  ebb  water  in  the  pass  carries  it  beyond  the  point  of  least  resistance  to 
it«  exit,  and  hence  there  is  a  gradual  slackening  of  the  current  and  a  consequent  de- 
poHit  of  sand  at  the  lower  end  of  the  pass.  Especially  is  this  true  during  southerly 
winds,  which  prevail  to  a  great  extent  during  one-third  of  the  year,  and  during  thye 
prevalence  of  easterly  Gulf  current*.    Any  structure,  like  the  one  now  being  butlt  at 
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this  point,  will  tend  to  increase  this  deposit,  and  hence  force  the  channel  crossing  the 
bar  further  to  the  eastward. 

With  this  change  of  channel  and  advance  of  shore  line  there  will  undoubtedly  be  a 
corresponding  advance  of  the  crest  of  the  bar,  as  is  shown  on  the  chart  of  1873,  in  front 
of  the  Veto  Channel,  where  the  12-foot  contour  is  2,000  feet  in  advance  of  the  same 
contour  in  1878. 

Simultaneous  with  these  changes,  which  will  result  in  shortening  the  pass  and  giv- 
ing to  it  an  angle  which  will  diminish  its  discharge,  the  outlets  above  will  ])ecome 
enlarged  or  less  defined,  and  the  water  thus  divided  can  hardly  be  expected  to  give 
any  increased  depth  across  the  bar.  The  only  hope,  in  fact,  for  an  increased  depth 
will  be  in  the  event  of  another  cyclone,  which  may  not  occur  for  a  score  of  years.  It 
seems  essential,  therefore,  for  certain  success,  that  before  attempting  a  completed  jetty 
anywhere  across  the  bar  a  carpeting  of  the  bar  should  be  effected  which  vrill  preveut 
scour  and  enlargement  of  channels  not  favorable  to  the  scheme  of  improvement. 

The  position  and  direction  of  the  south  jetty  adopted  bv  the  Board  of  Engineers 
seems  to  have  been  well  chosen.  The  direction  is  such  that  the  discharge  will  be 
nearly  normal  to  the  direction  of  the  littoral  current  whichever  way  it  may  flow,  and 
the  position  is  such  as  to  favor  as  little  as  possible  the  advance  of  the  bar ;  for  lieing 
just  at  the  angle  of  the  coast,  the  tendency  of  the  littoral  current  will  be  to  sweep 
away  any  deposits  which  may  occur.  The  line  of  carpeting  should  therefore  ex- 
tend from  Decrowns  Point  in  a  straight  line  along  the  shoals  east  of  the  pass  from  D  to 
E ;  thence  deflecting  in  the  arc  of  a  circle  until  its  direction  is  parallel  to  the  south 
jetty,  and  thence  in  a  straight  line  across  the  bar.  It  is  believed  that  this  portion 
should  be  built  before  any  farther  extension  of  the  south  jetty,  so  as  to  arrest  any 
movement  of  the  channel  northward,  and  also  to  prevent  any  further  enlargement  of 
Decrow  or  Elizabeth  channels,  and  also  to  secure  the  shoals  already  formed  ou  this 
line,  so  as  to  cheapen  as  much  as  possible  the  cost  of  building  up  this  jetty  in  the  fu- 
ture, if  it  be  found  necessary.  The  foundation  course  of  the  south  jetty  should  then 
be  laid.  This  much  accomplished,  it  will  probably  be  an  easy  matter  to  decide  how  to 
proceed  to  the  best  advantage  in  building  up  the  jetties.  It  is  possible  that  only  the 
south  jetty  will  need  to  be  completed  to  secure  sufficient  depth  for  the  present  needs 
of  commerce. 

The  building  up  of  the  north  jetty  from  D  to  E  will  prevent  any  further  abrasion 
of  the  island  along  the  face  of  the  pass,  if  my  conception  of  the  cause  of  this  abra- 
sion be  correct. 

It  is  believed  that  the  cause  of  the  westward  movement  of  the  pass  is  due  to  the 
deposit  of  sand  on  the  east  side  of  the  pass,  caused  by  the  waves  rolling  over  the  bar 
as  before  described,  thus  tending  to  narrow  the  pass  by  accretions  on  its  eastern  side 
only,  while  the  effort  of  the  ebb-current  to  restore  its  width  acts  upon  both  sides,  re- 
sulting in  a  westwa^  movement  of  the  pass.  The  greater  compactness  of  the  older 
formation  will  impose  a  greater  resistance  to  the  scour  on  the  west  than  on  the  east 
side  of  the  pass ;  but  whatever  progress  is  made  in  this  dii-ectiou  is  practically  perma- 
nent, and  hence  any  storm  which  greatly  enlarges  the  pass  produces  a  corresponding 
westward  movement.  If,  therefore,  a  wall  be  built  on  tbe  east  side  of  the  pasH  which 
will  prevent  the  sand  fVom  coming  into  the  pass,  whatever  enlargement  occurs  during 
extraordinary  discharges  will  be  permanent,  and  further  abrasion  of  the  island  will 
cease. 

Fears  have  been  expressed  that  the  closure  of  Decrow  and  Elizabeth  channels,  and 
the  building  up  of  the  shoals  east  of  the  pass,  would  so  much  obstruct  the  admission 
of  flood-water  as  to  sensibly  diminish  the  scouring  force  of  the  ebb-current.  It  is 
believed,  %owever,  that  the  same  opening  which  will  allow  the  ebb-water  to  escape 
is  sufficient  for  the  admission  of  flood- water.  For  since  the  duration  of  high- water  is 
about  twice  as  great  as  the  duration  of  low- water,  there  will  be  twice  the  length  of 
time  for  filling  tne  bay  that  there  is  for  emptying  it,  and  hence  the  bay  will  become 
filled  long  before  the  time  for  the  ebbing  to  begin.  The  accompanying  tracing,  from 
the  tide  and  velocity  record  at  Galveston,  very  clearly  illustrates  the  point  in  question. 

I  am  indebted  to  Mr.  R.  B.  Taifor,  United*  States  assistant  engineer,  for  the  prepa- 
ration of  the  tracings  and  for  the  estimates  accompanying  this  report.  The  estimates 
are  for  a  foundation  course  for  both  jetties  2  feet  in  thicKuess,  and  varying  in  width 
from  60  to  120  feet. 

The  estimates  are  as  follows  : 

For  the  north  jetty ^638,062 

For  the  south  jetty 2U9,264 

Total  for  both  jetties 847,386 

Very  respectfully,  your  obedient  servant, 

H.  C.  Ripley, 
United  States  Aanstant  Engineer. 
Bvt.  Lieut.  Col.  S.  M.  Mansfield, 

Major f  Corps  of  Engineers,  U,  S,  A. 
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O7. 

IMPROVEMENT  OF  ARANSAS  PASS  AND  BAY  UP  TO  ROCKPORT  AND  COR- 
PUS CHRI8TI,  TEXAS. 

Estimate  for  jetties,  groins,  shore  protection,  &c.,  1879 $759, 185  00 

Estimate  for  dredging,  Ac,  in  the  bay,  1879 441,537  75 

1,200,722  75 
280,000  00 


Appropriated,  1879-'82 

Unappropriated  balance 920,722  75 

At  the  close  of  the  last  fiscal  year,  June  30, 1881,  the  works  of  im- 
provement in  position  at  the  pass  were  as  follows  : 

1.  Breakwater  along  channel  face  of  Mustang  Island,  870  feet  long. 

2.  Seven  groin  jetties  on  the  west  side  of  the  pass,  protecting  head 
of  Mustan  g  Island  up  to  and  beyond  Turtle  Cove. 

3.  Sand  fences  on  Mustang  and  Saint  Joseph  islands,  4,950  running 
feet  on  Mustang  Island  and  10,560  running  feet  on  Saint  Joseph  Island. 

4.  Foundation  course  of  south  jetty,  2,200  linear  feet. 

Ail  work  consisted  of  brush  mattress  work  and  stone  ballast. 

PROGRESS  MADE  DURING  YEAR  ENDING  JUNE  30,  1882. 

The  project  for  the  expenditure  of  the  fands  ($80,000)  appropriated 
by  act  of  March  3, 1881,  proposed  to  continue  work  on  south  jetty; 
labor  to  be  hired;  incidentals  to  be  purchased  in  open  market,  and 
brush,  stone,  and  cordage  to  be  procured  by  contract  (if  possible)  after 
due  advertising. 

The  following  is  an  abstract  of  bids  received  for  furnishing  materials: 

Abstract  of  proposals  for  furnishing  material  {Aransas  Pass  and  Bay),  in  response  to  adum"- 
tisement  dated  June  7,  1881,  bif  Maj,  S.  M.  Mansfield,  Corps  of  Engineers. 


Bidders.        • 

Marline.  2.250 
poands. 

Brash.     4.500 
oords. 

1.  John  L  Cunthers 

Per  lb. 
$0.10 

Pereord. 
$3.00 

1 
Ptrton.   1 

2.  WiU ism  Anderson 

$4.00    800  tons  per  month. 

3.  F".  Bninner 

3.35 

1.  Contract  for  marUne  not  recommended. 
2    Bid  rejected;  monthly  delivery  inadequate. 
3.  Contract  for  brash  recommended. 

The  contract  for  brush  was  awarded  Mr.  F.  Brunner.  Articles  of  agree- 
ment bearing  date  August  16, 1881.  Contract  was  closed  by  a  final 
payment  made  March  8, 1882,  covering  a  total  delivery  of  4,517.55  cords. 

In  accordance  with  the  terms  of  letter  of  July  20,  1881,  and  with  the 
ai)proval  of  the  Chief  of  Engineers,  a  bid  of  $3.95  per  ton  for  stone, 
made  by  Mr.  C.  M.  Holden,  of  Fulton,  Tex.,  was  accepted.  The  stone 
furnished  by  Mr.  Holden  was  ample  for  the  work  in  hand,  and  the  de- 
livery was  satisfactory. 

C'Ordage  required  was  furnished  by  purchase  in  open  market. 

Unfavorable  weather  was  experienced  in  July,  August,  October, 
November,  and  February,  and  the  other  months  of  the  year,  excepting 
September,  were  only  partly  favorable  for  doing  the  work  required  with 
our  insufficient  plant. 
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As  accomplished,  the  work  consisted  of  making  good  connection  be- 
tween the  shore  and  inner  eqd  of  south  jetty ;  the  extension  of  the  jetty 
seaward;  the  widening  of  its  base,  and  building  it  up  to  a  higher  level 
by  successive  superposed  courses;  and,  finally,  w^hen  funds  b^melow, 
by  securing  the  line  with  a  thorough  ballast  of  rock,  obtained  and  dis- 
tributed for  that  purpose.  In  addition  to  construction  work  on  south 
jetty,  it  became  necessary  at  times  to  preserve  the  inner  revetment 
groins.  This  covered  the  placing  of  mattresses  and  stones  in  extending 
the  work  or  building  it  up,  wherever  found  imperatively  necessary^ 
either  upon  the  revetment  or  a  particulai*  groin.  All  work  was  done  by 
hired  labor  from  the  beginning  of  the  year  until  May  20, 1882,  when 
funds  became  exhausted. 

Sundry  inexpensive  repairs  were  made  during  the  year  to  the  brush 
and  mattress  platform  and  the  tug  and  other  boats.  The  tug  Molyneux 
became  disabled  December  23  by  the  breaking  of  her  shoe,  &c.,  and, 
requiring  other  repairs  (after  severe  service),  she  was  withdrawn  from 
the  work  and  brought  to  Galveston.  Under  authority  she  received  a 
thorough  overhauling  and  was  put  in  good  repair. 

After  May  20  an  agent  of  the  government  was  left  in  charge  of  the 
property  at  the  pass,  which  was  either  carefully  stored  or  left  in  safe 
position. 

A  recent  survey  (chart  herewith)  has  been  made,  and  in  connection 
therewith  I  submit  the  special  report  of  the  assistant  engineer,  Mr. 
W.  L.  Webb,  who  has  had  chai*ge  of  this  improvement  during  the  year. 

Owing  to  unexpected  difficulty  in  securing  the  head  of  Mustang  Isl- 
and from  erosion,  and  consequent  movement  of  the  pass  to  the  west- 
ward, less  progress  was  made  with  the  jetty  than  it  was  expected  would 
be.  It  is  now  believed  that  the  pass  is  secure  in  its  present  position, 
and  we  may  therefore  expect  to  place  the  whole  of  the  next  appropria- 
tion into  the  construction  of  the  jetty  with  a  reasonable  hope  of  complet- 
ing it  to  such  extent  as  will  warrant  us  in  predicting  a  largely  improved 
channel  over  the  bar.  This  estimate  is  predicated  upon  results  already 
obtained  from  the  jetty  in  its  incomplete  state.  . 

As  the  improvement  here  also  contemplates  work  in  the  bay,  to  faciU 
itate  navigation  up  to  Rockport  and  Corpus  Christi,  and  as  we  have  al- 
ready quite  as  much  water  on  the  bar  as  can  be  carried  through  these 
interior  passages,  and  as  we  have  the  assurance  of  a  largely  improxed 
bar  next  season  with  the  expenditure  of  the  funds  appropriated  by  tins 
Congress  to  make  this  fine  harbor  accessible  to  deep-draught  ocean  ves- 
sels, it  is  time  to  turn  our  attention  to  the  improvement  of  the  bay. 

By  reference  to  the  Report  of  the  Chief  of  Engineers  for  1879,  it  will 
be  seen  an  estimate  of  $441,537.75  was  submitted  to  improve  by  dredg- 
ing the  channels  from  the  deep  water  of  the  harbor — one  to  the  deep 
water  of  Corpus  Christi  Bay,  the  other  to  the  deep  water  of  ArauNas 
Bay — to  accommodate  shipping  to  the  wharves  of  Corpus  Christi  and 
Rockport. 

The  estimates  in  detail  are  as  follows: 

FOR  THE  PASS. 

North  jetty $344,000 

South  jetty 293,  9a0 

Groins 26,400 

Shore  protection 24,000 

Contingencies,  10  per  cent G8,  KX> 

Planting  trees 2,  lOO 

7S^,  I8fv 
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FOR  THE  BAY. 

Major  HoweU'8  report,  1879 $441,637  75 

1,200,722  75 

Appropriated  to  1881 $180,000 

Appropriated,  1882 100,000 

280, 000  00 

Unappropriated  balance t...    920,722  75 

It  is  thought  the  estimate  for  the  pass  is  much  in  excess  of  the  actual 
reNquirements  and  may  be  reduced  $350,000,  if  it  be  found,  as  I  think  it 
wiU,  that  a  north  jetty  will  not  be  required. 

The  importance  of  improving  this  harbor  on  the  western  portion  of 
the  Oulf  coast  cannot  be  questioned.  A  harbor  of  refuge  will  be  sup- 
plied to  a  long  extent  of  dangerous  coast.  An  important  railway  line 
is  now  in  operation  from  Corpus  Christi  through  Leredo,  and  into  the 
heart  of  Mexico,  making  rapid  strides  toward  the  capital ;  while  other 
roads  are  projected  to  this  point  and  are  only  waiting  the  consumation 
of  the  improvements  to  begin  actual  construction.  A  line  of  steamships 
ha8  been  established  between  England  and  the  port,  bringing  railroad 
sapplies  and  receiving  products  of  Mexican  mines  tor  return  cargoes. 
I  feel  justified,  therefore,  in  increasing  my  requisition  of  funds  for  the 
next  fiscal  year  to  $400,000. 

PROBABLE  OPERATIONS  'OF  THE  YEAR  ENDING  JUNE  30,  1883. 

Continuing  improvement  of  the  pass  by  means  of  jetties  constructed 
of  brush  mattress  work  and  stone  ballast  to  the  limit  of  the  sum  ap- 
propriated for  the  year  ending  June  30, 1883,  $100,000. 

Four  hundred  thousand  dollars  could  be  very  profitably  expended  in 
the  fiscal  year  ending  June  30, 1884,  in  constructing  jetties  at  the  pass 
and  improving  interior  channels. 

The  work  is  located  in  the  collection  district  of  Corpus  Christi,  and  the  nearest 
light-house  at  Aransas  Pass. 

Money  statement. 

July  1,  1881,  amount  available |80,C00  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $79,251  47 

July  1,  1882,  outstanding  liabilities 300  00 

79,551  47 

July  1,  1882,  amount  available 448  53 

Amount  appropriated  by  act  passed  August  2,  1882 100,000  00 

%jnonnt  available  for  fiscal  year  ending  June  30,  1883 100, 448  53 

\.mount  (estimated)  required  for  completion  of  existing  project 920, 722  75 

\jiiount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  400, 000  00 


COMMERCIAL  STATISTICS. 


Custom-house,  Corpus  Christi,  Texas, 

Collector's  Office,  July  11,  1882. 
8ir:  In  reply  to  vour  letter  of  inquiry,  I  beg  leave  to  state  that  the  entrances  a  ad 
learances  of  vessels  in  this  district,  through  Aransas  Pass,  for  the  year  ending  June 
Of  1882,  have  been  as  follows : 
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FORSIGN  TBADS. 


ClaM. 

Biiter«d. 

Cleared. 

Kamber. 

Tons. 

Nnsiber.i    Tom. 

1 

i^team  ves«eU 

Sail  vessels        

6 
2 

7,178 
1,041 

2  i          2,976 
2  ,             668 

1 

COA8TINQ  TRADE. 

StASm  Ye«MI«l»       -r.,,T ^-T-,, ^,, x-rr,r 

81 
40 

04,188 
11,809 

66 

29 

78.196 

Sail  vessels ^ -    --     -  - 

9,766 

G-rftiid  totpl 

128 

114.161 

99 

91.606 

This  does  not  by  any  means  represent  the  business  done  through  the  pass,  for  the 
insxtector  at  this  port  has  in  the  past  year  boarded  2i^  vessels  which  arnved  at  Cor- 
pus Christi,  while  the  railroad  company  has  received  at  Aransas  Pass  the  cargoes  of 
^6  vessels,  amounting  to  43,655  tons  of  freight. 

There  have  also  been  very  large  receipts  of  freight  (lumber)  coastwise  in  vessels 
^vhich  are  not  required  to  enter  and  clear  at  the  custom-house. 

It  is  safe  to  say  that  the  business  done  through  Aransas  Pass  during  the  past  year 
is  at  least  three  times  as  much  as  for  any  previous  year. 

But  for  the  improved  condition  of  the  bar,  caused,  in  my  opinion,  by  the  work  yon 
have  done  there,  this  great  increase  of  trade  would  have  been  impossible. 

There  is  every  reason  to  believe  that  increaaed  business,  both  domestic  and  foreign, 
will  accrue  to  this  section  of  the  country  from  the  continuation  of  the  work  of  deep- 
ening the  bar.  Already  a  line  of  English  steamers  is  put  on  from  Liverpool,  England, 
to  this  place. 

Very  respectfully,  • 

Sam  M.  Johnson, 

Maj.  S.  M.  Mansfield,  Collector, 

Corps  of  Engineers,  U.  S.  A, 


letter  op  the  coleman-fulton  pasture  company. 

Office  of  the  Coleman-Fulton  Pasture  Company, 

Bhckport,  Tex,,  June  28,  1882. 
Dear  Sir  :  In  accordance  with  your  request,  contained  in  your  letter  22d  instant, 
I  beg  to  state  that  the  amount  of  business  done  over  our  wharf  for  the  year  ending 
-this  date  is  as  follows: 

Total  number  beeves  shipped 4,765 

Total  number  calves  shipped 484 

Total  number  barrels  freight  received  and  shipped 45, 000 

Total  number  bales  of  cotton 364 

Total  number  barrels  freight  received  and  shipped  at  Fulton,  estimated 20, 000 

Cotton  raising  in  this  section  is  in  its  infancy.  Previous  to  this  year  past  only  30 
bales  passed  over  our  wharf,  but  the  experiment  has  proved  a  success,  and  I  predict 
that  in  the  near  future  thousands  instead  of  hundreds  of  bales  of  cotton  can  be  re- 
ported as  having  been  shipped  yearly  from  here.  In  the  counties  west  of  here  the 
amount  of  cotton  planted  is  greatly  in  excess  of  last  year. 
Yours  very  truly, 

Sam  J.  Seymour, 
Secretary  and  Dreasurer  Coleman-Fulton  Faature  Company. 
Col.  S.  M.  Mansfield. 


REPORT  of  MR.  W.   L.   WEBB,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Galveston,  Ttx,,  July  11,  1882. 
Sir:  In  obedience  to  your  orders  I  left  Galveston  for  Aransas  Pass  on  April  19, 1881, 
arrived  on  the  20th,  and  took  charge  of  the  work  on  the  2:<d,  relieving  Mr.  Robert 
Herman,  assistant  engineer.    The  works  were  in  the  following  stage  of  progress: 
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Harbor  Island  jetty  and  groins  Nos.  1,  2,  and  5  were  finislied.  Groins  Nos.  3,  3(, 
snd  4  had  been  bnilt  up  to  tne  surface,  but  had  afterwards  settled.  The 'breakwater 
between  groins  Nos.  2  and  3  had  also  settled.  The  foundation  course  of  mats  for  the 
«outh  jetty  had  been  placed  for  a  distance  of  880  feet,  of  which  44  feet  were  29  feet 
wide,  4»9  feet  were  32  feet  wide,  59  feet  were  44  feet  wide,  and  288  feet  were  56  feet 
wide,  the  depth  of  water  at  the  east  end  being  about  9  feet  at  mean  low-tide. 

The  following  are  the  additions  to  these  works : 

To  groin  No.  3.— Four  mats,  2  by  32  by  56  feet. 

To  groin  Xo,  3i. — One  mat,  2  by  32  by  56  feet,  which  forms  a  part  of  the  revetment 
'l>etween  groins  Nos.  3  and  3^. 

To  groin  No,  4.— Two  mats,  2  by  32  by  56  feet,  and  2  by  50  by  70  feet. 

To  south  jetty. —The  foundation  course  has  been  extended  1,6:J5  feet  east,  of  which 
1,579  feet  are  56  feet  wide,  and  56  feet  are  32  feet  wide,  and  305  feet  west  end  15  feet 
wide.  The  second  course  of  mattresses  is  32  feet  wide  and  extends  to  within  750  feet 
of  thd  east  end  of  the  first  course.  The  jetty  has  been  raised  to  the  surface  of  the 
water  at  high-tide  from  the  shore  to  &)l  feet  east  of  the  original  west  end  of  the  jetty, 
a  total  distance  of  1,196  feet. 

To  breakwater  between  groins  Nos.  2  and  3. — The  foundation  course  of  mats  has  been 
widened  32  feet,  making  it  60  feet  wide,  and  it  has  been  raised  to  the  surface  at  high- 
tide  for  350  feet  by  a  second  course  of  mats  15  feet  wide. 

Revetment  of  Mustang  Island, — The  head  of  Mustang  Island  from  75  feet  northwest 
of  groin  No.  3  to  groin  No.  4  has  been  revetted  by  one  tier  of  mattresses  2  feet  thick,  of 
irregular  width,  which  extends  30  feet  to  80  feet  into  the  water  and  30  feet  to  75  feet 
back  on  shore. 

A  sketch  accompanies  this  report,  showing  a  plan  and  section  of  the  groins,  break- 
water, and  revetment,  and-  another  sketch  shows  the  plan  and  sections  of  the  south 
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The  mattresses  are  made  on  the  Dutch  plan,  similar  to  those  used  at  Galveston,  and 
the  details  of  construction  are  the  same.  Live  oak  and  sweet  bay  brush  was  used,  of 
which  very  strong  though  not  compact  mattress  can  be  made,  the  oak  brush  especially 
being  very  tough  and  elastic.  The  Spanish  windlass,  which  may  be  described  as  a  round 
wooden  beam  of  any  convenient  diameter  and  length,  say  6  inches  to  8  inches  diam- 
>eter  and  10  feet  to  15  feet  long,  with  2-inch  anger  holes  at  intervals  of  2  feet  for  theT 
insertion  of  handspikes,  was  used  at  first  to  compress  the  mattresses.  The  elasticity 
^f  Che  brush  was  first  broken  by  compression  to  the  full  strength  of  the  quilting-ropes, 
which  were  then  loosened,  passed  around  the  upper  grillage,  and  drawn  tight  with  the 
windlass.  The  lever  used  at  Galveston  was  afterwards  adopted  as  doing  oetter  work 
And  bein^  more  economical. 

In  towing  the  mats,  one  end  was  launched  on  to  the  stem  of  the  barge  and  made 
fast,  which  made  it  tow  much  easier.  The  mats  were  held  in  place  while  being  sunk 
by  lines  to  ancbora  and  to  the  stone-barge.  Only  one  barge  was  used  in  sinking,  no 
lines  for  holding  the  mats  at  the  surface  of  the  water  being  used. 

The  elevation  of  mean  low-tide  was  determined  by  averaging  a  number  of  obser- 
vations  of  low-tide,  and  this  determination  was  verified  by  comparison  with  the  gauge 
At  Galveston  of  observations  for  thirty-seven  days  during  April  and  May,  1882.  The 
■average  of  the  low- tides  gave  a  reading  of  0.6  foot  for  the  elevation  of  mean  low-tide 
^n  the  Aransas  gauge.     Comparison  with  the  Galveston  gauge  gave  0.619  foot. 

Two  bench-marks  were  established: 

No.  1.  A  horizontal  cut,  marked  B.  M.,  on  the  foundation  block  at  the  northeast  cor- 
ner of  the  engineer  office ;  elevation,  8.52  feet  above  mean  low-tide. 

No.  2.  Top  of  base- board  at  the  northwest  corner  of  ihe  life-saving  station;  eleva- 
tion, 8.87  feet  above  mean  low-tide. 

The  groins  built  out  into  the  channel  from  the  head  of  Mustang  Island  to  prevent 
^he  cutting  away  of  the  island,  have  proven  a  complete  failure.  Located  on  the  con- 
cave bank  of  the  pass  where  the  cnrrent  impinges  against  the  bank,  they  cause  such 
-strong  eddies  that  they  are  themselves  undermined  and  sink,  leaving  no  protection  for 
the  island,  which  is  not  only  undermined  by  the  pass  current,  but  also  by  the  eddies 
which  the  groins  have  caused.  The  island  is  of  beach  formation  or  quicksand,  and  is 
very  easily  scoured. 

Nos.  1  and  3  are  the  only  groins  which  now  extend  to  near  the  surface.  Groin  3  has 
sunk  repeatedly,  but  stood  tne  "northers"  of  the  past  winter  without  settling.  On 
November  24,  groin  No.  4  sank  12  feet  in  three  hours,  and  the  bank  caved  in  between 
groins  3i  and  4  for  50  feet  back  from  the  former  shore.  On  December  17,  groin  3^  sank 
and  the  bank  caved  in  to  within  75  feet  of  groin  3,  and  50  feet  back  from  the  shore 
line;  and  on  December  21,  part  of  the  breakwater  between  groins  2  and  3  sank.  As 
.-soon  as  the  breakwater  sank  the  water  from  the  cove  flowed  out  through  the  opening 
.and  broke  the  eddy,  and  very  probably  saved  groin  3.  The  flow  of  the  tide  in  and 
<ont  through  this  place  prevents  eddies,  and  will  probably  prevent  groin  3  from  settling. 

Previous  to  the  sinking  of  groin  3}  a  carpeting  of  mattresses  nad  been  placed  be- 
:tween  groins  3  and  3^,  extending  56  feet  into  the  water  and  50  feet  back  on  shore,  which, 
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owing  to  the  ncarcity  of  stone,  was  not  fally  ballasted.  The  caving  was  apparently 
stopped  by  the  weight  of  a  set  of  mattress-ways  which  had  been  constructed  on  the 
revetment,  and  which  were  supported  on  stone  piers.  The  caving  advanced  rapidly  un- 
til these  piers  were  reached  when  it  stopped  abruptly  at  that  x>oint,  but  cut  a  pocket 
15  feet  further  behind  it. 

On  April  20,  the  breakwater  between  groins  3|  and  4  sank,  and  the  bank  caved  for  IS 
fe^t  behind  the  mats.  The  revetment  was  well  loaded  with  stone,  and  was  thought  to 
be  secure.    The  tide  was  flooding  and  the  pass  smooth. 

No  unusual  conditions  were  observed  previous  to  these  settlements,  which  came  with- 
out warning  and  at  any  condition  of  wind  and  tide.  There  was  no  gradual  subsidence 
but  a  sudden  giving  way  of  the  foundation,  letting  the  groin  fall.  The  appearance 
was  that  of  a  caving  bank.  There  was  no  perceptible  current  in  any  one  direction, 
though  the  water  boiled  and  foamed  in  numerous  eddies;  3  feet  to  6  feet  of  the  top  tier 
of  mats  would  begin  to  move  and  suddenly  sink  into  the  water,  bending  at  nearly  right 
angles  to  the  remaining  portion.  The  bank  for  50  feet  back  was  perceptibly  shaken 
by  the  falling  of  these  masses. 

In  the  following  table  are  given  the  lengths  and  widths  of  foundations,  the  tiers  of 
mattresses,  and  the  total  subsidence  of  each  section  of  the  groins : 


Sabsidence. 


Harbor  Island  jetty. 


Groin  No.  1 . 


Groin  No.  2 
Groin  No.  3 . 


Groin  No.  3| . 
Groin  No. 4.. 


Groin  No.  5 . 


The  present  revetment  is  made  of  live  oak  and  bay  brush,  of  which  a  very  close 
and  compact  mattress  cannot  be  made,  and  the  revetment  may  fail  on  account  of  being 
too  open.  There  is  no  doubt  but  that  a  revetment  made  of  small,  straight,  pliable 
brush  will  secure  the  island  against  any  further  erosion. 

EFFECT  OF  THE  SOUTH  JETTY. 

The  south  jetty  has  caused  a  channel  to  open  through  the  shoal  to  the  north  of  the 
wreck  of  the  Mary.  This  scour  began  with  the  strong  ebb  currents  caused  by  the 
early  ^*  northers"  of  last  winter,  and  vessels  began  using  the  channel  about  January  15. 

Extensive  deposits  are  being  made  to  the  north  and  south  of  the  shore  end  of  the 
jetty,  which  will  protect  the  jetty  from  heavy  seas  from  any  direction.  At  the  time 
of  the  survey  the  shoal  south  of  the  portion  of  the  jetty  raised  above  the  water  sur- 
face had  less  than  1  foot  of  water  on  it.  The  low -tide  shore  line  has  since  been  re- 
ported to  have  advanced  out  to  opposite  the  end  of  the  raised  portion.  On  the  north 
there  has  been  considerable  shoaling,  as  shown  by  the  advance  of  the  6-foot  contour. 

The  shore  line  has  advanced  slightly  on  the  south  side  of  the  jetty,  and  has  receded 
about  the  same  distance  on  the  north  side.  A  considerable  advance  of  the  shore  line 
on  both  sides  of  the  jetty  is  expected  during  the  summer. 

The  littoral  currents  of  the  Gulf  are  apparently  due  entirely  to  wind.  I  have  taken 
no  observations  to  determine  their  velocity,  but  the  evidence  of  pilots  and  masters  of 
vessels  plying  along  the  coast  give  the  highest  velocity,  storms  excepted,  at  about  S^ 
miles  per  hour.    For  the  greater  part  of  the  past  year  the  current  has  been  running; 
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towards  the  north,  the  eflect  of  the  prevailing  southeast  wind.  One  effect  of  this  cur- 
rent and  the  winds  that  canse  it  is  to  constantly  move  the  bar  channel  towards  the 
north,  both  by  the  direct  effect  of  the  wind  on  the  past  current  and  by  the  pourinfif 
in  of  the  Gulf  water  over  the  south  bank,  which  causes  the  north  bank  to  be  cut  away 
and  the  south  bank  to  build  up  by  the  deposit  from  the  Gulf  water.  During  this 
action  the  bar  gets  longer,  more  particularly  from  deposits  on  the  inshore  side,  and 
the  channel  becomes  less  defined.  This  action  continues  through  one  or  more  seasons 
until  some  unusually  strong  ebb-current  cuts  a  new  chantiel  to  the  southward,  which 
soon  becomes  the  main  channel;  the  northeast  channel  closed  up,  and  the  new  channel 
begins  moving  towards  the  north,  to  be  in  turn  closed  up  and  replaced  by  one  farther 
south. 

Waves  from  the  Gulf,  caused  by  easterly  or  southerly  winds,  pour  over  the  shoal,  ex- 
tending from  the  Mary  (wreck)  to  Mustang  Island,  and  heap  up  the  water  in  the 
basin  between  the  south  jetty  and  the  shoal,  causing  a  strong  current  to  the  north 
across  the  Jetty  when  it  is  not  raised  above  water,  which  is  greatest  around  the  end 
of  the  raised  portion,  and  diminishes  toward  the  outer  end  when  it  flows  parallel  to 
the  jetty.  With  average  to  high-tide  and  a  southeast  breeze  this  current  flows  to  the 
north  with  a  velocity  of  2  to  4  miles  per  hour.  With  a  strong  northeast  breeze  it 
flows  in  the  opposite  direction  with  an  equal  velocity.  The  effects  of  these  currents 
are: 

1st.  To  cut  a  channel  15  feet  to  18  feet  deep  on  each  side  of  the  Jetty  at  the  edge  of  the 
foundation  tier  of  mattresses  by  the  overfall  over  the  Jetty. 

2d.  Their  varying  velocity  and  direction  cause  the  pass  current  to  approach  or  recede 
from  the  jetty,  preventing*the  formation  of  a  well-defined  channel,  except  from  near 
the  Mary  outward,  and  causing  the  crest  of  the  bar  to  be  located  600  feet  north  from 
the  Mary,  instead  of  about  700  feet  southeast  of  the  Mary,  its  normal  position.  These 
currents  also  drop  into  the  channel  large  quantities  of  sediment  which  they  have  taken 
from  the  shoals  over  which  they  pass  to  reach  the  channel. 

The  remedy  for  this  changing  and  shoaling  of  the  channel  is  obviously  to  raise  the 
jetty  to  the  surface  and  thus  prevent  cross  currents.  No  permanent  deepening  of  this 
part  of  the  channel  may  be  expected  so  long  as  the  present  conditions  exist. 

I  suggest  that  the  extension  of  the  jetty  seaward  from  the  wreck  of  the  Mary  bq 
made  on  a  curve  to  the  north,  instead  of  straight  out  on  the  present  line,  and  that 
the  cross-section  be  similar  to  that  of  Galveston  jetty.  The  improvement  of  the  har- 
bor of  SwinemUnde,  Prussia  (see  Report  of  Chief  of  Engineers  for  1881,  Part  II,  page 
1060),  is  an  example  of  the  successful  application  of  curved  jetties  to  harbor  improve- 
ment. The  radius  of  the  curve  should  be  about  7,000  feet ;  the  width  of  the  foundation 
tier  of  mats  should  be  increased  to  90  feet.  Should  the  work  be  pushed  rapidly,  with- 
out giving  time  for  scour  around  the  end  of  the  work,  three  tiers  of  mattresses  will 
reach  the  surface. 

Very  respectfully,  your  obedient  8er\''ant, 

W.  L.  Webb, 
United  States  Asnstant  Engineer, 

Bvt.  Lieut.  Col.  S.  M.  Mansfield, 

Major  of  Engineers,  U,  S.  A, 


0  8. 

IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

Estimate  for  ietties  and  interior  dam,  1881 |678, 084  50 

Appropriated  1880-'82 •160,000  00 

Unappropriated  balance 518,084  50 

For  estimates,  &c.,  in  detail,  see  Ileport  of  the  Chief  of  Engineers^ 
1881,  pages  1366-1373. 

PBOGBESB  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1882. 

The  project  for  the  expenditure  of  the  funds  available,  $100,000,  of 
the  appropriations  of  1880  and  1881,  was,  after  recommendation  of  the 

•Appropriation  of  1878,  $6,000,  was  applied  to  removing  a  wreck ;  is  not  included  in 
above  total  amount. 
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Board  of  Engineers  for  Fortifications  and  for  Kiver  and  Harbor  Improve- 
ments, approved,  viz,  to  use  the  fands  in  constructing  the  south  jetty, 
work  to  be  done  by  contract^  after  advertising  in  the  usual  manner. 
In  response  to  advertisement,  the  following  bids  were  received: 

Abatraci  of  proposals  for  improving  harbor  at  Brazos  Santiago^  Texas,  received  in  response 
to  advertisement  dated  September  26,  1881,  and  opened  November  1,  1881. 


Names  of  bidders. 


1.  G.  L.  Long* 

2.  R.  KftDtera  &  Son. ... 

3.  A.  M.  Shannon  Sl  Co 

4.  S.N.  Kimball 


ii 

§ 
*•"• 

i 

i^ 

P 

1 

l§. 

. 

4f 

Per  yd. 

Per  ton. 

.  $3  70 

$4  90 

$93,500 

6  00 

8  50 

155.600 

883 

5  81 

03.950 

5  95 

9  00 

158,200 

*  Lowest  bidder. 

Contract  was  entered  into  with  Mr.  G.  L.  Long,  of  Mobile,  Ala.,  Jan- 
uary 2, 1882,  for  building  the  jetty  required,  viz,  on  the  south  side  of 
channel,  extending  from  the  head  of  Brazos  Island  to  the  12-foot  con- 
tour across  the  bar,  a  distance  of  3,630  feet. 

The  line  of  work  was  surveyed  and  laid  out  in  the  month  of  March, 
1882.  The  beginning  of  work  under  contract  did  not  commence  until 
the  middle  of  April ;  the  first  mattress-piece,  90  by  60  by  1.9*feet,  placed, 
located  the  initial  point  of  the  jetty  on  the  beach  at  high-water  mark. 
At  the  close  of  the  year  the  following  work  had  been  placed  by  the 
contractor,  and  being  in  accordance  with  the  specifications  governing 
the  work,  it  was  duly  accepted : 

One  layer  of  brush-work  (thirteen  mattress-pieces)  60  feet  wide,  495 
feet  long,  and  with  the  brick  ballast  2^  feet  high  above  the  sand  bot- 
tom. The  quantity  of  material  used  was:  Brush,  6,928.25  cubic  yards; 
ballast,  2,074.19  tous.    The  work  has  been  satisfactorily  done. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1883. 

The  construction  of  the  south  jetty  to  the  exhaustion  of  the  funds 
applicable  to  the  work  under  contract  with  Mr.  G.  L.  Long  to  be  com- 
pleted November  1, 1882. 

With  the  funds  of  the  appropriation  of  1882,  $60,000,  the  south  jetty 
will  be  entirely,  completed  as  projected,  if  contract  prices  come  within 
the  limit  of  the  estimate  for  the  work. 

Proposals  for  doing  the  work,  as  usual,  will  be  invited  by  advertise- 
ment. 

A  chart  of  the  harbor,  embracing  the  waters  of  the  Laguna  Madre  as 
far  as  Point  Isabel,  was  made  in  April  by  assistant  engineer,  Mr.  H. 
C.  Ripley,  and  together  with  his  report  is  submitted  herewith. 

In  continuing  work  of  improvement  at  this  point,  $200,000  could  be 
profitably  expended  in  constructing  south  jetty  and  interior  dam  during 
the  fiscal  year  ending  June  30,  1884. 

It  18  located  in  the  collection  district  of  Brownsville,  Tex.,  and  the  nearest  light 
Brazos  Island  light  beacon. 
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Money  statement 

Jnly  1,  1881,  amonnt  available J100,000  00 

July  1,  1882,  amount  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $5,005  33 

July  1,  1882,  outstanding  liabilities 91,783  92 

96,789  25 

July  1, 1882,  amount  available 3,210  75 

Amonnt  appropriated  by  act  passed  August  2,  1882 60, 000  00 

Amount  available  for  fiscal  year  ending  June  80, 1883 63, 210  75 

Amount  (estimated)  required  for  completion  of  existinjD[  project 518,  084  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  200,  000  00 


Commercial  Statistics, 
CusTOM-HousK,  Brownsville,  Tex., 

ColUctor'a  Office,  July  15,  1882. 
6iR :  In  reply  to  your  request  of  the  1st  instant,  I  have  the  honor  to  famish  you 
-with  the  following  statement  of  the  business  of  this  district  for  the  year  ending  June 
30,  passing  through  the  port  of  Brazos  Santiago,  viz : 

Vessels  arrived,  71 tons..        58,812 

Vessels  departed, 72 :.do...        59,716 

Value  of  foreign  cargo $595,235 

Value  of  domestic  cargo 3,8ri  317 

I  am,  sir,  very  respectfully, 

J.  L.  Hatnes, 

Collector, 
Col.  S.  M.  Mansfield, 

Major  of  EhgineerSf  U,  S.  J. 


SURVEY  FROM  BRAZOS  DE  SANTIAGO  THROUGH  LAGUNA  MADRE  TO 


REPORT  OF  MR.  H.  C.  RIPLEY,  ASSISTANT  ENGINEER. 

Galveston,  Tex.,  April  19,  1882. 

Colonel:  In  accordance  Tvith  your  verbal  instructions  to  proceed  to  Brazos  San- 
tiago, Tex.,  and  lay  off  the  line  of  the  south  Jetty  to  enable  the  contractor  to  com- 
mence it-s  construction,  and  to  make  a  survey  "from  Brazos  de  Santiago  thronsh  Laguna 
Madre  to  Point  Isabel.  Tex.,  to  Ascertain  the  cost  and  practicability  of  a  deep-water 
channel  firom  the  anchorage  at  Brazos  de  Santiago  to  the  railroad  wharf  at  Point 
Isabel,"  I  have  the  honor  to  make  the  following  report : 

Accompanied  by  Mr.  J.  M.  Picton,  United  States  assistant  engineer,  as  my  assistant, 
I  left  Galveston  on  the  18th,  and  returned  on  the  25th  of  March,  having  accomplished 
the  object  of  the  tnp. 

In  order  to  properly  locate  the  line  of  the  jetty  it  was  necessary  to  make  a  snrvey  of 
the  pass  and  bar,  so  that  the  survey  was  tolerably  complete  from  Point  Isabel  to  the 
Gulf. 

The  soundings  on  the  bar  do  not  cover  the  shoals  so  completely  as  is  desirable,  but 
it  was  quite  impossible  to  obtain  sounding  on  the  shoals  on  account  of  the  almost 
continual  prevalence  of  breakers  and  the  limited  time  occupied  by  the  survey. 

On  the  north  side  of  the  pass  there  is  a  continual  line  of  breakers  extending  from 
the  shore  of  Padre  Island  to  the  crest  of  the  bar,  while  on  the  south  side  there  is  a  suc- 
cession of  breakers  and  spaces  without  them,  ext«ndin^  from  the  shore  of  Brazos  Island 
to  the  crest  of  the  bar,  showing  that  there  is  a  succession  of  channels  and  ridges  run- 
ning; nearly  parallel  to  the  shore  line,  trending  to  the  southward. 

Toe  accompanying  tracing  shows  the  result  of  the  survey,  and  also  the  location  of 
the  proposed  jetties  and  dam. 

The  proposed  south  ietty,  which  is  the  onp  first  to  be  constructed,  extends  from  the 
high-tide  shore  line  of  Brazos  Island  to  the  12-foot  contour  across  the  bar.  Its  outer 
portion  has  a  length  of  3,025  feet,  and  has  a  direction  N.  88^  33'  E.,  is  normal  to  the 
18-foot  contour  outside  the  bar,  and  hence  probably  normal  to  the  direction  of  the  lit- 
toral current  of  the  Gulf  at  that  point,  and  if  prolonged  westward  would  be  nearly 
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tangent  to  the  north  point  of  Brazos  Island.  Its  inner  end  is  normal  to  the  shoreline, 
and  is  connected  with  the  outer  portion  by  3  chords,  of  310  feet  each,  of  the  arcs  of  a 
circle  whose  radias  is  990  feet.    Its  total  length  is  3,955  feet. 

The  proposed  north  jetty,  as  shown,  has  a  length  of  4,000  feet,  and  gives  an  opening 
between  the  jetties  or  1,500  feet,  eqnal  to  the  narrowest  part  of  the  gorge  between 
Padre  and  Brazos  islands.  Its  location,  however,  may  need  modificacion  when  the 
effects  due  to  the  construction  of  the  south  jetty  and  dam  shall  have  been  determined. 

The  proposed  dam  extends  from  Point  Isabel  to  the  head  of  Brazos  Island,  and  has  a 
total  length  of  17,040  feet.  Starting  at  the  point  6,  it  extends  to  /  2,760  feet,  on  a 
curve  whose  radius  is  3,550  feet ;  from/  to  g^  12,290  feet;  and  from  ^  to  A,  1,990  feet 
on  a  tangent.  This  tangent  is  coincident  with  the  western  prolongation  of  the  outer 
portion  of  the  south  jetty.  The  neo€Visity  of  this  dam  as  an  adjunct  to  the  permanent 
improvement  of  the  narbor  and  entrance  is  fiilly  set  forth  in  my  report  to  you  dated 
June  2,  1881.    (Page  1367,  last  report.) 

Its  location  as  here  shown  is  modified  somewhat  from  that  given  in  the  re]K>rt  above 
referred  to,  in  order  to  make  it  conform  to  the  actual  location  of  the  proposed  south 
Jetty  and  to  more  perfectly  accomplish  the  desired  result  of  extending  the  deep  water 
of  the  pass  to  the  wharf  at  Point  IsabeL  Its  location  is  such  that  the  flow  of  water 
through  the  gorge  will  be  facilitated  as  much  as  possible,  and  its  power  of  erosion 
thus  preserved  to  do  effective  work  upon  the  bar  and  in  channel  extension. 

It  is  somewhat  problematical  as  to  the  extent  of  the  scour  which  will  result  from 
the  construction  of  this  dam  ;  but  it  is  believed,  however,  that  unless  a  more  refrac- 
tory material  is  encountered  lower  down  than  is  found  at  the  surface,  the  deep  water 
will  be  extended  well-nigh,  if  not  quite,  to  the  wharf  at  Point  Isabel.  Any  deficiency 
in  depth  of  channel  can  he  supplied  by  dredging  at  a  moderate  expense.  The  actual 
cost,  in  the  nature  of  the  case,  it  is  quite  impossibe  to  estimate;  but  it  is  believed  that 
the  estimate  of  cost  for  the  construction  of  the  dam  is  amply  sufficient  to  cover  any 
reasonable  contingencies  in  the  matter  of  deficiency  of  depth. 

The  estimate  of  cost,  already  submitted,  of  constructing  this  dam,  namely,  1^27,979, 
might  be  materially  reduced  with  our  present  knowledge  of  prices  and  facilities  for 
work  at  that  point,  notwithstanding  that  the  length  of  the  dam,  by  its  change  of  loca- 
tion,  has  been  somewhat  increased.  But  in  view  of  the  considerations  above,  it  is 
deemed  advisable  to  retain  the  original  estimate.  It  should  be  remembered,  however, 
that  this  immense  outlay  is  not  to  be  incurred  solely  for  the  purpose  of  extending 
deep  water  to  Point  Isabel,  but  that  the  dam  is  to  form  an  important  fact<^r  in  the 
permanent  improvement  of  the  entrance  to  the  harbor. 
Very  respectfully,  your  obedient  servant, 

H.  C.  Ripley, 
Untied  States  AasiBiant  Engineer. 

Col.  S.  M.  Mansfield, 

Major  of  Engineers, 


special  report  of  major  s.  m.  mansfield,  corps  of  enainebrs, 
upon  improvement  of  the  harbor  at  brazos  santiago,  texas, 

United  States  Engineer  Office, 

Galvekton^  Tex.,  Jamiary  6, 1881. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  an 
estimate  for  improving  the  harbor  at  Brazos  Santiago,  Tex. : 

In  my  annual  report  submitted  to  you  in  July  last  I  gave  a  summary 
of  the  views  of  Lieut,  (now  Capt.)  H.  M.  Adams,  Corps  of  Engineers, 
upon  his  survey  and  examination  of  the  harbor  and  pass  of  Brazos  San- 
tiago, Tex.,  made  in  1871,  January  28  to  March  13.  The  report  submit- 
ting plan  and  estimates  for  improvement  was  rendered  April  7,  1871, 
and  may  be  found  in  the  Report  of  the  Chief  of  Engineers,  1871,  page  544. 

From  this  report  it  appears : 

The  entrance  to  the  harbor,  like  the  entrance  to  all  harbors  on  the  coast  of  Texas,  is 
ob8tnict>ed  by  a  bar  not  extending  directly  across  the  mouth  of  the  pass,  but  from  points 
of  the  shore  above  and  below,  in  a  curved  form,  out  to  sea.  The  bar  is  situated  so  as 
to  be  entirely  exposed  to  the  action  of  heavy  storms.  It  is  composed  of  a  quicksand 
formation,  acted  upon  with  extraordinary  facility  by  water.  The  channel  across  the 
bar  is  constantly  shifting,  and  cannot  be  depended  on  from  day  to  day.  The  depth  of 
water  at  the  time  of  the  examination  was  7  feet  at  high-tide. 

The  greatest  depth  of  water  in  the  harbor  is  27  feet. 
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The  improvement  desired  is  a  deeper  channel  across  the  bar. 
Captain  McClellan^  in  1853,  in  a  report  to  the  Chief  of  Engineers, 
8aid: 

I  regard  it  as  impossible  to  improve  the  bar  by  dredging,  scraping,  or  any  similar 
means. 

.  Captain  Adams  held  the  same  opinion,  and  says : 

The  only  possible  application  of  dikes  in  this  case  would  be  to  prolong  the  walls 
of  the  outlet  until  they  reached  a  point  very  near  the  present  position  of  the  bar,  in 
order  to  concentrate  upon  one  spot  the  whole  action  of  whatever  outward  current 
there  might  be.  The  immediate  effect  of  this  might  be  favorable.  The  ultimate  ef- 
fect would  undoubtedly  be  the  formation  of  a  new  bar  outside  the  present  one,  and 
that  at  no  distant  peiiod.   ' 

The  foundation  of  the  dike  would  be  in  quicksand,  and  the  difficulties  of  construc- 
tion would  be  very  great. 

Captain  Adams  projects  a  single  jetty  (training  wall)  3,500  feet  in 
length  on  the  south  side  of  the  pass,  at  an  estimated  cost  of  $774,630.17, 
and  adds: 

If,  after  constructing  a  Jetty  of  this  kind,  it  is  found  that  the  bar  has  only  moved 
farther  out  into  the  Gulf,  which  will  probably  be  the  case,  it  will  then  be  necessary  to 
prolong  the  jetty  to  the  new  position  of  the  bar. 

The  object  of  submitting  this  estimate  is  to  show  the  cost  of  what  is  believed  to  be 
the  best  plan  for  improvement.  The  necessities  of  the  case  do  not  seem  to  call  for 
such  an  expenditure. 

From  this  time  on  nothing  appears  to  have  been  done  in  regard  to 
this  harbor  save  the  removal  of  a  wreck  in  1878,  under  an  appropriation 
of  $6,000  for  the  purpose. 

The  first  appropriation  for  improvement  proper  at  this  point  is  by  the 
terms  of  the  act  of  Congress  of  June  14, 1880,  $25,000. 

In  my  annual  report  I  say : 

la  any  plan  suggested  for  the  improvement  of  this  harbor  the  sum  available  ($25,000^ 
will  not  warrant  actual  commencement  on  the  work.  It  is  therefore  recommendea 
that  thd  appropriation  of  $25,000  be  held  to  await  further  action  of  Congress;  and  in 
the  mean  time  measures  may  be  taken  in  hand  to  project  a  defined  plan  for  the  expend- 
iture of  appropriations  to  follow  hereafter. 

From  a  study  of  Captain  Adams's  report  and  map  of  survey,  1871,  and 
a  Coast  Survey  chart  of  1867,  a  tracing  of  an  old  map  of  the  outlets  of 
the  Rio'Grande  River,  and  information  derived  from  the  examinations 
of  Mr.  S.  W.  Brooks,  of  Brownsville,  during  the  past  season,  and  a  cur- 
sory examination  by  myself  from  the  pilot-house  of  a  steamer  last  spring, 
I  am  enabled  to  submit,  with  some  confidence,  apian  of  operations  that 
gives  promise  of  improvement  to  a  limited  extent,  probably  sufficient  to 
meet  all  requirements  for  many  years  to  come. 

I  have  laid  down,  on  the  accompanying  tracing,  lines  marking  ap- 
proximately the  position  of  two  jetties  or  training  walls,  their  object 
being  to  cut  off  the  spread  of  water  outside  the  gorge  and  concentrate 
whatever  current  there  may  be  upon  a  limited  extent  of  the  bar,  to 
thereby  effect  a  deepening.  No  scouring  effect  is  expected  from  the 
ordinary  ebb  and  flood  currents,  as  these  are  light,  the  mean  rise  and 
fall  being  but  0.7  foot. 

It  is  believed,  however,  there  are  periodical  storms  that  produce  cur- 
rents in  the  pass  sufficient  to  make  a  deep  channel  across  the  bar,  if 
properly  controlled  and  directed.  This  control  and  direction  I  propose 
to  give  by  the  employment  of  training  walls  as  shown  on  sketch. 

Should,  however,  this  expected  scour  not  take  pla-ce  within  a  reason- 
able time  after  the  completion  of  the  walls,  we  may  dredge  a  channel  on 
the  axis  of  the  pass,  and  our  walls  will  serve  as  a  revetment  to  prevent 
the  filling  of  the  channel  from  the  sides. 
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A  very  little  deepening  of  the  pass  will  answer  all  the  reqnirementa 
of  commerce.  The  harbor  room  is  very  limited,  only  aboat  35  acre» 
being  inclosed  by  the  12-foot  curve. 

It  is  believed  the  bar  is  not  composed  entirely  of  sand/ bat  is  largely 
mixed  with  the  sediment  from  the  Bio  Grande,  which  in  times  of  fresheta 
finds  its  way  over  shallows  and  flats  lying  between  the  river  and  Point 
Isabel,  and  deboaches  into  the  Galf  through  Brazos  Santiago  Pass  and 
Boca  Chica,  mingling  its  burden  of  clay  with  the  sands  of  the  Gulf 
shore.  It  may  be  advisable  at  some  time  in  the  future  to  shut  off  com- 
munication of  the  river  with  Brazos  Santiago  Pass  by  a  dam  running 
about  east  and  west  through  Clark's  Island  to  force  the  river  overflows 
out  by  Boca  Chica.  There  does  not  seem  to  be  any  immediate  necessity 
for  this. 

I  propose  to  build  my  walls  of  brush  and  concrete  in  the  manner  fol- 
lowed at  other  points  on  the  Texas  coast,  and  my  estimate  is  based  upon 
contract  prices  that  obtain  at  Pass  Cavallo  Inlet  to  Matagorda  Bay.  I 
believe  abundant  brush  can  be  procured  in  the  vicinity  of  the  work, 
while  concrete  must  be  manufactured  on  the  spot  for  use  as  a  substitute 
for  stone. 

SUMMARY  OF  ESTIMATES  FOR  THE  IMPROVEMENT  OF  THE  CHANNEL  ACROSS  THE 
BAR  AT  BRAZOS  SANTIAGO,  TEXAS. 

South  jetty  (length  3,630  feet) : 

26,339  cubic  yards  brush  work,  at  |I9.50 $250,220  50 

14,330  cubic  yards  concrete  work,  at  17.50 '  107,475  00 

357,695  50 
North  jetty  (length  2,940  feet) : 

18,155  cubic  yards  brush  work,  at  $9.50 $172, 472  50 

9,372  cubic  yards  concrete  work,  at  $7.50 70,290  00 

242,762  50 

Dredging  channel  100  feet  wide,  12  feet  deep : 
32,871  cubic  yards,  at  50  cents 16,436  50 

Total 616,893  50 

Contingencies  20  per  cent 123, 378  70 

Total  cost 740.272  20 

Very  respectfully,  your  obedient  servant, 

8.  M.  Mansfield, 
Major  of  JEngineers, 
BvU  Lieut.  Col.^  U.  8,  A, 
The  Chief  of  Engineers,  XJ.  S.  A. 


project  of  major  s.  m.  mansfield,  corps  of  engineers. 

United  States  Engineer  Office, 

Oalvestonj  Tex.y  June  28, 1881. 
General:  In  submitting  my  project  herewith  for  the  improvement 
of  the  harbor  of  Brazos  Santiago,  Tex.,  under  the  combined  appropria- 
tions  of— 

1880 |25,00» 

1881 75,000 


100,000 

I  do  so  with  some  hesitancy,  feeling  sensible  of  the  difficulties  attend- 
ing the  inauguration  of  a  work  of  this  character  in  this  locality,  where 
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the  sea  is  generally  rough,  where  materials  for  construction  are  not 
readily  obtained,  and  where  labor  is  difficult  to  manage. 

On  the  6th  of  January  last  I  submitted  to  your  office  a  report  upon 
this  contemplated  improvement,  with  a  plan  and  estimate.  I  have  since 
given  the  subject  a  great  deal  of  thought,  and  have  instituted  inquiries 
in  every  possible  direction  for  information  bearing  upon  the  whole  sub- 
ject of  the  improvement,  especially  with  reference  to  suitable  materials 
for  the  work,  and  recently  sent  my  assistant,  Mr.  Eipley,  to  make  a  re- 
connaissance in  the  neighborhood.  His  report  is  very  full,  and  is  sub- 
mitted entire,  as  confirmatory  of  the  views  expressed  in  my  letter  of 
January  6. 

Mr.  Eipley  makes  a  revised  estimate  of  the  cost  of  such  a  work,  in 
which  I  concur,  the  estimate  being  about  95  per  cubic  yard  for  brush 
and  stone  in  place,  making  for — 

Thesonth  jetty $190,901  7S 

Thenorthjetty 129,203  7S 

It  is  difficult  to  estimate  closely  for  a  work  of  this  character  when  so 
much  depends  upon  the  weather. 

The  cost  of  this  kind  of  work  at  Galveston  from  January  1  to  May 
31,  without  considering  the  cost  of  plant,  has  been  $2.90  per  cubic  yard. 
I  think  the  above  estimate  of  $5  the  cubic  yard  will  not  be  far  from 
correct. 

The'  first  appropriation,  of  $25,000,  was  for  improving  the  bar;  the 
second  appropriation,  of  $75,000,  was  for  improving  the  &ar  and  harbor- 
of  Brazos  Santiago. 

The  construction  of  the  dam  in  the  lagoon  seems  to  be  an  essential 
feature  in  the  plan  of  improvement  not  so  considered  in  my  former  re* 
port,  both  for  increasing  the  depth  of  water  on  the  bar  and  in  the 
channel  up  to  Point  Isabel,  and  will  render  the  improvement  of  the  bar 
permanent;  and  at  the  same  time  it  will  increase  the  harbor  capacity 
and  afford  a  good  channel  up  to  Point  Isabel.  Its  construction,  how- 
ever, should  not  be  undertaken  tmtil  funds  sufficient  for  its  completion 
are  in  hand,  its  cost  being  estimated  at  $327,979. 

IN  CONCLUSION. 

I  would  build  the  south  jetty  first,  then  the  dam  in  the  lagoon,  and 
finally  north  jetty. 

The  experience  gained  in  this  kind  of  work  the  past  year  at  various- 
points  on  this  coast  shows  no  difficulty  of  construction  that  cannot  be 
readily  overcome.  At  Galveston  8,000  feet  of  foundation  mattresses,, 
from  00  to  90  feet  in  width,  have  been  laid,  and  at  Aransas  Pass  over 
2,000  feet,  56  feet  in  width,  have  been  laid  fro^l  the  beach-line  directly 
out  into  the  Gulf,  without  loss  of  material  and  without  any  apparent 
settlement.  The  same  thing  can  be  done  at  Brazos  Santiago ;  but  de- 
lays and  mishaps  will  be  likel}'^  to  attend  the  commencement  of  such  a 
work  there,  and  the  cost  at  first  will  be  greatly  enhanced.  If  done  by 
contract,  these  chances  will  have  to  be  paid  for,  as  no  prudent  contractor 
will  fail  to  consider  them  in  making  his  proposal. 

I  would  recommend  that  the  expenditure  of  the  $100,000  in  hand  be 
made  by  commencing  the  work  in  accordance  with  the  above  views,  and. 
that  the  work  be  offered  to  contract  in  the  usual  maimer. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 


The  Chief  of  Engineers,  XJ.  S.  A. 


Major  of  Engineer's  J 
Bvt.  Lieut.  Col,  U.  S,  A. 
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[First  IndorBement.] 

Office  Chief  of  Engineers, 

United  States  Army, 

July  20, 1881. 
Bespectfally  referred  to  the  Board  of  Engineers  for  consideration  and 
xeport  of  their  views  thereon. 

The  report  of  Colonel  Mansfield  of  January  6,  referred  to,  is  herewith. 
By  command  of  Brigadier-General  Wright. 

John  6.  Parke, 
Lieut  Colonel  of  Ungineerg^ 

Bvt  Maj.  Oen,.  U.  8.  A. 

[Second  indorsement.] 

Office  Board  of  Engineers, 

New  York,  July  26, 1881. 
Respectfully  returned  to  the  Chief  of  Engineers  with  report  of  this 
'date. 

Z.  B.  Tower, 
Colonel  of  Bngrs.  and  Bvt.  Maj,  Oen.j 

President  of  Board. 

[Third  indorsement.  ] 

Office  Chief  of  Engineers, 

United  States  Army, 

August  19, 1881. 
Respectfully  submitted  to  the  honorable  the  Secretary  of  War,  with 
xecommendation  that  the  report  of  the  Board  be  approved,  and  that  this 
•office  be  authorized  to  instruct  Major  Mansfield  to  proceed  with  the 
work  in  accordance  therewith. 

H.  G.  Wright, 

Chief  of  Engineers  J 
Brig,  and  Bvt.  Maj.  Gen. 

Recommendation  of  the  Chief  of  Engineers  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 
Acting  Chief  Cleric. 
War  Department,  August  23, 1881. 


report  of  mr.  h.  c.  riplby,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Tex,,  June  21,  18^1. 

Colonel:  In  accordance  with  your  instructions  of  the  20th  nltimo,  from  which  I 
make  the  following  extracts : 

'^You  will  proceed  by  steamer  to-morrow  to  Brazos  Santiago  and  Browns viUe» 
Tex.,  and  make  a  reconnaissance  of  Brazos  Santiago  Pass  from  the  bar  in  the  Gulf  to 
Point  Isabel,  in  Lagnna  Madre,  with  a  view  to  project  a  plan  of  improvement  for  nav- 
igation  there  under  an  appropriation  of  Congress  of  $100,000.  You  will  examine  the 
•country  thereabout  and  make  all  necessary  inquiries  about  material  applicable  to 
our  work,  its  cost  and  facility  for  handling.  The  labor  question  should  also  receive 
j'our  attention. 

'* While  at  Brownsville  you  will  please  examine  the  work  executed  there  last  season 
ibr  the  protection  of  the  river  bank. 
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''('poll  corapletiou  of  this  duty  yon  will  retam  to  Galveston,  Tex.,  and  reporf ; 
I  have  the  honor  to  make  the  following  report : 

As  it  was  not  possible  for  me  to  make  any  extended  observationSi  I  availed  myself 
•of  every  opportunity  to  obtain  information  from  those  most  familiar  with  that  sec  - 
tion,  aiid  devoted  my  personal  endeavors  in  a  great  measure  to  the  verification  of  this 
information. 

Capt.  George  Staples,  of  the  Morgan  steamer  J.  C.  HaiTis,  who  has  many  years' 
acquaintance  both  with  Brazos  Santiago  and  the  mouth  of  the  Rio  Grande,  says  that 
the  littoral  current  is  governed  to  a  great  extent  by  the  direction  of  the  wind.  The 
^southeast  trades,  which  blow  during  the  summer  months,  produce  a  northerly  current 
along  the  shores  of  Brazos  and  Padre  islands.  The  current  has  this  direction  about 
nine-tenths  of  the  time.  The  northers  of  winter  produce  a  current  in  the  opposite 
•direction.  Captain  Staples  also  says  that  the  ebb  and  flood  currents  in  the  pass  at 
times  are  very  strong,  making  it  necessary  to  let  go  two  anchors  to  keep  his  ship 
from  dragging.  An  ooservation  for  velocity  of  the  flood  current,  taken  May  29  by 
Lieut-enant  Sebree,  of  the  Navy,  in  command  of  the  United  States  Coast  Survey  steamer 
Oedney,  gave  a  velocity  of  3.8  miles  per  hour. 

Captain  Staples  further  says  that  clay  bottom  is  found  in  18  feet  bf  water  in  the 
pass  and  in  the  Gulf  anchorage  just  off  the  bar;  but  on  the  bar  the  bottom  is  all  hard 
-sand,  which  is  easily  shifted,  as  was  shown  by  a  recent  occurrence.  The  pilot  at-^ 
tempted  to  take  the  steamer  (Harris)  in  on  a  falling  tide.  She  was  drawing  8  feet  2 
inches,  and  struck  tho  bar  with  but  7^  feet  alongside.  The  tide  continued  to  fall 
until  there  was  but  6^  feet  alongside,  with  a  strong  ebb  current  running.  In  this 
condition  she  was  brought  head  on  to  the  current  by  means  of  an  anchor,  and  by 
working  her  engine  ahei^  the  sand  washed  away  from  her  bottom  and  sides  suffi- 
ciently to  let  her  cross  the  bar,  drawing  1  foot  and  8  inches  more  water  than  was  on 
the  bar  at  the  time. 

Pilot  Baker  says  that  the  deepest  scour  on  the  bar  has  never  revealed  anything  but 
«and. 

The  pilots,  as  well  as  Captain  Staples,  say  that  a  strong  norther  always  improves  the 
water  on  the  bar  by  forcing  the  water  rapidly  out  of  the  lagoon,  and  thus  increasing 
the  ebb  current  and  consequent  scour. 

Northers,  and  especially  northeasters,  make  it  very  rough  on  the  bar.  It  is  the 
opinion  of  Captain  Staples  that  there  is  more  rough  weather  at  Brazos  than  at  any 
other  Gulf  port. 

From  Mr.  Deer,  Captain  Stone  (employes  of  the  Rio  Grande  Railroad  Company), 
Pilots  Baker  and  Hill,  and  other  residents  of  Point  Isabel,  I  leani  that  a  strong  norther 
raises  the  water  in  the  lagoon  at  Point  Isabel  about  3  feet  above  ordinary  tide,  produc- 
ing strong  currents  out  o?  Brazos  Pass  down  the  lagoon  towards  Boca  Chica,  and  out 
Boca  Chica,  often  increasing  the  depth  of  water  at  the  latter  place  from  1  or  2  feet  to 
12  feet.  Mr.  Gelston,  of  the  firm  of  Woodhouse  &  Co.,  says  that  during  the  Mexican 
war  large  steamers  with  screw  propellers  crossed  the  bar  without  any  delay;  and  Ca^. 
Henry  Miller,  proprietor  of  Miller's  Hotel,  at  Brownsville,  who  is  a  retired  sea  captain, 
says  that  in  1840  there  was  18  feet  of  water  on  the  Brazos  Bar. 

There  are  at  present  two  channels  across  the  bar  of  nearly  equal  depth.  The  direc- 
tion of  the  main  channel  is  nearly  east,  and  has  a  depth  of  7  feet  at  low-tide.  The 
-direction  of  the  other  is  southeasterly,  and  has  a  somewhat  less  depth.  This  channel 
is  a  temporary  one,  and  often  becoming  closed,  a  similar  channel  breaks  through  to 
the  northeast,  so  that  there  are  generally  two  channels  in  existence,  the  main  one  and 
one  either  north  or  south  of  it. 

The  material  in  the  lagoon  between  Poiut  Isabel  and  the  pass  is  a  mixture  of  sand 
And  clay.  The  nearer  the  pass  the  greater  is  the  proportion  of  sand.  Further  south 
towards  Boca  Chica  the  bottom  is  very  soft  mud.  Dr.  Wolf,  the  quarantine  doctor  at 
Brazos,  says  that  Brazos  Island,  except  a  few  feet  of  the  surface  (which  is  sand),  is 
•composed  of  stiff  clay  suitable  for  bricks.  At  Point  Isabel  there  is  a  ridge  lying  north- 
east and  southwest,  about  30  feet  high,  upon  which  the  light-house  is  situated,  which 
is  composed  of  clay.  Where  this  ridge  projects  into  the  lagoon  the  earth  stands  nearly 
vertical. 

Between  Point  Isabel  and  Brownsville  numerous  ridges  are  to  be  met,  all  having 
the  same  general  appearance,  indicating  an  ancient  geological  condition  very  different 
from  the  present. 

The  general  impression  prevails  among  pei-sons  acquainted  with  the  harbor  that  it 
is  being  filled  with  sediment  from  the  Rio  Grande.  To  ascertain  the  grounds  of  this 
belief,  and  prove,  if  possible,  the  truth  or  falsity  of  it,  I  made  a  personal  reconnais- 
sance of  the  country  from  the  river  to  the  pass.  At  the  time  of  this  reconnaissance 
the  liver  was  at  a  stage  about  3  feet  above  low- water,  having  fallen  recently  from  a 
10-foot  rise  to  this  stage.  At  a  point  about  12  miles  by  land  from  Brownsville  there 
is  a  crevasse,  known  as  Tuloso  Bayou,  150  feet  wide  and  8  feet  deep,  with  a  velocity  of 
current  of  2  miles  an  hour  (roughly  measured).  At  low  river  the  depth  is  5  feet,  and 
at  hjgu  river  13  feet  before  the  banks  become  submerged. 


Digitized  by  VjOOQ IC 


1484      REPORT   OF    THE    CHIEF    OF   ENGINEERS,  U.  S    ARMY. 

The  accompanying  tracing  marked  A  is  from  a  lithographic  chart  of  «  survey  made 
in  1847,  the  original  of  which  is  in  possession  of  Mr.  S.  W.  Brooks,  of  Brownsville. 

Since  this  survey  the  shallows  extending  from  San  Martin  to  Part.rero  Circado  have 
heen  filled  to  a  depth  of  several  feet  with  sediment  from  this  river.  Bayoa  Tuloao 
runs  in  well-defined  hanks  from  the  river  to  thePartrero  Circado,  the  depth  varying  from 
8  feet  at  the  river  to  2^  feet  at  the  Partrero  Circado  at  low-tide.  From  the  latter  place  tty 
Laguna  Madre  the  hayou  spreads  out  and  becomes  very  shallow,  having  but  o  inchea 
depth  at  low-tide,  and  has  a  deposit  of  12  to  18  inches  of  very  soft  mud.  The  crevasse 
at  San  Martin  has  been  many  years  closed.  That  at  Tuloso  broke  through  in  1870,  and 
it  is  probable  that  the  filling  of  the  shallows  has  mostly  been  accomplished  in  the 
past  eleven  years.  At  high  river  the  banks  of  the  bayou  are  overflowed,  and  the 
principal  deposit  occurs  near  the  river.  At  lower  stages  the  sediment  is  carried  farther 
down  the  bayou,  and  at  low  river  it  is  poured  directly  into  the  lagoon.  In  this  wav  the 
banks  of  the  bayou  are  elevated  and  extended  at  every  rise  of  the  river.  During  hi^ 
river  the  quantity  of  water  finding  its  wa^  from  the  river  to  the  lagoon  througn  this 
bayou  and  over  the  banks  at  other  points  further  down  is  so  great  that  the  fresh  water 
reaches  and  finds  exit  at  Brazos  Santiago. 

There  is  also  another  way  in  which  the  river  sediment  may  find  a  lodgment  in  the 
harbor,  though  probably  to  a  very  limited  extent.  The  water  from  the  river,  after 
reaching  the  Gulf  by  its  natural  mouth,  is  often  carried  by  the  littoral  current  beyond 
Brazos  Santiago.  During  flood- tide  a  portion  of  this  water  must  enter  the  harbor  and 
deposit  its  sediment  here.  On  the  22d  of  May,  the  day  of  my  arrival  at  Brazos,  a 
streak  of  muddy  water  from  the  mouth  of  the  river  was  distinctly  traceable  at  the 
pass,  and  Lieutenant  Sebree,  of  the  United  States  Coast  Survey  steamer  Gedney,  haa 
often  noticed  the  same  phenomenon. 

A  comparison  of  the  Coast  Survey  chart  of  1867  with  the  survey  of  1871,  by  Lien- 
tenant,  now  Capt.  H.  M.  Adams,  shows  that  the  greatest  depth  in  the  pass  has 
diminished  from  40  feet  in  1867  to  27^  in  1871,  and  the  width  between  the  12-root  con- 
tours has  diminished  from  540  feet  to  350  feet.  At  present  Captain  Staples  says  there 
is  but  20  feet  depth  anywhere  in  the  pass. 

Another  evidence  of  the  harbor  filling  is  shown  in  the  formation  of  a  middle  ground 
between  Point  Isabel  and  Brazos,  leaving  a  channel  on  either  side  of  it.  The  depth 
of  water  in  these  channels  is  about  the  same  as  was  to  be  found  anywhere  between 
Point  Isabel  and  Brazos  iu  1867  (see  tracing  marked  B\  while  on  the  middle  ground 
and  north  and  south  of  the  channels  there  has  been  a  shoaling. 

CONCLrSION'8. 

The  conclusions  which  may  be  legitimately  drawn  from  the  information  obtained 
are: 

1st.  A  littoral  current  exists,  the  prevailing  direction  of  which  is  north,  but  during 
northers  its  direction  is  south. 

2d.  The  bar  is  composed  of  sand  to  a  probable  depth  of  12  to  18  feet  from  the  water- 
surface. 

3d.  There  is  undonbtedly  sufficient  current,  if  coucentrated  on  the  bar,  to  scour  and 
maintain  a  depth  of  12  feet  or  more. 

4th.  The  mean  rise  and  fall  of  the  tide  being  but  seven-tenths  of  a  foot,  the  ordi- 
nary velocity  of  cuiTent  in  the  pass  must  be  very  small  compared  with  the  velocity 
during  northers;  hence  any  plan  of  improvement  to  be  effectual,  to  its  fullest  extent, 
should  be  so  devised  as  to  get  the  full  benefit  of  the  current  caused  by  the  northers. 

5th.  During  northers  a  large  percentage  of  the  water  of  the  lagoon  is  lost  to  Brazos 
by  b^ing  driven  by  the  pass  and  banked  up  in  the  lower  end  of  the  lagoon,  filling  the 
nufiierons  shallows  in  that  vicinity,  and  finally  discharging  through  Boca  Chica. 

6th.  The  harbor  is  gradually,  though  surely,  being  filled  by  deposits  from  the 
river,  and  the  rate  of  filling  will  be  increased  from  year  to  year  as  the  banks  of  Tu- 
loso Bayou  become  raised  above  ordinary  rises  of  the  river,  and  so  prevent  the  escape 
of  the  sediment  which  it  carries  until  it  reaches  and  is  poured  directly  into  the  har- 
bor. The  harbor  becoming  filled,  Brazos  Santiago  will  be  conjointly  one  of  the  mouths 
of  the  river  and  a  pass  from  the  lagoon  to  the  Gulf,  as  Boca  Chica  now  is,  and  will 
dwindle  into  insignificance,  except  at  |ieriods  of  storms  or  severe  northers,  when  it  is 
probable  that  a  channel  sufficient  for  the  purposes  of  navigation  may  be  maintained 
for  a  short  time.  It  is  evident,  therefore,  that  any  plan  of  improvement,  txi  be  perma- 
nent, must  contemplate  the  complete  exclusion  of  the  river  water  from  the  harbor  and 
pass. 

7th.  We  have  seen  that  the  Rio  Grande  forms  an  important  factor  in  devising  a 
scheme  of  improvement  for  Brazos  Santiago.  Anything,  therefore,  relating  to  the 
physics  of  the  river  is  pertinent  to  the  subject. 

The  Rio  Grande  is  eminently  a  sediment-bearing  river.  At  all  stages  its  waters  are 
heavily  charged  with  sediment.  There  is  one  peculiaritj'  which  is  possessed  by  few, 
if  by  any,  other  rivers  to  the  same  degree,  and  that  is  the  rapidity  with  which  the 
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suspended  particles  will  subside  when  the  water  is  brought  to  a  perfect  state  of  rest. 
Mr.  Latimore,  of  Brownsville,  who  supplies  the '  inhabitants  with  river  water,  says 
that  he  fills  his  tanks  in  the  evening,  and  in  the  morning  following  it  is  perfectly  clear 
and  ready  to  draw  off  and  deliver  to  his  customers. 

For  many  miles  from  its  mouth  the  river  flows  through  a  valley  of  its  own  deposit. 
Through  this  valley  it  winds  its  way,  milking  the  average  distance  between  two  points 
by  river  about  three  times  as  great  as  by  land.  Like  the  Mississippi  River,  it  has  its 
shifting  sand-bars  and  deep  reaches,  its  caving  banks  and  battures,  its  cut-offs  and 
•crescent  lakes.  At  it«  month  is  found  the  inevitable  bar,  with  an  average  depth  upon 
its  crest  >f  about  4  feet. 

Samples  of  sediment  taken  from  the  river  bank  at  Brownsville  and  from  Laguna 
Madre,  about  1  mile  south  of  Point  Isabel,  have  a  very  similar  appearance.  Each  sam- 
ple is  composed  of  a  very  fine  calcareous  sand,  with  a  small  amount  of  clay.  That 
from  the  river  bank  has  a  pinkish  tint  and  contains  a  larger  proportion  of  clay  than 
the  other;  that  from  the  lagoon  has  a  bluish-gray  color,  when  dissolved  in  water  and 
the  water  poured  off  so  as  to  eliminate  the  clay;  the  residue  from  both  looks  exactly 
«imilar. 

It  is  to  be  regretted  that  so  little  of  the  physical  history  of  the  riveris  known.  It 
"would  be  of  interest  in  this  connection  to  know  why  the  river,  being  a  sediment-bear- 
ing  river,  is  not  also  a  delta-forming  river,  if  such  be  really  the  case.  It  seems  prob- 
able that  the  river  at  one  time  debouched  into  Laguna  Madre,  and  that  in  process  of 
time  it  has  extended  its  delta,  cutting  the  lagoon  in  two  and  thus  separating  Laguna 
Madre  of  Texas  from  Laguna  Madre  of  Mexico. 

Supposing  such  to  have  been  its  history,  will  it  continue  its  delta  into  the  Gulf,  or 
are  its  deposits  swept  away  by  the  littoral  currents  of  the  Gulf  f  In  the  latter  case 
the  improvement  at  Brazos  Santiago  must  be  modified  to  meet  the  conditions. 

PLAN  OF  IMPROVEMENT. 

If  the  foregoing  conclusions  are  even  approximately  correct,  the  general  plan  of  im- 
provement is  quite  obvious. 

It  should  consist,  in  addition  to  the  jetties  already  proposed,  and  which  are  shown 
on  the  tracing  marked  C,  of  a  dam  across  the  lagoon  south  of  the  harbor  of  sufficient 
height  to  prevent  the  escape  of  the  water  down  the  lagoon  during  the  severest  north- 
ers, and  01  sufficient  compactness  to  arrest  the  sediment  from  tne  river  and  keep  it 
from  entering  the  harbor  or  pass. 

A  favorable  location  for  this  dam  would  be  as  shown  on  the  accompanying  tracing 
marked  B. 

This  would  give  it  a  curved  direction,  which  would  facilitate  the  ingress  and  egress 
•of  the  water  to  and  from  the  lagoon,  and  also,  by  favoring  the  flow  of  the  water  in 
a  single  channel  along  the  face  of  the  dam,  the  tendency  would  be  to  extend  the  deep 
water  of  the  pass  toward  Point  Isabel,  thus  increasing  the  size  of  the  harbor  for  deep- 
draught  vessels  and  possibly  avoid  the  necessity  of  lightering  altogether.  The  curv- 
ature of  this  line  is  almost  exactly  the  same  as  the  course  of  the  channel  along  the 
wharf  front  and  to  Fort  Point,  Galveston  Harbor,  where  similar  conditions  maintain 
a  deep  and  permanent  channel.  In  the  course  of  a  few  years  the  lagoon  south  of  the 
dam  will  have  become  tilled  with  deposits  from  the  river,  into  which  the  dam  will  be 
incorporated,  making  it  secure  against  all  future  cyclones. 

AVAILABLE  MATERIAL. 

Nothing  in  the  line  of  lumber  or  piling  can  be  obtained  in  this  vicinity.  Lumber 
brought  from  Louisiana  and  Florida  is  retailed  in  Brownsville  at  |40  per  thousand  feet 
B.  M.  Freight  from  Brazos  to  Brownsville  is  very  expensive,  and  it  is  quite  probable 
that  lumber  in  quantities  can  be  delivered  at  Brazos  for  $30. 

Brush  suitable  for  fascines  is  not  abundant.  The  great  mass  of  the  brush,  which 
grows  almost  everywhere  in  the  valley,  is  mesquite  and  ebony,  and  both  are  thomjr. 
But  in  the  vicinity  of  Tuloso  Bayou,  on  the  river,  there  is  willow  in  sufficient  quanti- 
ties perhaps  for  the  entire  work.  In  case  there  be  not  sufficient  at  this  point,  at  Col. 
J.  G.  Tucker's  ranch  at  Santa  Maria  (90  miles  b^  river  above  Brownsville)  there  are 
about  300  acres  of  good  thomless  brush.  It  is  pnucipall y  hackberryj^  but  there  is  con- 
siderable will(^w  and  some  ash  and  elm.  It  is  probable,  however,  with  further  search, 
that  plenty  of  good  willow  brush  can  be  found  along  the  river  within  a  few  miles  of 
Tuloso. 

Cane  is  to  be  found  in  limited  quantities  at  different  points  along  the  river,  and  I 
am  assured  by  Mr.  Field,  chief  engineer  of  Brownsville  (once  connected  with  the 
Rio  Grande  Railroad),  that  cane  is  to  be  found  in  unlimited  quantities  only  a  few  miles 
Above  Santa  Maria  on  the  river. 

It  is  believed,  therefore,  with  a  suitable  plant  for  transporting  brnsh.from  the  river 
through  Tuloso  Bayou,  that  it  can  be  delivered  at  Brazos  at  a  very  reasonable  price 
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Stone  it  will  be  difficult  and  costly  to  obtain.  As  far  as  I  coald  learn,  tbe  only  stone 
at  all  suitable  for  ballast  is  to  be  foubd  near  Rio  Grande  City,  about  300  miles  by  river 
from  Brownsville.  This  is  a  tine  calcareous  sandstone,  with  a  specific  gravity  of  2.3, 
and  weighs  143  pounds  per  cubic  foot.  It  can  be  delivered  at  Point  Isabel  for  f7.56^ 
per  ton.  There  is  a  similar  stone  found  near  Peuitos,  about  200  miles  from  Browns- 
ville, but  it  is  too  friable  to  be  of  any  value  as  ballast.  I  obtained  a  sample  of  stone 
from  up  Laguna  Madre,  which  might  possibly  be  obtained,  biit  if  this  sample  be  a  fair 
specimen  it  is  unsuitable  for  the  wo^k.  There  is  one  other  source  from  which  stone 
may  be  obtained  in  the  future,  and  that  is  from  the  Matamoras-Mouterey  Railroad^ 
which  is  now  being  extended  towards  the  latter  place,  having  been  purchased  recently 
by  Palmer  and  Sullivan.    Its  present  length  is  about  7  miles. 

No  gravel  or  shell  with  which  to  make  concrete  can  be  obtained  short  of  200  miles 

up  the  river  from  Brownsville.    Good  bricks,  however,  can  be  made  very  cheaply. 

They  can  be  had  in  Brownsville  in  any  quantity  for  |4  per  thousand.    If  the  clay  at 

•  Point  Isabel  be  found  suitable  for  the  purpose,  they  can  be  made  there  at  about  the 

same  price. 

Fuel  is  very  cheap.  Good  mesquite  wood  can  be  had  in  Brownsville  for  $3  per  cord,, 
and  it  will  cost  but  little  more  at  Point  Isabel.  There  is  this  certainty,  however,  that 
bricks  can  be  furnished,  delivered  by  rail  from  Brownsville  at  Point  Isabel,  for  f7  per 
thousand,  equal  to  $4  per  ton. 

If  properly  burnt  and  of  suitable  dimensions,  this  will  furnish  an  economical  mate- 
rial for  ballast,  nearly  if  not  quite  as  good  as  any  stone  that  can  be  obtained. 

LABOR. 

Unskilled  Mexican  labor  is  very  abundant  and  cheap ;  but  white,  and  especially  white 
skilled  labor,  is  costly.  Common  Mexican  labor  in  Brownsville  is  worth  50  cents  per 
day  without  board,  and  picked  labor  75  cents.  At  Brazos  it  will  cost  a  little  more^ 
probably  75  cents  and  board,  or  about  |1  per  day. 

CONSTRUCTION. 

I  would  therefore  respectfully  recommend  that  for  the  bulk  of  both  tbe  jetties  and 
the  dam,  brush,  made  into  mattresses,  and  bricks  of  special  form  (to  be  determined  by 
experiment),  be  used.  The  dam  should  have  a  base  of  30  feet  and  a  top  width  of  15 
feet,  and  a  height  sufficient  to  come  to  the  water-surface  at  ordinary  hi^h-water. 
Above  this  it  should  have  a  superstructure  consisting  of  a  single  row  of  piles  4  feet 
from  centers,  closely  planted  on  one  side  to  a  height  of  3  feet,  with  3-inch  plank. 

Such  a  structure  will  be  permanent  as  regards  the  brush-work  and  ballast,  and  the 
superstructure  being  out  of  water,  except  during  northers  and  extraordinary  tides^ 
if  Kept  coal- tarred,  will  last  a  great  many  years  and  can  be  renewed  when  necessary 
at  a  small  cost.  Less  costly  methods  of  construction  might  be  adopted,  but  they  all 
lack  the  element  of  permanence  which  this  possesses,  and  are  not  enough  cheaper  to- 
rn ake  their  construction  and  renewal  economical. 

PLANT. 

To  conduct «the  work  economically,  quite  an  extensive  plant  will  be  required.  For 
the  transportation  of  brush  down  Tuloso  Bayou  it  will  be  necessary  to  have  three  light- 
draught  flat-boats  and  one  light-draught  steam-barge,  with  sufficient  powef  to  stem 
a  3-mile  current  in  a  narrow  bayou  with  a  flat  in  tow.  For  the  construction  of  the  jet* 
ties  there  will  be  needed  two  good  barges  for  carrying  ballast  and  sinking  mattresses, 
and  one  light-draught  tow-boat  fortowiug  barges  and  mattresses  to  the  side  of  the  jet- 
ties. There  will  also  be  needed  one  steam  pile-driver  and  a  cheap  wharf  and  ways  for 
landing  brush  and  making  mattresses  upon. 

ORDER  OP  PROSECUTION. 

The  order  of  prosecuting  the  work  should  be,  first,  the  construction  of  the  south 
jetty ;  second,  the  construction  of  the  dam;  and,  third,  the  construction  of  the  north 


J''*^ 


The  south  jetty  will  intercept  the  drift  material  brought  from  the  ^outh  by  the^ 
littoral  current,  causing  a  building  out  of  the  shore-line  on  the  south  side,  and  prevent, ' 
until  this  reaches  the  end  of  the  jetty,  any  deposition  on  the  bar  from  this  direction. 
During  northers  it  will  confine  the  water  to  a  single  channel  across  the  bar,  answering,, 
together  with  the  wind  and  littoral  current  from  the  north,  every  purpose  of  two- 
jetties. 

The  dam  will  greatly  increase  the  discharge  during  northers,  and  if  built  first  would 
have  the  effect  of  pushing  the  bar  farther  out,  and  hence  increase  the  cost  of  the 
jetties. 
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The  coDstructiou  of  the  north  jetty  will  complete  the  improyement  and  will  insure 
a  permanently  good  channel  daring  all  seasons  and  stages  of  tide. 

The  construction  of  the  dam  should  not  be  commenced  until  there  are  funds  suffi- 
cient to  complete  it,  for  its  partial  completion  can  be  of  but  little  benefit,  and  leaving 
it  so  any  length  of  time  might  very  materially  increase  its  fiual  cost. 

ESTIMATES. 

Detailed  estimates  of  the  cost  of  constructing  two  jetties  across  the  bar  as  proposed 
by  yon  have  been  made.  The  jetties  to  be  made  of  brush  mattresses,  similar  to  those 
used  in  the  improvement  of  Aransas  Pass  and  Galvestim  Harbor,  ballasted  with  bricks. 
Also  detailed  estimates  have  been  made  of  the  cost  of  constructing  a  dam  from  Point 
Isabel  to  Brazos  Island,  on  the  line  proposed,  after  three  methods.'  These  estimates- 
will  be  found  at  the  close  of  this  report. 

The  summary  is  as  follows : 

South  jetty $190,901  75^ 

North  jetty 129,203  75 

Dam 327,979  OO 

Plant 30,000  OCK 

Total 678,084  50^ 

COMMERCIAL  STATISTICS. 

Col.  J.  S.  Haynes,  collector  of  Ihe  port  of  Brownsville,  has  kindly  furnished  the  com- 
mercial statistics  of  the  port.  From  his  letter,  herewith  accompanying,  it^will  be^ 
seen  that  the  commerce  of  Brazos  Santiago  is  of  no  insignificant  importance.  " 

RIVER  BANK  PROTECTION, 

I  made  an  examination  of  the  work  for  the  protection  of  the  river  bank  at  Browns- 
ville  and  found  that  it  had  been  entirely  effectual  except  at  one  place.  For  a  distance^ 
of  about  100  feet,  extending  downstream  from  the  prolongation  of  the  east  face  of  th& 
administration  buildhie,  there  has  been  a  settlement  of  several  feet.  This  settlement 
was  evidentlv  the  result  of  a  substratum  having  been  dissolved  away,  but  how  thi» 
could  have  been  accomplished  with  the  whole  bank  protected  down  to  the  very  bot- 
tom of  the  river,  no  satisfactory  explanation  can  be  given.  Colonel  Otis,  the  com- 
mandant of  the  post,  has  repaired  this  portion  by  covering  it  with  loose  brush  held 
with  chains  attached  to  ^'dead  men"  back  in  the  bank,  and  ballasted  with  iron  rub- 
bish from  the  wreck  Rio  Bravo.  It  is  also  partially  covered  with  earth.  Aside  from 
this  the  bank  is  in  good  condition.  It  is  overgrown  with  grass,  and  the  willows 
planted  in  rows  7  feet  apart  are  most  of  them  growing  nicely. 

In  closing,  I  desire  to  express  my  indebtedness  to  tnose  citizens  of  Brownsville  and 
Point  Isabel  whom  I  had  the  pleasure  of  meeting  for  courtesies  extended  and  infor- 
mation freely  given.    But  especially  am  I  indebted  to  the  officers  of  the  Rio  Grande 
Railroad  Company  and  Morgan  Line,  and  to  Mr.  S.  W.  Brooks,  of  Brownsville,  and. 
•  Col.  J.  G.  Tucker,  of  Santa  Maria. 

Very  respectfully,,  your  obedient  servant, 

H.  C.  Ripley, 

Assistant  Engineer^ 
Bvt.  Lieut.  Col.  S.  M.  Mansfield, 

Major  of  Engineers,  U.^S,  A, 


ESTIMATED  COST  OF  TWO  JETTIES  AT  BRAZOS  SANTIAGO,  TEX. 

South  jetty  (length  3,630  feet) : 

26,339  cubic  yards  brush  work,  at  12.50 $65,847  50 

18,000  tons  of  brick,  at  $4.50 81,000  OO 

146,847  SO' 
Contingencies,  30  percent 44,054  25- 

Total 190,901  75 
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North  jetty  (length  2,940  feet) : 

18,155  cubic  yards  brush  work,  at  $2.50 $45,387  50 

12,000  tons  of  brick, at  $4.50 • 54,000  00 

99,:<87  50 
•Contingencies,  30  per  cent 29,816  25 

Total 129,203  75 

Por  both  jetties , 320,105  50 

ESTIMATED  COST  OF  DAM  FROM  POINT  I3ABEL  TO  BRAZOS  SANTIAGO. 

<To  be  built  of  brush  mattresses  ballasted  with  brick  and  with  a  superstructure  of  piles 
and  plank— length,  14,000  feet.) 

44,000  cubic  yards  brush  work,  at  $2.50 $110,000  00 

30, 140  tons  of  bricks,  at  $4.50 135,630  00 

280, 000  feet,  B.  M.,  pine,  8  by  8  inches  by  15  feet,  at  30  cents 8, 400  00 

126,000  feet,  B.M.,  pine,  3  by  12  inches,  at  80  cents 3,7«0  00 

34,095  pounds  screw-bolts,  |  by  12  inches,  at  10  cents 3, 410  00 

1,260  pounds  washers,  at  6  cents 76  00 

Labor: 

Driving  3,500  piles,  at  $2 7,000  00 

Bolting  in  place  126,000  feet  plank,  at  2  cents 2,520  00 

Coal-tarring  (labor  and  material) 2,500  00 

273,316  00 
Contingencies,  20  per  cent 54,663  00 

Total 327,979  00 

ESTIMATED  COST  OF  DAM  FROM  POINT  ISABEL  TO  BRAZOS  SANTIAGO. 

i(To  consist  of  a  row  of  close  piling,  supported  by  a  second  row  at  intervals  of  5  feet — 

length,  14,000  feet.) 

16,800  piles,  12  by  12  Inches  by  20  feet,  at  $7.20 $120,960  00 

112,000  feet,  B.  M.,  pine,  6  by  Sinches,  at  30  cents 3,360  00 

■52,370  pounds  screw-bolts  (1  by  28  inches),  at  10  cents 5,237  00 

•800  pounds  washers,  at  6  cents 48  00 

Labor : 

Driving  16, 800  piles,  at$2 33,600  00 

Halving  5,600  piles,  at  12i  cents 700  00 

Bolting  112,000  feet  waling,  at  2  cents 2,240  00 

Creosoting  4,144,000  feet,  B.  M,,  at  2i  cents 103,600  00 

269,745  00 
Contingencies,  20  per  cent 53,949  00 

Total 323,694  00 

ESTIMATED  COST  OF  DAM  FROM  POINT  ISABEL  TO  BRAZOS  SANTIAGO. 

<ConstTncted  of  two  rows  of  piles  8  feet  apart  (piles  in  rows  5  feet'from  centers),  tied 
together  and  space  filled  with  brush  tacines  ballasted  with  bricks— length  14,000 
feet.) 

5,600  piles,  10  by  10  inches  by  20  feet,  at  $5 $28,000  00 

59,733  feet,  B.  M.,  cross-ties,  4  by  8  inches  by  8  feet,  at  $30 1,792  00 

84,000  feet,  B.M.,  waling,  3  by  12  inches i 2,520  00 

32,870  pounds  screw-bolts,  \  by  14^  inches,  at  10  cents 3, 287  00 

27,690  pounds  screw-bolts,  |  by  15^  inches,  at  10  cents 2,769  00 

12,800  washers,  atOcents ^ 168  00 

7,000  cords  brush  facines,  at  $5 35,000  00 

11,000  tons  of  brick  in  place,  at  $4.50 49,500  00 
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r  : 

>,CO0  piles,  at$2 11,200  00 

.4:^,733  feet  lumber,  at  2  cents 2,875  00 

ig  1,077,000  feet,  B.  M.,  at  2^  cent* 26,925  00 

164, 036  00 
!»iicies,  20  per  cent -^ 32,807  00 

►tal 196,843  00 

ESTIMATED  COST  OF  PLANT. 

-T>oat $12,000  00 

:gea 5,000  00 

fctn-barge 5,000  00 

at-l>oat8 3,000  00 

uxx  pile>driver 3,000  00 

ind  ways 2,000  00 

otal 30,000  00 


commercial  statistics. 

Custom  House,  Brownsville,  Tex, 

Collector's  Office,  June  14,  1881. 
In  replv  to  your  letter  of  Jane  8, 1881,  requesting  to  be  famished  with  com- 
1  statistics  of  this  port  for  the  past  year,  and  for  five  years,  in  order  to  show  the 
anoe  of  Brazos  Santiago  as  a  port,  I  have  th«  honor  to  inform  you  that  for  the 
Mir,  commencing  July  1, 1880,  the  imports  of  the  district  amount  to  |2,347,778, 
a,  |i2,503,852,  aggregating  $4,851,630 ;  and  for  the  past  five  years  averaging 
,000  to  1^,000,000  in  value  per  annum. 

above  statistics  are  derived  from  the  records  of  this  office,  which  do  not  embrace 
itic  cargo  arriving   In  vessels  of  the  United  States  in  coasting  trade,  which 
it  would  augment  the  given  commerce  of  the  port  to  $8,000,000  or  more  per  an- 
very  nearly  all  passing  through  the  port  of  Brazos  Santiago. 
Very  respectfully, 

J.  L.  Haynbs, 

ColUctor, 
C.  Rifley,  Esq., 
Assistant  Engineer, 


REPOBT  OF  THE  BOARD  OF  ENGINEERS. 

)FFicE  OF  Board  of  Engineers  for  Fortifications 

AND  FOR  ElVER  AND  HARBOR  IMPROVEMENTS,  &C., 

mw  YorlCy  July  25,  1881. 
rENERAL:  The  Board  of  Engineers  having  considered  the  project  of 
ior  Mansfield,  Corps  of  Engineers,  for  improving  the  harbor  of  Bra- 
Santiago,  referred  to  it  for  report  by  your  indorsement  of  the  20th 
tant,  has  the  honor  to  submit  the  following  report  thereon, 
'he  bar  at  the  mouth  of  the  Eio  Grande  has  a  depth  of  only  4  feet, 
ting  it  necessary  to  shift  all  Gulf  freight  bound  to  or  from  Browns- 
ie  and  points  above.  The  harbor  of  Brazos  Santiago,  situated  10 
ies  from  the  mouth  of  the  river  is  used  for  this  purpose.  It  affords  a 
all  but  secure  anchorage  of  about  35  acres,  inclosed  by  the  12-foot 
rve  and  having  a  maximum  depth  of  27  feet. 

Liike  all  Gulf  harbors  the  entrance  is  obstructed  by  a  shifting  sand- 
r,  which  here  has  a  natural  depth  of  about  7  feet.  Overflow  water 
«n  the  river,  charged  with  sedimentary  matter,  escapes  at  high  stages 
er  the  left  bank  and  is  slowly  filling  up  the  lagoons  leading  to  the 
94  E 
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harbor  of  Brazos  Santiago,  and  perhaps  injuring  the  harbor  itself.  The 
project  under  consideration  is  for  increasing  the  depth  over  the  bar  and 
for  improving  the  harbor,  for  which  two  appropriations  aggregating 
$100,000  are  available. 

ISo  expenditures  of  this  nature  have  heretofore  been  made  at  this 
harbor,  but  the  6ar  has  been  repeatedly  examined  with  a  view  to  de- 
vising plans  for  obtaining  entrance  for  a  larger  class  of  vessels.  This 
was  done  by  Captain  McClellan  in  1853,  by  Lieut.  H.  M.  Adams  in 
1871,  and  very  recently  by  Major  Mansfield,  now  in  charge  of  the  work. 
These  engineers  all  agree  that  nothing  can  be  accomplished  by  dredging 
or  scraping  the  bar.  Jetties  or  training  walls  are  accordingly  pro- 
jected. 

The  bar  projects  from  the  land  on  the  sides  of  the  pass  in  the  usual 
curved  form  seaward.  It  is  fully  exposed  to  the  action  of  storms,  and 
is  reported  to  consist  of  a  hard  sand  formation  easily  acted  upon  by 
water  in  motion,  but  no  borings  are  mentioned. 

The  Laguna  Madre  affords  an  immense  interior  reservoir  area  for 
maintaining  a  flow  through  the  pass,  but  as  the  average  tidal  oscillation 
is  restricted  to  about  7  inches,  dependence  can  only  be  had  upon  wind- 
currents  to  keep  the  channel  open,  Northers  act  very  powerfully  at 
times.  Sweeping  down  the  Laguna  Madre,  they  raise  the  level  of  the 
surface  at  Point  Isabel  3  feet  above  ordinary  tides,  producing  a  strong 
current  through  the  pass.  A  velocity  of  3.8  miles  per  hour  was  measured 
there  in  last  May. 

The  prevailing  winds  blow  from  the  southward  during  about  nine 
months  of  the  year,  and  from  the  northward  for  the  remaining  three, 
and  they  are  said  to  cause  a  littoral  current  dependent  upon  their  direc- 
tion, duration,  and  force.  Unless  such  currents  suffice  to  'remove  the 
material  to  be  pushed  from  the  bar  by  the  action  of  the  proposed  jetties, 
it  will  be  necessary  to  extend  them  continually.  Only  vague  informa- 
tion has  been  collected  on  this  point. 

At  the  narrowest  point  of  the  pass,  between  Brazos  and  Padre  islands, 
the  width  is  about  1,100  feet,  and  the  mid-channel  depth  over  20  feet. 
Major  Mansfield  proposes  to  extend  two  parallel  jetties  constructed  of 
brush  mattresses,  in  the  manner  now  in  use  on  the  Texas  coast,  and 
loaded  with  brick  made  on  the  spot,  entirely  across  the  bar  to  the  12- 
foot  curve.  The  width  between  these  jetties  is  to  be  about  the  same  as 
the  narrowest  part  of  the  pass.  The  south  jetty  is  to  be  3,630  feet  long 
and  the  north  jetty  2,940  feet.  Their  direction  is  in  the  prolongation  of 
the  pass.  The  estimated  cost  of  the  former  is  about  $190,000,  and  of 
the  latter  $130,000. 

Major  Mansfield  also  projects  a  dam  extending  from  Brazos  Island  to 
Point  Isabel,  designed  to  increase  the  depth  of  water  on  the  bar  and  in 
the  channel  to  Point  Isabel,  by  preventing  the  flow  towards  Boca  Chica. 
Its  cost  is  estimated  at  about  $328,000. 

The  Board  approves  this  system  for  improving  the  harbor  of  Brazos 
Santiago  so  far  as  to  recommend  that  the  funds  available  be  applied  to 
constructing  the  south  jetty  as  projected  by  Major  Mansfield.  Its  tend- 
ency will  be — 

1.  To  partially  restrict  the  spreading  of  the  waters  at  the  mouth  of 
the  pass,  and  thus  to  cause  increased  excavating  action  at  the  bar,  espe- 
cially during  the  prevalence  of  the  northerly  winds,  which  are  most 
effective.  The  water  escaping  from  the  pass  will  then  be  confined  and 
aided  by  the  presence  of  any  southern  littoral  current,  also  due  to  this 
wind. 

2.  During  southerly  winds  this  jetty  for  a  time  will  preserve  the  chan- 
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s  formed  from  being  again  closed  by  sand  rolling  northward  along 
>re  of  Brazos  Island. 

information  collected  during  the  construction  of  this  jetty  and 
ects  produced  by  it  will  render  it  possible  to  decide  with  greater 
ity  than  at  present  how  far  it  will  be  necessary  to  extend  the  north 
.ml  ivhether  a  somewhat  shorter  one  may  not  suffice, 
question  of  an  interior  dam  can  well  be  left  until  after  the  com- 
1  of  the  jetties,  and  the  Board  therefore  refrains  from  expressing 
>ii\iou  thereon, 
pectfully  submitted. 

Z.  B.  Tower, 

Colonel  of  Engineers  afid  Bvt,  Maj.  Oen. 
John  Newton, 

Colonel  of  Engineers  and  Bvt  Maj.  Oen. 
g.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A, 


O9. 

PROTECTION  OF  RIVEft  BANK  AT  FORT  BROWN,  TEXAS. 

(ippTopriation  (1876) ^llO.OOO 

d(l879) 7,000 

Total 17,000 

PBOaBESS  3IADE  DURING  THE  YEAR  ENDING  JUNE  30,  1882. 

nee  the  close  of  operations  at  this  point  in  the  fiscal  year  1880-'81, 
ling  whatever  has  been  done  by  the  Engineer  Department  by  way 
ctnal  work  in  protecting  the  bank  of  the  river, 
lie  following  correspondence  explains  the  reason  for  not  recommend- 
any  further  expenditure  of  public  money  in  efforts  to  protect  the 
ernment  reservation  by  arresting  the  progress  of  encroachment  of 
river  upon  the  bank. 

Money  statement, 

rl,  1881,  amount  available $-2:^0  04 

r  1,1882,  amount  available 2:^0  04 

ouDt  appropriated  by  act  passed  August  2, 1882 1, 000  00 

onnt  availal)le  for  fiscal  year  ending  June  30,  1883 1, 230  04 


letter  of  col.  0.  h.  smith,  nineteenth  infantry. 

Headquarters,  Fort  Brown,  Texas, 

January  9,  1882. 
5iR:  I  respectfully  report  that  the  river  is  cutting  its  bank  opposite  the  lower  end 
tbe  lagooD.    Only  30  feet  of  ground  intervenes  between  the  river  and  the  lagoon, 
e  swamp  extends  some  distance  above  and  below  the  threatened  point,  and  the  place 
nnot  be  approached  by  a  team. 

Hiere  18  danger  of  the  river  cutting  through  and  draining  the  water  out  of  the  lagoon. 
«€  no  way  of  arresting  it  with  the  present  resources  of  the  post ;  do  not  see  how  I 
^  even  attempt  it.  I  am  very  anxious  to  have  the  matter  examined  and  reported  upon 
'  an  inspector  from  department  headquarters,  and  request  that  the  inspector  proui- 
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ised  early  in  January  to  examine  the  matter  of  removing  the  work -shops  may  come 
as  soon  as  possible,  and  that  he  be  instructed  to  examine  mo  matter  of  the  river  bank. 
Very  respectfully,  your  obedient  servant, 

C.  H.  Smith, 
Colonel,  2^Hnet€enth  Infantry^  Commanding  Pout. 
Official : 

Thomas  M.  Vincent, 
A88X8tant  Adjutant-General,  Department  of  Texaa. 

Headquarters  Department  of  Texas, 

San  Antonio,  January  16,  1882. 
Respectfully  forwarded  to  the  adjutant-general  Military  Division  of  the  Missouri, 
with  request  that  an  officer  of  the  Engineers  be  sent  to  examine  and  report  as  to  the 
threatened  cut. 

Lieutenant-Colont)!  Gregory,  A.  D.  C,  has  had  to  do  with  the  protection  of  the  bank 
under  consideration,  and  therefore  can  fully  advise  the  Lieutenant-General. 

Prompt  action  should  be  had,  as  the  post  commander  has  exhausted  the  resources 
of  the  post  in  attempting  to  stop  the  inroad. 

CO.  Augur, 
Brigadier-General y  Commanding. 
[First  indorsement.  J 

Headquarters  Military  Division  Missouri, 

Chicago,  January  21,  ld?2. 
Respectfully  forwarded  to  the  Adjutant-General  of  the  Army,  for  the  Secretary  of 
War,  in  connection  with  a  conversation  which  the  Lieutenant-General  had  with  him  on 
the  subject. 
In  absence  and  by  order  of  the  Lieutenant-General  commanding. 

K.  Williams, 
Assistant  Adjutant-General. 
[Second  indorsement.] 

Headquarters  of  the  Army, 

Washington,  January  24,  18^. 
Respectfnlly  submitted  to  the  Secretary  of  War. 

I  understood  Colonel  Otis,  Twentieth  Infantry,  recently  transferred  to  Fort  Leaven- 
worth from  Fort  Brown,  to  say  that  the  Rio  Grande  River  was  rapidly  cutting  away 
the  banks,  endangering  the  site  of  Fort  Brown. 

This  may  be  the  reason  why  the  owners  of  the  ground  are  so  anxious  to  sell  to  the 
United  States. 

W.  T.  Sherman,  General 
[Third  indorsement.) 

Respectfully  referred  to  the  Chief  of  Engineers  for  report. 
By  order  of  the  Secretary-  of  War. 

H.  T.  Crosby,  Chief  Clerk. 
War  Department,  January  28^,  1882, 

[Fourth  indorsement.] 

Office  Chief  of  Engineers,  United  States  Army, 

February  1,  186*2. 
Respectfully  referred  to  Maj.  S.  M.  Mansfield,  Corps  of  Engineers,  for  early  report. 
To  be  returned. 
By  command  of  Brigadier-General  Wright. 

John  G.  Parke, 
Lieutenant- Colonel  of  Engineers, 

Bvt  Maj.  Gen,,  U,  S.  A. 
[Fifth  indorsomont.] 

United  States  Engineer  Office, 

Galveston,  Tex,,  March  4,  1882. 
Respectfully  returned',  and  attention  invited  to  letter  from  the  Secretary  of  War  in 
relntion  to  an  appropriation  for  the  protection  of  the  river  banks  of  the  Rio  Grande 
upon  the  site  of  Fort  Brown,  Texas.  (Executive  document  No.  153,  Forty-third  Con- 
gress, first  session,  House  of  Representatives.)  See  report  of  Lieut,  (now  Capt.)  H. 
M.  Adnms,  May  2f^,  1873,  jtublished  therewith,  for  diflSculties  of  protecting  the  site  and 
value  of  buildings  endangered.  Recommends  river  be  allowed  to  take  it«own  course, 
because — 
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let.  Protection  of  banks  would  require  more  than  value  of  buildings  endangered 
would  warrant, 

2d.  Land  does  not  belong  to  United  States. 

3d.  Buildings  becoming  endangered  could  be  taken  down  or  moved  back  from  time 
to  time,  as  necessity  requires. 

Quartermaster-General,  twelfth  indorsement,  June  23,  1873,  concurs  in  above 
opinion. 

Amount  expended  by  Engineer  Department  |17,000,  in  addition  to  work  by  Quar- 
termaster's Department  and  the  post  garrison,  all  of  which  is  practically  gone,  as  well 
as  some  private  work  in  front  of  the  city  of  Brownsville. 

I  do  not  think  it  in  the  power  of  any  one  to  say  how  much  money  and  time  must  be 
expended  to  protect  the  river  banks  at  this  point. 

The  engineer  who  should  undertake  work  should  have  control  of  both  banks  of  the  ^ 
river.  I  believe  the  river  will  now  cut  through  into  the  lagoon  in  spite  of  anything 
we  can  do,  and  I  concur  with  Captain  Adams  and  General  Meigs  in  the  opinion  that 
it  is  not  expedient  to  attempt  to  control  the  Rio  Grande  at  this  point  by  artificial  con- 
structions, and  that  it  is  better  to  move  from  time  to  time  such  of  the  buildings  as 
may  be  in  actual  danger. 

S.  M.  Mansfield, 
Major  of  Engineered 
Brevet  Lieutenant- Colonel^  U,  8.  A. 


letter  from  the  adjutant-general  to  the  ijeutenant-genkral. 

Headquarters  of  the  Army, 
Adji'tant-General's  Office, 

Washington^  March  17,  1882. 
Sir:  RefeiTing  to  your  indorsement  of  January  21,  1882,  from  your  headquarters, 
upon  copy  of  communication  from  the  commanding  officer.  Fort  Brown,  Texas,  who 
reports  that  the  Rio  Grande  is  cutting  its  bank  opposite  the  lower  end  of  the  lagoon, 
which  is  in  danger  of  being  drained  by  the  river,  and  requests  that  an  officer  of  En- 
gineers be  sent  to  report  on  the  matter,  in  which  request  the  department  commander 
concurs,  I  have  the  honor  to  inclose  herewith  copy  of  a  report  by  Maj.  S.  M.  Mansfield, 
Corps  of  Engineers,  Galveston,  Tex.,  to  whom  the  paper  was  referred,  and  by  direc- 
tion of  the  General  of  the  Army  to  inform  yon  that  the  opinion  of  Major  Mansfield 
therein  expressed,  **that  it  is  not  expedient  to  attempt  to  control  the  Rio  Grande  at 
this  point  by  artificial  construction,  and  that  it  is  better  to  move  from  time  to  time 
such  of  the  buildings  as  may  be  in  actual  danger,"  is  concurred  in  by  the  Secretary  of 
War, 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

R.  C.  Drum, 


Lieut.  Gen.  P.  H.  Sheridan, 

Commanding  Military  Division  of  Missouri. 


Adjutant-  General, 


O  10. 

SURVEY  OF  MATAGORDA  BAY  AT  THE  MOUTH  OF  SAINT  MARY'S  BAYOU, 
NEAR  THE  TOWN  OF  MATAGORDA,  TEXAS. 

United  States  Engineer  Office, 

Oalveston,  Tex.^  November  25,  1881. 
General:  I  have  the  honor  to  transmit  herewith  a  chart  of  Mata- 
gorda Bay  at  the  mouth  of  Saint  Mary's  Bayon,  near  the  town  of  Mata- 
gorda, Tex.,  together  with  the  report  of  Assistant  Engineer  John  M. 
Picton  of  his  survey  made  under  my  direction  in  accordance  with  the 
act  of  Congress  approved  March  3,  1881. 

MATAGORDA  BAY. 

At  present  there  is  a  channel  of  2  feet  depth  across  the  bar  at  mean 
low-tide,  but  during  the  extreme  low- water  of  winter,  caused  by  north- 
ers, the  bar  itself  is  visible  above  the  water  surface. 
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Dredging  would  seem  to  be  the  best  means  of  deepening  the  channel 
across  the  barj  being  stiff  mud,  would  probably  remain  open  some  time 
without  revetment.  Mr.  Picton  makes  an  estimate  of  $10,000  for  dredg- 
ing a  channel  3  feet  deep,  100  feet  wide  at  bottom,  and  slope  one  on  two. 
Commercial  statistics  are  wanting ;  but  from  statements  supplied  by 
some  of  the  leading  merchants  it  is  learned  that  a  business  of  alK)at 
$175,000  is  transacted  in  general  merchandise;  474  bales  of  cotton,  50 
sacks  of  wool  9,000  hides  were  the  principal  exports  during  1880. 
Yery  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 

Major  of  Engineers^ 
Brevet  Lieut  CoL^  U,  S.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.   JOHN  M.  PICTON,  ASSISTANT  ENGINEER. 

Galveston,  Tex.,  September  17, 1881. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  the  **  survey  of  Mata- 
gorda Bay  at  the  mouth  of  Saint  Mary's  Bayou,  near  the  town  of  Matagorda,  Tex." 

The  survey  was  made  during  a  low  stage  of  the  Colorado  River,  and  is  as  complete 
as  the  time  would  allow.  Its  purpose  was  to  ascertain  the  depth  of  water  across  the 
bar  and  the  best  means  of  improvement. 

A  record  of  the  tide  was  kept  during  the  time  of  survey,  and  readings  taken  every 
hour  during  daylight.  The  bayou  being  so  far  from  the  tidal  entrance  of  Matagorda 
Bay  (40  miles),  very  little  of  the  Gulf  tide  reaches  it ;  consequently  the  daily  range  is 
very  small  and  caused  principally  by  wind.  The  series  of  observations  for  tide  were 
not  extended  enough  to  accurately  establish  the  plane  of  mean  low-tide,  only  two  min- 
imums  beiuff  observed.  A  reading  of  3  feet  on  the  gauge  was  assumed  as  the  plane  of 
reference.  The  highest  tide  observed  was  seven-tenths  of  a  foot  above,  aud  the  low- 
est tide  two-tenths  of  a  foot  below  this  plane. 

About  4  miles  below  the  mouth  of  Saint  Mary's  Bayou,  a  reef,  principally  of  oyster 
shells,  and  with  three  small  channels  through  it,  extends  entirely  across  the  bay,  and 
greatly  obstructs  the  admission  of  the  flood-tide  into  the  upper  bay.  The  most  north- 
erly of  the  three  channels  crossing  it  is  known  as  '*Dog  Island  Channel,"  and  was 
opened  by  citizens  of  Matagorda  County,  and  has  a  least  depth  at  ordinary  tide  of 
3  feet.  The  most  southerly  of  these  channels  crosses  the  reef  near  Matagorda  peninsula, 
where  it  is  much  narrower  and  composed  of  sand.  Any  improvement  contemplating 
a  gi-eater  depth  than  3  feet  across  the  bar  at  the  mouth  of  Saint  Mary's  Bayou  would 
be  useless  until  the  depth  across  the  reef  was  correspondingly  increased.  Of  the  three 
channels,  the  one  near  Matagorda  peninsula  is  most  susceptible  of  improvement,  the 
reef  being  of  sand  at  this  point,  and  the  distance  to  deep  water  on  either  side  not  very 
great. 

Saint  Mary's  Bayou  empties  into  Matagorda  Bay,  at  the  town  of  Matagorda,  and 
inside  of  the  bar  has  a  depth  of  more  than  16  feet.  The  left  bank  is  several  feet  high 
with  an  abrupt  slope  toward  the  bayou  at  Matagorda  street,  but  is  low  and  flat  above 
and  below,  where  it  is  generally  overflowed  during  high  river.  The  right  bank,  ex- 
cept directly  opposite  Matagorda  street,  is  low  and  marshy,  and  is  covered  with  tall 
reeds  which  grow  some  distance  into  the  bayou  and  bay,  but  opposite  that  street  there 
is  a  high  rid^e  which  runs  parallel  to  the  shore,  is  partly  cultivated,  and  has  some 
timber  upon  it.  Several  years  ago  the  sediment  from  the  east  branch  of  the  Colorado 
River  was  swept  to  the  northeastward  and  deposited  in  front  of  the  bayou,  which 
succeeded  in  almost  closing  the  entrance  ;  but  recently  the  river  broke  into  the  bayou 
through  a  small  canal,  so  that  now  the  bayou  is  virtually  one  of  its  mouths.  Since  the 
crevasse  was  formed  uniting  the  river  and  bayou  there  has  been  an  increased  depth 
of  water  across  the  bar,  due  to  the  current  during  freshets.  At  present  there  is  a 
channel  of  2  feet  depth  across  the  bar  at  mean  low-tide,  but  during  the  extreme  low- 
water  of  winter,  caused  by  northers,  the  bar  itself  is  visible  above  the  water  surface. 

Matagorda  is  a  town  of  .500  inhabitants,  is  situated  on  the  left  bank  of  Saint  Mary's 
Bayou  at  it«  mouth,  and  is  the  county  seat  of  Matagorda  County.  According  to  the 
statements  of  its  citizens  it  was  once  a  thriving  town,  with  a  depth  of  channel  across 
the  bar  of  3^  or  4  feet,  but  during  the  gradual  shoaling  of  the  entrance  of  the  bayou 
has  dwindled  into  iusigniflcance. 
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I  of  Matagorda  County  is  black  and  red  loam,  and  is  very  fertile.  It  isprin- 
cottou-growing  and  cattle -ralHlug  county,  and  produced  last  year  12,000  bales 
I,  ^^s^rliicb,  on  account  of  the  shoal  water  on  the  bar,  was  carried  by  rail  to 

.olus  of  the  Colorado  River  are  covered  with  brush,  principally  willow,  hack- 
id  el  in,  and  gravel,  shell,  and  sand  are  to  be  found  in  large  quantities  in  the 
of  its  luouth.    There  is  no  stone  to  be  found  for  some  distance  up  the  river. 

PKOPOSED  IMPROVEMENT. 

vomont  by  means  of  jetties  would  have  to  depend  for  its  success  upon  ebb- 
rreots  strong  enough  to  produce  the  required  scour,  but  the  bavou  does  not 
eservoir  sufficient  for  the  recex>tionof  any  considerable  amount  of  flood-water, 
ce  cannot  give  any  great  velocity  of  ebb-current.  Any  strong  currents  would 
:o  freshets,  which  are  unreliable,  and  occur  only  during  a  portion  of  the  year. 
of  tbese  facts,  dredging  would  seem  to  be  the  best  means  of  deepening  the 
across  the  bar.  The  material  of  the  bar  being  stiff  mud  would  probably  re- 
»eii  some  time  without  revetment. 

slim  ate  for  dredging  a  channel  3  feet  in  depth,  100  feet  wide  at  bottom,  and 
on  2,  is  as  follows  : 

5ul>ic  yards,  at  25  cents $7,675 

transporting  dredge 1,000 

8,675 
>ont  15  per  cent,  contingencies,  &c 1, 325 

Total  cost 10,000 

actual  amount  of  dredging  for  a  3-foot  channel  is  6,985  cubic  yards,  but  on 
it  of  the  shoalness  of  the  water  it  will  be  necessary  to  excavate  a  much  larger 
it  to  allow  a  dredge  to  pass  through  the  cut.  The  estimate  is  made  for  a  chan- 
3  feet  depth,  as  that  is  the  greatest  depth  that  can  be  carried  across  the  reef. 

Very  respectfully,  your  obedient  servant, 

John  M.  Picton, 
United  States  Assistant  Engineer, 
*  Lt.  Col.  S.  M.  Mansfield, 

Major  of  Engineei-Sj  U,  S.  A. 
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PRESERVATION  OF  THE  PORTS  OF  MEMPHIS,  VICKSBURG,  AND  NAT- 
CHEZ; IMPROVEMENT  OF  THE  MOUTH  OF  RED  RIVER;  OF  THE  RAFT 
IN  UPPER  RED  RIVER,  LOUISIANA  AND  ARKANSAS;  OF  CERTAIN 
RIVERS  IN  MISSISSIPPI  AND  TENNESSEE;  WATER-GAUGES  ON  THE 
MISSISSIPPI  AND  ITS  PRINCIPAL  TRIBUTARIES. 


REPORT  OF  MAJOR  W.  H.  H.  BENYA  VRD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30, 1882,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Mississippi  River  and  Harbor  at  Mem-     10.  Tallahatcliee  River,  Mississippi. 

phis,  Tenn.  i  11.  Coldwater  River,  Mississippi. 

2.  Mississippi  River  and  Harbor  at  Vicks-  '  12.  Tcbula  Lake,  Mississippi. 

burg,  Miss.  |  13.  Yallabusba  River,  Mississippi. 

3.  Mississippi  River  at  Natchez  and  Vida-  !  14.  Big  Hatchie  River,  Tennessee, 

lia.  Miss.  <  15.  Ouachita  River,  Arkansas  and  Louisi- 

4.  Mouth  of  Red  River,  Louisiana.  ana. 

5.  Removing  raft  in  Red  River  and  clos-  '  16.  Bayou  Bartholomew,  Louisiana  and 

ing  Tone's  Bayou.  Arkansas. 

6.  Removing  obstructions  from  Red  Riv-  '  17.  Tensas  River,  Louisiana. 

er,  Louisiana.  !  18.  Bayou  BcBuf,  Louisiana. 

7.  Upper  Red  River,  Arkansas,  from  Ful-     19.  Cypress  Bayou,  Texas  and  Louisiana. 

ton  to  the  head  of  the  raft.  20.  Water-gauges  on  the  Mississippi  River 

8.  Yazoo  River,  Mississippi.  i  and  its  principal  tributaries. 

9.  Big  Sunflower  River,  Mississippi.  | 

EXAMINATIONS   AND  SURVEYS. 
21.  Bear  Creek,  running  into  Yazoo  River.  |  22.  Big  Black 'River,  Mississippi. 


UNITED  States  Engineer  Office, 

Memphis,  Tenn.^  July  27,  1882. 
General:   I  have  the  honor  to  transmit  herewith  annual  reports 
upon  the  works  of  river  and  harbor  improvement  under  ray  charge  for 
the  fiscal  year  ending  June  30,  1882. 

Very  respectfully,  your  obedient  servant, 

W.  H,  H.  Benyaurd, 

Major  of  Engineer »^ 
Brig.  Gen.  fl.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 
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P  I. 

IMPROVEMENT   OF  THE  MISSISSIPPI  RIVER  AND  HARBOR  AT  MEMPHIS, 

TENNESSEE. 

Early  in  August,  when  a  favorable  stage  of  water  was  reached,  an 
examination  was  made  of  the  entire  front  for  the  purpose  of  ascertain- 
ing the  condition  of  the  work  already  accomplished.  It  was  found  that 
some  additional  caving  had  taken  place  in  that  portion  of  the  front 
above  the  new  elevator  embraced  within  the  limits  of  the  coal  landings. 
The  caving  was  evidently  due  or  hastened  by  the  action  of  the  cove 
people  cutting  into  the  banks  for  the  purpose  of  making  roads  to  their 
flats.  As  this  caving  to  some  extent  endangered  the  adjoining  por- 
tions of  the  revetment,  work  was  commenced  at  once  upon  the  neces- 
sary repairs. 

During  the  season,  sixteen  mattresses  were  constructed  and  placed 
in  position,  covering  an  area  of  10,000  square  yards.  In  addition,  1,460 
square  yards  of  upper  bank  was  revetted,  making  a  total  bank  cover- 
ing of  11,460  square  yards.  As  the  changes  taking  place  in  the  bend 
above  Hopefleld  will  in  time  affect  the  direction  of  the  current  in  front 
of  the  city,  a  report  was  forwarded  to  the  department  in  connection 
with  a  petition  from  the  city  authorities,  chamber  of  commerce,  and 
cotton  exchange,  outlining  additional  work. 

This  new  project  and  estimate  was  submitted  to  the  department  on 
March  (J,  1882. 

As  the  work  will  hereafter  be  under  the  supervision  of  the  Mississippi 
Eiver  Commission,  in  accordance  with  the  river  and  harbor  act  of  Au- 
gust 2,  1882,  it  is  presumed  an  allotment  for  further  work  will  be  made 
from  the  appropriation  for  the  improvement  of  the  Mississippi  Eiver. 

For  the  details  of  the  operations  during  the  past  season  I  refer  to  the 
report  of  Mr.  H.  B.  Herr,  assistant  engineer,  herewith. 

The  first  estimate  for  this  work. was  $170,000,  of  which  there  has  been 
appropriated  $113,000. 

The  second  estimate,  submitted  last  March,  was  $204,21}. 

The  former  appropriations  are  as  follows : 

By  act  approvedJuiie  18,  1878 $46,000  00 

Bv  act  approved  March  3,  1^579 37,000  00 

Bv  act  approved  June  14,  18H0 15,000  00 

By  act  approved  March  3, 1881 15,000  00 

The  above  work  was  transferred  to  Oapt.  A.  M.  Miller,  Corps  of  En- 
gineers, U.  S.  A.,  on  June  30,  1882. 

Money  statement, 

July  1,  1881,  amount  available $16,090  54 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1881 15,370  40 

July  1,  1882,  amount  available - 720  14 


COMMERCIAL  STATISTICS. 

Amount  of  cotton  received  from  September  1,  1881,  to  June  30,  1882: 

Bales. 

Bvrail 203,237 

By  steamboat 93.862 

By  wagons,  &c 37, 887 

Total  received 334,986 
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Amount  of  cotton  shipped  from  September  1,  1881,  to  June  30, 1882: 

Bales. 

By  rail 231,291 

By  steamboat 102,013 

Total  shipped : 333,304 

Number  of  landings  made  by  steamboats  annually,  3,600. 

The  collections  at  custom-house  in  Memphis,  Tenn.,  during  the  year  ending  June 
30,  1882,  are  as  follows: 

Duties  on  imports |7, 110  43 

Hospital  dues  (marine) 2, 236  12 

Steamboat  inspection 2, 069  95 

Licenses  to  masters,  engineers,  pilots,  &c 2, 300  50 

Total 13,717  00 


report  of  mr.  h.  b.  herr,  assistant  engineer. 

United  States  Engineer  Office, 

Memphis,  Tenn,,  January  25,  1882. 

Ma.jor:  I  have  the  honor  to  present  the  following  report  of  operations  pertaining 
to  the  improvement  of  the  Mississippi  River  and  Memphis  Harbor  at  Memphis,  Tenn., 
<luring  the  working  season  of  1881. 

In  accordance  with  your  verbal  instructions  I  relieved  Mr.  Joseph  Burney,  assistant 
engineer,  of  the  supervision  of  this  work  on  July  8,  1881.  At  this  time  the  boats  and 
pile-driver  were  nndergoin^  the  necessary  repairs  preparatory  to  the  resumption  of 
work  as  soon  as  the  stage  of  water  would  permit. 

From  the  results  of  an  examination  of  the  bank  and  revetment  on  the  city  front, 
made  during  low-water  in  December,  1880,  by  Mr.  Burney  (see  his  report  on  page 
1,383  of  Chief  of  Engineers'  Report  for  1881),  only  some  slight  repairs  of  the  mattress 
revetment  wert5  anticipated,  and  the  project  for  the  seascm's  operations  included,  in 
addition  to  this  repairing,  a  continuance  of  the  open-dike  work  inaugurated  during 
the  previous  season  above  the  mouth  of  Wolf  River.  The  high  stage  of  water  at  the 
time  I  took  charge  being  favorable  for  di'iving  piles  on  the  slope  above  low^water,  it 
was  commenced  at  once  and  prosecuted  vigorously,  with  the  object  and  in  the  manner 
described  following: 

OPEN-DIKE  WORK. 

The  results  obtained  by  the  mere  beginning  in  1880  of  the  system  of  floating  dikes 
proposed  for  the  mainteuanco  of  the  rapidly  caving  bank  from  Tennessee  Chute  to 
mouth  of  Wolf  River,  indicate  its  efficiency  in  producing  a  deposit  along  the  base  of 
a  caving  bank,  thereby  arresting  its  further  destruction.  The  floating  screens  or  tim- 
ber franit's  auchored  below  low-water  had  retained  their  floating  power,  but  those  an- 
chored on  the  slope  above  low-water  were  found  to  have  become  partially  imbedded 
in  a  deposit  of  sand  when  the  water  had  receded  below  them,  so  that  on  a  second  rise 
of  the  river  they  did  not  respond,  but  remained  on  the  bottom,  having  no  efFec,t  in 
arresting  velocity  of  (he  current  during  any  subsequent  high- water.  In  consequence 
the  current  is  at"  liberty  to  pass  down  along  the  bank  with  its  full  force,  and  unless 
the  same  substantial  connection  of  the  second  dike  with  the  bank  is  secured  as  in  the 
first  dike  erosion  must  take  place  there.  The  same  is  true  of  all  the  remaining  dikes 
of  the  system.  Now,  if  that  portion  of  the  first  or  upper  dike  extending  from  low- 
water  to  top  of  bank  can  be  made  permanent,  a  checking  of  the  current  will  be  se- 
cured from  the  outer  end  of  the  dike  to  the  bank  crest,  and  the  bank,  from  first  to 
second  dike,  be  relieved  from  the  otherwise  strong  current.  This  would  probably 
dispense  with  the  necessity  for  continuing  any  of  the  other  dikes  up  the  slope  above 
low-wat«r.     To  consummate  this  object  the  following  plan  was  adopted : 

CONSTRUCTION. 

Commencing  near  the  top  of  the  bank  and  about  50  feet  above  the  first  line  of  float- 
ing dikes,  two  parallel  lines  of  piling,  8  feet  apart  were  driven.  The  distance  between 
piles  in  each  line  was  also  8  feet,  and  each  in  the  upper  line  had  a  corresponding  one 
opposite  in  the  lower  line.  They  varied  in  length  from  20  to  60  feet  iu  going  from  the 
top  of  bank  down  the  slope  to  line  of  low-water.  A  slight  inclination  downstream 
was  given  to  the  direction  of  this  line  of  work  to  give  some  facility  for  the  escape  of 
drift.    The  piles  were  sawed  oft'  at  8  feet  below  high- water  mark  to  allow  drift  to  pass 
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over  duriug  highest  stages  of  river.  Without  this  precaution  the  pressure  against  the 
work  would  be  so  great  that  it  could  scarcely  withstand  it;  and  no  harm  could  result 
to  the  hank  from  the  surface  current.  When  this  double  line  of  piles  had  been  com- 
pleted to  abbnt  low-water  line,  further  operations  were  suspended,  and  the  entire 
working  force  applied  to  repairing  the  revetment  on  city  front.  In  this  work  52  piles 
were  driven. 

It  was  the  intention  to  have  extended  the  piling  to  some  distance  below  low-water 
line,  to  give  ample  protection  to  the  shore  end  of  floating  dike;  this  part  to  have  a 
more  decided  turn  downstream,  and  tops  to  be  sawed  off  15  feet  below  high-water. 
The  two  lines  of  piles  were  to  be  firmly  braced  together,  and  each  pile  in  the  lower 
line  to  be  additionally  braced  by  a  shore  heeled  into  a  heavy,  short,  ground  post  driven 
at  a  proper  distance  below.  On  the  upper  side  of  lower  line  of  piles  wale  pieces,  4  by 
6  inches  and  1  foot  apart,  were  to  be  spiked  horizontally.  The  waling  to  extend  from 
the  bottom  to  top  of  piling.  This  arrangement  would,  to  a  certain  extent,  divide  the 
pressure  to  be  sustained  between  the  two  lines  of  piles,  as  the  upper  one  would  receive 
the  main  bulk  and  pressure  of  drift. 

MATTRESS   REVETMENT. 

Early  in  August,  the  water  having  declined  to  about  8  feet  on  the  gauge,  a  favor- 
able opportunity  was  offered  for  ascertaining  the  condition  of  the  bank  and  revetment 
along  the  city  front.  A  careful  examination  showed  some  additional  caving  of  bank 
and  damage  to  the  revetment  to  have  occurred  during  the  recent  high-water,  and 
consequently  more  repairs  were  necessary  than  had  been  anticipated.  Upon  consul- 
tation with  you  it  was  decided  to  suspend  work  above  mouth  of  Wolf  River  at  once, 
and  if  possible  complete  the  repairs  of  mattress  revetment  along  the  front. 

The  principal  caving  was  in  the  stretch  from  foot  of  Market  street  to  foot  of  Poplar 
street,  where  a  width  of  50  feet  had  caved  or  sloughed  off  at  several  points  since  the 
revetment  was  completed  in  1880,  though  the  width  was,  a«  a  rule,  much  less.  Messrs. 
Brown  &  Jones's  Coal  Landing,  also  tne  site  of  Bryan  &  Co.'s  Coal  Landing  (aban- 
doned some  months  since),  are  included  in  this  distance,  and  have  probably  been  ac- 
tive, if  not  principal,  agents  in  hastening  the  dissolution  of  the  bank  throughout  this 
stretch.  The  mattresses  in  the  revetment  being  found  substantially  where  they  were 
placed,  except  that  they  have  sunk  vertically  downward,  indicates  that  the  initial 
point  of  the  caving  is  not  at  a  great  depth,  as*  was  the  case  before  the  revetment  was 
laid,  but  along  the  bank  edge  of  the  mattress  work,  and  progressive  downward  under 
the  revetment,  as  well  as  shoreward  and  into  the  bank.  Many  coal  flats  moored  over 
the  bank  edge  of  the  revetment  during  higher  stages  of  water  may  have  induced  a  cut- 
ting beneath  them,  and  possibly  the  cartways  leading  from  floating  flats  to  top  of 
bank,  being  carved  out  of  the  steep  slope,  may  have  had  a  pernicious  effect  also. 

Another  agency  in  the  rapid  destruction  of  the  bank  isthe  storm  water  from  the  streets 
of  the  city.  Instead  of  being  led  down  to  the  river  in  water-tight  conduits  discharging 
on  top  of  the  revetment,  it  is  permitted  to  find  its  way  from  the  end  of  street  gutters 
down  the  slope  over  and  through  the  bank  to  the  river  below  ;  keeping  the  bank  ma- 
terial in  an  almost  constantly  saturated  condition,  and  to  some  extent  facilitating  it4» 
dissolution  when  acted  upon  by  the  river  water. 

Since  the  continued  destruction  of  the  bank,  after  the  revetment  was  laid,  has  its 
orij^iu  above  the  upper  or  bank  edge  of  the  revetment,  in  order  to  render  the  protection 
entirely  effective,  it  should  bo  continued  up  the  slope  to  near  high-water,  the  bank 
beiAg  properly  graded  to  receive  the  upper  portion.  With  the  small  amount  of  funds 
available  this  could  not  be  entered  upon,  without  neglecting  the  repaii*8  requiring  im- 
mediate attention. 

CONSTRUCTION. 

The  mattress  ways  previously  used  were  repaired  and  utilized  for  this  season's  work. 
In  accordance  with  your  suggestion,  instead  of  using  poles  and  pins  for  mattress  frame, 
wire  was  used,  and  the  following  method  in  framing  and  construction  was  adopted: 
No.  10  annealed  wire  was  stretched  across  the  ways  from  end  to  end,  at  intervals  of  6 
feet ;  the  ends  of  each  run  of  wire,  after  taking  a  turn  around  a  binding-pole,  being 
fastened  temporarily  to  a  stout  stake.  Another  set  of  wires  was  stretched  across 
these,  also  at  intervals  of  6  feet,  the  ends  secured  after  passing  around  a  binding-pole, 
in  same  manner  as  first  set.  At  each  intersection  both  wires  were  caught  in  the  bight 
of  a  short  tie- wire  (No.  12  annealed),  both  parts  of  which,  after  being  properly  twisted 
to  hold  bottom  wires  firmly,  were  led  up  along  a  stake  driven  at  the  intersection  and 
temporarily  fastened  at  the  top  of  stake.  These  stakes  projecting  about  2  feet  above 
the  ways  served  the  purpose  of  preventing  the  longitudinal  wires  and  willow  brush 
from  sliding  down  on  the  sloping  ways,  as  well  as  temporarily  holding  the  tie-wires. 
On  this  bottom  frame  willow  brush  was  laid  in  four  alternating  courses  with  a  total 
thickness  of  18  inches.    The  top  frame  wires  were  then  stretched  over  this  to  cor- 
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respund  with  those  below,  their  euds  being  firmly  faateued  to  a  line  of  poles  extending  • 
along  the  entire  edge  of  the  mattress.  Tbese  top  binding-poles  hatl  previonsly  been 
substantially  and  tightly  wired  to  those  below,  the  two  sets  forming  a  firm  and  endur- 
ing selvage  arouud  the"  mattress,  giving  a  stanch  bearing  for  the  frame  wires  and 
obviating  any  raveling  or  ragging  of  the  edges.  When  all  ends  of  frame  wires  had 
been  properly  fastened,  the  tie  wires,  before  described,  were  released  from  their  tem- 
porary holding-stakes  and  made  fast  to  the  upper  frame  at  each  intersection  of  top 
wires".  A  man  at  each  of  the  two  part«  of  tie- wire,  using  heavy  pliers,  would  tie  top 
and  bottom  frame  so  closely  and  firmly  that  no  other  appliance  was  necessary  for  com- 
pressing the  brush  before  tying.  A  compressing-jack,  made  for  the  purpose,  was  used 
in  tying  top  and  bottom  poles  together. 

Dimensions  of  mattresses  were  125  by  50  feet  18  inches,  except  the  last  three,  which, 
on  account  of  submergence  of  lower  side  of  ways,  were  only  38  feet  wide. 

The  substitution  of  wire  for  poles  and  pins  has  proved  highly  satisfactory,  both  as 
to  cost  of  material  and  efficiency.  Th^  wired  mattress  is  more  pliable,  accommodat- 
ing itself  readily  to  any  irregularities  of  river  bottom,  is  stronger,  and  of  course  more 
durable. 

LAUNCHING.  '    . 

After  withdrawing  the  temporary  stakes  driven  at  each  intersection  of  frame  wires, 
all  temporary  holding-wires  were  cut  except  those  on  the  upper  edge  of  mattress,  and  the 
usual  cneck  and  anchor  lines  attached.  Then  the  upper  holding-wires  were  cut  sim- 
ultaneously, when  the  mattress  would  move  gently,  downward  oif  the  ways,  nsually 
without  au^  other  force  than  its  own  weight. 

PLACING  MATTRESSES  IN  POSITION. 

In  this  operation  the  method  was  Bubstautially  the  same  as  that  followed  during  the 
previous  season,  except  as  to  quality  of  ballast  and  the  manner  of  using  it.  Screened 
gravel,  ranging  in  size  from  about  one-^uart«r  inch  to  two  inches  in  diameter,  ob- 
tained from  grayel  bars  in  the  near  vicinity,  was  used  instead  of  stone,  and  with 
quite  satisfactory  results.  The  cost  per  cubic  yard  delivered  on  our  flats,  by  contract, 
was  $1.50,  whereas  stone  had  been  delivered  heretofore  at  $2.45  per  cubic  yard,  or  at 
a  cost  of  about  $40  more  per  mattress  for  stone  than  for  gravel. 

In  sinking  our  first  mattresses  in  a  moderate  depth  of  water,  and  on  a  gently  sloping 
bottom,  the  gravel  was  simply  thrown  on  in  a  loose  condition,  and  worked  admirably  ; 
but  in  deeper  water  (40  to  60  feet),  where  a  stronger  current  produced  great  whorls  and 
boils,  this  did  not  suffice.  The  vibratory  motion  induced  in  the  mattress,  under  these 
circumstances,  while  the  ballast  was  being  placed  preparatory  to  a  final  submergence 
and  more  especially  while  the  mattress  was  moving  down  to  the  bottom,  a  large  por- 
tion of  the  smaller  gravel  sifted  through  the  brush-work.  This  loss  of  ballast  was  par- 
ticularly noticeable  in  the  behavior  of  a  mattress  sunk  in  a  depth,  at  outer  end,  of  50 
feet  of  water.  Almost  immediately  after  reaching  the  bottom  (determined  by  sounding- 
lead)  the  outer  end  rose  to  the  surface,  and  but  little  gravel  was  found  remaining  on 
it.  To  obviate  this  the  gravel  was  placed  in  sacks  containing  about  130  pounds  each  ; 
these  were  wired  to  the  mattress,  one  at  each  intersection  of  the  top  wires,  and  as 
many  more  at  diflferent  places  as  were  necessary  to  ballast  sufficiently  and  uniformly 
before  submergence  commenced.  The  remaining  ballast  requisite  to  sink  and  hold 
the  mattress  snu^rly  to  the  bottom  was  simply  thrown  on  after  being  sacked.  Although 
the  results  obtained  in  this  way  were  excellent,  particularly  as  to  the  i»reliminary 
loading,  I  would  prefer  stone  for  the  final  sinking  and  ballasting.  In  deep  water  and 
a  strong  current  the  sacks  were  carried  so  far  down  stream  in  their  transit  from  sur 
face  to  bottom  that  it  was  difficult  to  know  where  they  should  strike  the  surface  that 
they  would  reach  a  particular  final  position  on  the  mattress  below.  It  is  true  a  simi- 
lar difficulty  is  presented  in  the  use  of  stone,  but  to  a  less  degree. 

Contrary  to  any  i>recedent  during  the  past  ten  years,  the  low-water  season  ended 
early  in  October  instead  of  in  December,  as  had  usually  been  the  case.  In  consequence 
this  working  season  has  been  unexpectedly  short,  and  an  increased  cost  attended  the 
later  work  done,  on  account  of  increased  difficulty  in  securing  willow  brush,  and  a 
partial  submergence  of  the  mattress-ways  during  the  higher  stage  of  water.  But  for 
this  unforeseen  early  rise  of  the  river  probably  the  entire  repairs  of  the  revetment 
below  low-water  would  have  been  completed,  whereas  about  one-fourth  remained  un- 
finished when  the  rising  water  enforced  a  suspension  of  work.  During  this  short  sea- 
son, with  a  small  force  of  laborers  and  much  sickness  during  the  hot  summer  days, 
sixteen  mattresses  were  constructed  and  placed  in  position,  covering  a  total  area  of 
10.000  square  yards. 

vVlieu  mattress  construction  was  no  longer  possible,  a  barge-load  of  willow  brush  re- 
mained on  hand.  With  this  a  jiortiou  of  the  up]>er  bank  was  revetted  by  laying  the 
brush  in  three  alternating  courses,  with  a  total  thickness  of  18  inches,  the  whole  held 
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down  by  wires  attached  to  stakes  4  by  6  inches,  driven  into  the  graded  slope  before 
the  brush  was  laid.  After  fastening  wires  to  the  stakes  they  were  driven  still  deeper, 
nntil  the  wires  were  stretched  taut  over  the  brush.  A  good  ballast  of  stone  was  then 
placed  on  top.  In  this  manner  1,460  square  yards  were  covered,  making  a  total  of 
11,460  square  yards  of  revetment  laid  during  the  season. 

On  suspension  of  operations  the  boats,  with  all  property  pertaining  to  the  improve- 
ment, were  laid  up  at  Fort  Pickering  in  charge  of  proper  watchmen. 

SUMMARY  OF   MATERIAL   USED. 

Number  of  piles  driven : 

Open-dike  work 5*2 

In  revetment 36 

—        88 

Cords  of— 

Willow  brush 1,546 

Cottonwood  poles t 10 

Pounds  wire ^ 2,430 

Cubic  yards — 

"  Gravel 570 

Stone 187 

Number  of  bags  for  gravel  (second-hand  oil-cake) 1, 750 

Respectfully,  your  obedient  servant, 

H.  B.  Herr, 
Assistant  Engineer. 
Maj.  W.  H.  H.  Benyaurd, 

United  States  Engineer  Corps. 


P2. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AND  HARBOR  AT  VICKSBURG. 

It  was  first  contemplated  this  past  season  to  commence  the  dredging 
of  the  inner  harbor  as  originally  recommended  by  the  Board  of  Engineers. 
It  was  thought  advisable,  however,  to  continue  the  revetment  of  the 
Delta  Point  for  the  purpose  of  rendering  that  bank  thoroughly  secure, 
as  a  protection  to  the  inner-harbor  work.  It  was  necessary  to  repair 
the  plant,  which  was  done,  and  in  addition  a  new  set  of  ways  for  con- 
structing a  continuous  mattress  was  built,  and  a  steam-jmrnp  was  pur- 
chased to  be  used  in  bank-grading.  These  preliminary  preparations 
occupied  the  time  up  to  November  21,  at  which  date  the  mattress  work 
was  commenced.  This  continued  with  some  auxiliary  dike  work  until 
January  10,  when  high-water  put  a  stop  to  further  operations  for  the 
season. 

Seven  hundred  and  fifty  feet  of  mattress  was  constructed  and  sunk 
for  the  protection  of  the  bank.  It  may  be  necessary  to  continue  this 
work  down  to  the  extreme  point  of  the  bar,  unless  the  change  now  tak- 
ing place  in  the  direction  of  the  current  above  King's  Point  should  ren- 
der that  portion  of  the  bank  perfectly  safe  from  caving. 

During  the  coming  season  it  is  proposed  with  the  balance  of  the  ap- 
propriation left  over  to  continue  said  work  if  necessary,  and  with  the 
new  appropriation  it  is  proposed  to  commence  the  work  of  dredging  out 
the  basin  and  channel  of  the  inner  harbor,  as  recommended  by  the  Board 
of  Engineers.    The  work  will  be  done  by  contract. 

The  former  appropriations  are  as  follows: 

By  act  approved  June  18,  1878 : ^^000 

By  act  approved  March  3, 1879 50,000 

Bv  act  approved  June  14,  l^^iHO 20,000 

Bv  act  approved  March  3, 1881 75,000 
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For  details  I  respectfully  refer  to  the  report  of  Mr.  T.  G.  Dabney, 
assistant  engineer,  herewith. 

On  the  30th  of  June  I  transferred  the  above  work  to  Capt.  A.  M. 
Miller,  Corps  of  Engineers,  U.  S.  A. 

Money  statement, 

July  1,  1881,  amount  available $74,646  95- 

July  1,  188*2,  amount  expended  during  6scal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 46,952  34. 

July  1, 1882,  amount  available 27,694  61 


COMMERCIAL  STATISTICS. 

The  total  amount  of  cotton  shipped  from  the  port  of  Vicksburg  from  September  1' 
188^1,  to  June  9,  1882,  140,052  bales.  Of  this  amount  50,240  bales  were  handled  by  the 
compress  alone.  In  addition  to  this  there  were  shipped  from  Delta  in  the  same  period 
29,691  bales,  which  were  brought  in  by  rail,  besides  local  shipments  amounting  to 
1,560  bales,  and  85,000  sacks  of  cotton-seed. 

The  estimated  value  of  the  commerce  of  Vicksburg,  outside  of  the  cotton  receipts,  is. 
between  $7,000,000  and  $8,000,000. 


REPORT   OF  MR.   T.   G.   DABNET,  ASSISTANT  ENGINEER. 

Vicksburg,  Miss.,  March  1,  1882. 

Major:  In  tendering  my  resignation  of  the  position  I  have  heretofore  occupied  in, 
your  service,  I  I'espectfuUy  submit  the  following  report  of  operations  on  the  work  un- 
der my  charge  during  the  working  season  just  passed. 

It  was  expected  that  the  work  of  revetting  the  upper  bank  of  the  Delta  peninsula, 
with  mattresses,  dowu  to  its  extremity,  would  be  completed  this  season,  and  that  the 
appropriation  already  made  would  be  sufficient  for  that  purpose. 

These  conclusions  were  both  based  upon  the  assumption  that  the  whole  of  the  low- 
water  season  would  be  utilized  in  progressing  with  the  work,  and  that  there  would  be 
no  diversion  of  any  considerable  portion  of  the  fund  from  the  direct  purpose  of  making 
and  sinking  mattresses.  It  was  found,  however,  that  much  preparatory  work  was 
necessary  in  renewing  plant,  &c.,  and  the  appropriation  was  made  available  at  so  late 
a  period  that  the  preparations  be^an  at  the  time  when  the  work  proper  should  have 
been  under  full  headway,  and,  owing  to  extraordinary  causes  of  delay  and  difficulties, 
the  entire  low-water  season  was  consumed  in  preparatory  work,  so  that  the  first  mat- 
tress was  not  sunk  until  November  21,  when  the  river  had  attained  the  height  of  28 
feet  on  the  gauge,  and  was  rising  so  rapidly  that  it  speedily  reached  a  stage  at  which 
the  work  could  not  be  prosecuted  with  economy  or  certain  efficiency. 

Under  these  circumstances  no  effort  would  have  been  made  to  continue  the  revet- 
ment this  season,  but  for  the  absolute  necessity  of  protecting,  if  possible,  the  lower  end 
of  the  old  work,  which  was  threatened  with  destruction  by  the  coming  flood-water. 
With  this  view  the  work  was  pushed  under  adverse  conditions  until  January  10,  when 
the  river  had  gotten  too  high  to  proceed  further  with  the  mattress-work.  A  perme- 
able floating  wooden  dike  was  afterward  sunk  on  the  revetment,  just  above  the  lower 
extremity,  with  a  view  to  breaking  up  a  troublesome  eddy  which  had  formed  there, 
and  was  attacking  the  work. 

The  necessity  for  restricting  expenditures  as  far  as  practicable  to  the  direct  work  in 
hand  has  made  it  expedient  to  pursue  a  make-shift  policy  in  purchasing  barges  and 
other  plant.  In  order  to  make  the  partial  appropriations  for  each  season  go  as  far  as 
possible,  such  plant  as  would  require  the  least  present  outlay  was  used,  cniefly  with 
a  view  to  its  lasting  through  that  particular  seasou.  This  is  of  course,  ultimately, 
anything  but  economy,  and,  in  consequence  of  this  policy,  it  was  found  at  the  begin- 
ning of  the  present  season  that  the  whole  of  the  plant  on  hand  was  in  a  deplorably 
bad  condition,  scarcely  a  bar^e,  in  fact,  fit  for  further  service.  The  floating  **ways" 
for  mattress  construction,  which  had  been  made  in  the  latter  end  of  the  year  1878,  with 
foundation  consisting  of  the  bottoms  of  two  old  coal  boats,  were  dropping  to  pieces, 
and  totally  unfit  for  use.  A  new  set  of  "ways"  was  made  at  a  cost  of  $3,714.80.  Two 
sinking  flats  were  constructed  to  replace  two  that  were  past  service.  These  consisted 
of  coal-boat  bottoms,  175  feet  long  and  25  feet  wide,  with  supplemental  "gunnels,"  5 
by  16  inches,  placed  on  the  old  "gunnels."    The  cost  of  these,  including  purchase  of' 
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coal  boats,  was  about  .^400  each,  uotwitlistaudlug  that  a  good  deal  of  old  iron  was 
used  in  their  construction.  Three  other  boats  were  purchased  afea  cost,  respectively, 
of  82U0,  8*^i^,  and  $500,  each  of  which  required  further  outlay  for  calking,  modifying, 
and  repairing.  Another  barge,  16  feet  wide  and  98  feet  long,  was  purchased  for  $150, 
and  used  for  a  "pump-boat,"  to  be  further  described.  Lines,  tackle,  and  other  plant 
had  to  be  replaced  at  considerable  cost. 

Another  element  of  cost  not  foreseen  is  the  grading  and  revetment  of  the  bank  above 
low-water  line,  as  experience  and  subsequent  observation  have  demonstrated  the 
necessity  of  protecting  this  portion  of  the  bank  as  well  as  that  part  below  low-water 
line. 

About  3,300  fe^t  linear  extent  of  bank  should  be  treated  in  this  way,  requiring  the 
removal  of  about  45,000  cubic  yanls  of  earth  to  reduce  the  bank  to  a  slope  of  one  to 
one,  which  is  deemed  essential.  This  grading,  at  15  cent«  per  cubic  yard,  would  co«t 
$6,750,  if  done  with  ordinary  appliances,  witn,  however,  considerable  practical  diffi- 
culty in  disposing  of  the  earth  removed,  as  it  would  pile  up  just  below  the  water-line 
and  necessitate  the  previous  revetting  of  the  lower  slope. 

In  order  to  facilitate  and  cheapen  this  part  of  the  work,  it  was  determined  to  wash 
the  bank  to  the  proper  slope  by  a  jet  of  water  delivered  by  a  powerful  pump,  which, 
besides  saving  in  cost,  would  dissolve  and  more  readily  dispose  of  the  material  washed 
down. 

To  this  end  a  **pnmp-boat"  was  fitted  up,  furnished  with  a  large  fire-pamp,  a 
'^Dayton  cam  pump''  bein^  selected.  This  pump  has  a  steam  cylinder  16^  by  18 
inches,  and  water-plunger  9  inches  diameter,  with  two  4-inch  discharge  pipes.  It  is 
provided  with  a  boiler  42  inches  diameter  and  20  feet  long,  with  two  14-inch  flues.  This 
machinery  was  fitted  up  on  a  barge  16  feet  wide,  98  feet  long,  and  3^  feet  deep,  which 
was  decked  and  housed  over  with  roof  and  sides.  The  total  cost  of  boat,  machinery, 
and  all  necessary  fixtures,  fitting  up,  Slc,  was  |3,679. 

A  *' Worthington  compound  duplex  pump"  was  preferred,  but  it  was  found  impos- 
sible to  get  an  order  for  one  filled  in  any  definite  time. 

It  is  estimated  that  the  work  of  washing  down  the  bank  will  cost  2  cents  per  cubic 
yard,  based  upon  similar  work  performed  in  the  Missouri  River  by  M%j.  Charles  R. 
Suter,  Unit>ed  States  Engineer,  or  say  |1,000  for  the  whole  work,  which  would  make 
the  cost  $4,679  against  |6,750  by  hand. 

The  "  pump-boat"  was  not  in  readiness  for  work  until  the  river  became  too  high  to 
use  it  to  any  purpose,  but  some  experimental  work  was  done  with  satisfactory  results, 
suggesting,  however,  some  necessary  modifications  in  the  nozzles  used  and  in  the  steam- 
generating  arrangements,  which  have  since  been  made,  and  it  is  now  ready  for  service. 

It  was  intended  to  make  the  experiment  of  completing  the  lower  slope  revetment 
with  a  continuous  willow  mat  1  foot  thick  and  155  feet  wide,  and  with  this  object  the 
new  "ways"  were  constructed  with  a  shear  or  rake  on  the  shore  end,  in  order  to  carry 
the  edge  of  mat  far  enough  above  water  line  to  make  secure  connection  with  upper  bank 
revetment.  The  season  was  so  far  advanced,  however,  before  active  work  could  be 
begun,  the  river  rising  rapidly  and  much  drift-wood  running,  that  it  was  deemed  too 
hazardous  to  make  such  experiment,  and  operations  were  confined  to  making  and 
sinking  detached  mattresses  and  a  floating  dike.  The  construction  of  these  mattreses 
was  modified  to  the  method  intended  for  the  continuous  mat,  that  is,  the  frames  of 
poles  at  bottom  and  top  were  entirely  discarded,  these  being  found  by  experience  to 
be  an  element  of  great  weakness,  from  the  necessity  of  boring  1-inch  holes  through 
the  poles  for  the  reception  of  hickory  pins.  It  had  before  been  found  necessary  to 
supplement  the  poles  and  pins  largely  with  wii-e,  and  even  then  without  very  satis- 
factory results.  The  present  method  of  construction  is  very  satisfactory,  giving  a 
strong,  compact,  and  flexible  mattress.  Longitudinal  poles  are  first  laid  on  the  "  ways," 
transverse  to  the  "runs,"  about  8  feet  apart.  These  are  simply  to  facilitate  launch- 
ing, which  it  was  found  impossible  to  do  without  them.  Upon  these  poles  is  laid  a  wire 
netting  of  same  dimensions  as  the  mattress.  The  netting  is  composed  of  No.  8  wire, 
in  meshes  2  fftet  square.  The  willows  are  then  placed  on  in  three  layers  to  the  thick- 
ness of  1  foot,  the  middle  one  being  transverse  to  the  upper  and  lower.  The  willows 
are  then  sewed  to  the  wire  frames  with  No.  12  wire,  the  seams  being  longitudinal 
with  the  mattress  and  4  feet  apart.  To  facilitate  this  operation  there  is  a  floor  on  the 
"  ways,"  4  feet  below  the  top  of  "  runs,"  to  enable  men  to  go  under  the  mattress.  Each 
seam  is  carried  on  by  two  men,  one  above  and  the  other  below.  The  man  above  carries 
an  iron  needle  of  five-eighth  inch  iron,  3  feet  long,  with  an  open  slot  or  eye  near  the  point, 
and  the  other  end  turned  over  so  as  to  form  a  handle.  The  lower  man  carries  the  coil 
of  wire.  The  upper  man  thrusts  his  needle  through  the  willows  at  intervals  of  2  feet. 
The  man  underneath  places  the  bight  of  the  wire  in  the  eye  and  the  needle  is  drawn 
up,  caiTying  the  bight  of  the  wire  through  to  the  top.  A  wooden  toggle  3  feet  long 
is  passed  under  the  bight  of  the  wire,  which  is  secured  to  it  by  two  fence  staples  driven 
into  the  toggle.  A  single  wire  is  carried  along  each  seam  on  top  of  the  willows,  and 
a  turn  taken  with  it  around  the  bight  of  the  lower  wire  under  each  toggle.  This 
makes  the  whole  structure  strong  and  secure. 
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The  wire  netting  is  made  with  rapidity  and  facility  upon  a  skeleton  drum  12  feet  in 
oircnmference,  which  extends  the  whole  length  of  the  '^  ways/'  on  a  projecting  plat- 
form, on  a  level  with  the  floor  along  the  upper  side.  It  was  designed  for  making 
continuous  netting  for  the  continuous  mat.  It  is  intended  to  cover  the  upper  slope, 
when  properly  graded,  with  h  revetment  of  willows,  disposed  with  a  view  to  their 
taking  root  and  growing,  this  material  being  otherwise  so  perishable  as  to  last  but  a 
short  time. 

It  was  determined  to  make  the  experiment  of  sinking  permeable  floating  dikes,  to 
test  the  utility  of  their  application  under  the  conditions  which  obtnin  here.  With 
this  view  a  number  of  structures  were  made  of  3  by  4  feet  cypress  lumber,  wood  being 
used  for  the  advantage  of  its  buoyancy,  in  panels  20  by  40  feet.  These  panels  were 
joined  together  in  varying  numbers,  according  to  the  depth  of  water  where  they  were 
intended  to  be  sunk,  so  as  to  form  sections  of  dike  40  feet  wide,  and  extending  from 
the  river  bottom  well  above  low-water  level.  In  the  lower  panels  the  lumber  was 
disposed  horizontally,  with  6-inch  spaces,  and  bolted  to  vertical  pieces  5  feet  apart, 
with  three-eighth  inch  bolts.  In  the  upper  panel  the  lumber  was  arranged  vertically, 
with  3-inch  spaces  similarly  bolted  to  transverse  pieces,  the  lumber  so  disposed  that 
the  smaller  dimension,  3  inches,  is  presented  to  the  current.  The  panels  were 'joined 
together  by  shackles  and  links  of  three-fourth  inch  iron,  there  being  9  such  fastenings 
to  each  joint.  The  bottom  panels  were  so  shaped  as  to  conform  to  the  slope  of  the 
river  bottom  where  they  were  intended  to  be  placed.  Above  the  lower  edge  of  the 
bottom  panel  was  framed  a  box,  rigidly  attached,  and  extending  the  entire  length  of 
the  lower  edge  of  panel.  The  box  was,  in  section,  4  feet  wide  at  the  top,  3  feet  at 
the  bottom,  and  4  feet  deep,  and  was  intended  to  hold  ballast  for  sinking  the  dike. 
This  form  of  box  was  afterwards  discarded,  and  instead  was  substituted  a  detached 
box,  in  section,  4  feet  at  the  bottom,  2  feet  at  the  top,  and  4  feet  deep,  interior  mensure- 
nient.  The  box  is  40  feet  long  and  divided  into  4  compartments  ot  10  feet  each,  con- 
Btruoted  of  3  by  4  lumber  secured  by  bolt«,  and  attached  to  the  lower  edge  of  the 
bottom  panel  by  shackles  and  links,  forming  a  joint  which  allows  freedom  of  motion 
to  the  dike.  It  is  thought  it  will  act  as  a  modified  '^  Chinese  anchor,''  the  ends  of  the 
timbers  being  allowed  to  project  so  as  to  catch  in  the  bottom  of  the  river. 

As  it  was  necessary  to  revet  the  bottom  before  sinking  the  dike,  the  latter  was  de- 
ferred until  the  mattress-work  was  suspended,  at  whieh  time  the  river  was  very  high, 
with  strong  current,  and  much  drift-wood  running,  which  was  very  nnpropitious  for 
the  dike  experiment.  After  some  disastrous  efforts,  owing  to  the  defective  form  of 
the  anchor  boxes  first  used,  a  dike  was  placed  in  position  jnst  above  the  lower  ex- 
tremity of  the  revetment,  extending  '200  feet  out  from  the  bank.  The  buoyancy  af- 
forded by  the  lumber  used  in  the  construction  of  the  dike  was  assisted  by  attaching 
empty  oil  casks  to  the  upper  edge,  8  or  9  casks  to  each  section  of  40  feet.  Two  panels 
of  the  outer  section  of  this  dike  came  up  several  davs  after  it  was  sunk,  and  it  waa 
found  that  the  timbers  to  which  the  connecting  shackles  were  bolted  had  given  way, 
notwithstanding  that  the  end  of  the  timber  enforced  by  the  shackle  had  a  bolt  through 
it  transverse  to  the  shackle  bolt. 

It  is  very  desirable  that  the  dike  experiment  be  repeated  under  more  favorable  cir- 
cumstances. There  are  now  on  hand  enough  panels  already  constructed  to  form  an- 
other di  ke  300  feet  long. 

There  were  made  and  sunk  16  willow  ivattresses,  each  50  by  150  feet  and  1  foot 
thick.  These  were* composed  exclusively  of  willows  and  wire,  in  the  mattress  proper, 
with  cribs  of  poles  for  holding  ballast  wired  to  the  upper  surface,  and  the  poles  used 
underneath  to  facilitate  launching  the  mattresses  from  the  ways.  Of  these  mattresses 
twelve  were  sunk  on  the  lower  slope,  that  is,  below  low-water  line,  and  the  remain- 
ing four  were  sunk  when  the  water  was  at  a  high  stage,  parallel  to  the  bank,  crossing 
the  shore  ends  of  the  others,  and  covering  the  upper  hank  nearly  to  the  top.  In  this 
way  600  feet  linear  extent  of  bank  was  covered,  leaving  about  1,800  feet  linear  extent 
of  lower  slope  to  be  revetted,  and  about  3,300  feet  of  upper  bank  to  be  graded  and 
revetted.  » 

The  method  intended  for  the  treatment  of  the  upper  bank  is,  first,  to  grade  it  to  a 
slope  of  one  to  one  from  about  low- water  line  to  upper  surface.  Then,  at  intervals 
of  6  feet,  to  bury  poles  6  inches  in  diameter  3  feet  deep  from  top  to  bottom  of  slope,  at 
right  angles  to  water's  edge ;  these  poles  to  carry  straps  of  No.  8  wire  at  intervals  of 
6  reet,  reaching  well  above  ground ;  the  willows  to  be  placed  on  the  surface  in  bundles 
»  inches  thick,  in  one  layer,  with  butts  towards  the  water,  upon  which  are  to  be  laid 
|ioles,  at  intervals  of  6  feet,  transverse  to  direction  of  willows,  and  strapped  to  buried 
poles  by  the  wire  straps ;  the  butts  of  the  willows  to  be  well  covered  with  earth,  by 
which  means  it  is  thought  they  will  take  root  and  grow.  For  the  lower  slope  it  is  de- 
signed to  sink  continuous  mats  of  willows  1  foot  thick,  constructed  as  the  above 
described  mattresses,  to  be  155  feet  wide,  and  in  length  of,  say,  1,000  feet,  or  such  other 
lengths  aa  may  be  found  to  be  most  practicable  in  application  ;  the  shore  edge  of  this 
mat  to  be  secnrely  attached  to  the  upper  bank  revetment.  It  is  estimated  that  this 
work  will  cost  |44,000. 

95  E 
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Description  of  "  ways"  for  the  construction  of  continuoos  mat :  These  are  composed 
of,  first,  two  barges,  each  20  by  150  feet  and  3  feet  deep.  The  '*  gunnels  '*  are  of  cypress, 
the  bottom  ones  6  inches  thick  and  the  top  ones  6  inches.  The  bottoms  of  barges  are 
of  long-leaf,  yellow-heart  pine,  2^  inches  thick.  The  barged  have  a  **rake'^  at  one 
end,  with  a  view  to  crowding  the  ^' ways"  close  inshore,  for  the  construction  in  site  of 
continuous  willow  matting. 

The  two  barges  were  placed  parallel  to  each  other,  9  feet  apart,  and  rigidly  con- 
nected together  by  a  beam,  8  by  18  inches  and  30  feet  long,  bolted  across  each  end. 
The  space  between  the  barges  is  spanned  at  intervals  of  5^  feet  by  4  by  6  sills,  which 
support  the  posts  on  which  the  *'  runs  "  rest.  There  are  also  horizontal  diagonal  braces 
between  the  barges,  to  give  longitudinal  stiflfness.  The  "runs"  are  transverse  to  the 
length  of  the  barges,  and  are  5  feet  6  inches  between  centers.  They  are  4  by  6  cypress, 
beveled  on  the  upper  edge,  with  l^inch  strap-iron  screwed  on.  They  are' supported 
by  4  by  6  posts,  6^  feet  apart,  which  rest  on  4  by  6  sills  across  the  bottoms  of  the 
barges. 

The  top  of  '^  runs"  on  the  higher  side  of  ways  is  13  feet  3  inches  above  bottom  of 
barges,  and  they  have  a  slope  of  5  feet  9  inches  vertical,  in  a  horizontal  distance  of  37 
feet,  at  which  point  there  is  an  angle  in  the  slope,  which  descends  5  feet  6  inches  in  a  hori- 
zontal distance  of  19^  feet,  the  '^mns^extending  to  surface  of  water  8  feet  outside  of  the 
outer  barge.  The  lower  ends  of  "  runs"  rest  upon  a  guard  sill,  4  by  10,  to  which  tbey 
are  bolted,  the  guard  sill  being  parallel  to  side  of  barge.  A  door  is  placed  4  feet  be- 
low top  of  *'  runs  "  and  parallel  thereto,  to  enable  men  to  work  underneath  the  mat. 
It  also  serves  to  brace  the  uprights  which  support  the  **  runs."  A  platform.  8  feet  wide, 
projects  from  the  upper  side  of  the  ways  on  a  level  with  the  upper  edge  of  floor,  and 
extends  the  whole  length  of  the  ways.  Along  this  platform  is  a  "  drum  "  for  the  mak- 
ing of  wire  netting,  ft  consists  of  a  skeleton  wooden  frame  with  a  central  shaft  of 
6  by  6  feet  timber.  Around  this  fi  ame  are  fitted  wrougbt-iron  bands,  1^  inches  wide  and 
one-fourth  iuch  thick,  with  a  circumference  of  12  feet.  These  are  disposed  in  pairs, 
the  bands  in  each  pair  being  6  inches  apart,  and  the  pairs  being  2  feet  between  cen- 
ters. Around  the  whole  circumfereuce  of  the  bands  are  nibs  of  round  iron,  one-half 
inch  diameter,  projecting  1^  inches  from  the  bands  and  riveted  on  the  under  side. 

The  nibs  are  disposed  in  pairs,  with  a  clear  space  of  1  inch  between  nibs  and  12 
inches  between  centers  of  pairs.  In  making  netting  with  meshes  1  by  2  feet,  all  of 
the  pairs  of  nibs  are  used.  When  the  meshes  are  2  by  2  feet  only  the  alternate  pairs 
are  used.  The  bands  are  adjusted  so  as  to  bring  the'  nibs  opposite  to  each  other  on 
their  respective  bands,  and  make  continuous  lines  along  the  whole  length  of  drum. 
In  making  the  netting  the  wire  is  carried  along  the  drum  between  the  nibs  so  as  to 
create  a  lap,  a  double  wire  between  the  bands  composing  each  pair,  when  it  is  twisted 
together  by  inserting  a  steel  pin  between  the  strands. 

The  idea  of  this  "drum"  was  obtained  A*om  Mr.  L.  E.  Cooley,  assistant  engineer, 
.by  whom  I  believe  it  was  first  devised. 
Very  respectfully, 

T.  G.  Dabxby, 
Assistant  Engineer, 

Maj.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers f  U*  S,  A. 


P3. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AT  NATCHEZ  AND  VIDALIA. 

In  July,  1881, 1  made  an  examination  of  the  river  about  Natchez,  with 
a  view  of  presenting  a  project  for  carrying  on  the  work  during  that 
season. 

It  was  found  that  the  river  had  cut  through  into  Lake  Concordia  at 
one  point,  and  that  it  was  therefore  unnecessary,  at  least  for  the  pres- 
ent, to  continue  the  work  in  Marengo  Bend.  The  nature  of  the  bed  of 
the  lake  was  such  as  to  preclude  the  idea  that  the  river  could,  in  a  short 
time,  cut  its  way  entirely  into  the  la(^e,  and  make  the  latter  the  main 
channel. 

•  In  Giles  Bend  it  was  found  that  the  extensive  caving  noticed  the 
season  before  still  continued,  with  a  probability  that  the  river  would,  in  the 
course  of  a  few  years,  cut  through  the  neck  of  land  from  Giles  Bend  to 
Cowper  Bend,  and  destroy  the  approaches  to  Natchez  and  Vidalia.    It 
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was,  therefore,  determined  to  commence  the  season's  work  upon  the 
revetment  and  protection  of  the  cavinp:  banks  in  Giles  Bend. 

The  appropriation  was  not  sufficiently  large  to  admit  of  an  extensive 
ax)plication  of  mattress  revetment  for  the  entire  length  of  the  bend,  and 
therefore  instructions  were  issued  to  the  assistant  to  use,  in  connection 
therewith,  a  combination  of  open  dike- work  such  as  we  had  experimented 
with  at  Memphis  the  season  before. 

About  4,500  linear  feet  of  bank  was  protected  by  this  latter  work. 
The  reports  from  the  locality  indicate  that  the  caving  has  been  stopped 
along  the  entire  front  covered.  The  high  stage  of  water  prevailing 
,  throughout  the  entire  season  has,  however,  prevented  us  from  deter- 
mining fully  the  true  value  of  the  work,  and  to  what  extent  it  has  been 
successful  in  preventing  the  rapid  caving  of  banks  in  water  of  so  great  a 
depth. 

For  the  full  details  of  the  operations  and  the  application  of  wooden 
screens  and  the  work  of  bank  protection,  reference  is  made  to  the  report 
of  Mr.  Joseph  Burney,  assistant  engineer,  herewith. 

As  the  Mississippi  River  Commission  will  hereafter  have  supervision 
of  the  work,  in  accordance  with  the  provisions  of  the  recent  river  and 
harbor  act,  it  is  presumed  that  an  allotment  for  the  coming  season's 
work  will  be  made  from  the  appropriation  for  the  improvement  of  the 
Mississippi  River,  and  therefore  no  estimate  is  presented. 

The  former  appropriations  are  as  follows: 

By  act  approved  January  14, 1880 |40,000  00 

By  act  approved  March  3,  1881 50,000  00 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 

1H81,  was 40,147  22 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1882,  was. . .    41, 600  74 

On  the  30th  of  June  this  work  was  transferred  to  Capt.  A.  M.  Miller, 
Corps  of  Engineers. 

Money  statement. 

Julyl,  1881,  amount  available $49,852  78 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 41,600  74 

Julyl,  1882,  amount  available 8,252  04 


COMMERCIAL  STATISTICS. 

Natchez  contains  about  9,000  inhabitants  and  receives  and  ships  about  40,000  bales 
•of  cotton  per  year.  Sales  of  merchandise,  81,900,000.  Number  of  landings  made  by 
steamboats  at  wharf,  1,300. 

Vidalia,  La.,  immediately  opposite  Natchez,  contains  about  650  inhabitants  and 
«hip6  about  8,000  bales  of  cotton  annually.    The  port  of  entry  is  New  Orleans.  * 


report  of  mr.  joseph  burney,  assistant  engineer. 

United  States  Engineer  Office, 

Memphis,  Tenn.y  May  18,  1882. 
Major  :  I  have  the  honor  to  submit  report  of  operations  for  the  protection  of  the 
harbors  of  Natchez,  Miss.,  and  Vidalia,  La.,  during  the  year  ending  June  30,  1882. 

In  July,  1881, 1  received  your  instructions  to  relieve  Mr.  T.  G.  Dabney,  assistant 
engineer,  who  was  at  that  time  in  local  charj^e  of  the  work. 

July  13,  1881,  I  met  yourself  and  Mr.  Dabney  at  Natchez,  the  lug  I.  B.  O'Brien  was 
engaged,  and  an  examination  of  the  harbor  and  the  bends  above  was  made. 

The  harbor  was  found  to  be  in  excellent  condition,  free  from  caving  banks,  with  a 
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slight  exception  below  Vidalia  on  the  Louisiana  shore,  and  to  be  one  of  the  best  and 
sarost  between  Saint  Xouis  and  New  Orleans. 

Leaving  Natchez  and  proceeding  up  the  river«  great  changes  were  found  to  be  tak- 
ing place  from  the  constant  caving  of  the  bank  above  Palo  Alto  Point,  about  3  mil&i 
from  Natchez,  on  the  Louisiana  shore. 

Immediately  behind  the  bauk  lies  Lake  Concordia,  and  there  is  every  reason  to  be- 
lieve that  the  river  will  break  through  into  the  lake,  the  latter  thereby  becoming  the 
main  river;  but  from  examinations  made  by  the  late  Mr.  Melvin,  assistant  engineer, 
no  danger  to  the  harbor  will  occur  from  this,  and  the  caving  will  stop,  as  the  bed  and 
banks -of  the  lake  are  composed  of  stiff  blue  clay. 

From  Palo  Alto  Point  to  Bullet's  Bayou,  a  distance  of  6  miles,  rapid  caving  is  going 
on  to  within  a  short  distance  of  the  bayou.  In  18b0  and  Idtil  a  number  of  willow 
mattresses  were  sunk  under  your  direction  near  the  bayou,  which  have  stopped  the 
caving  at  that  point. 

From  above  Bullet's  Bayou  a  large  sand-bar  ext-ends  from  the  Louisiana  shore  3,10(^ 
feet  into  the  river,  and  throws  the  main  channel  on  the  Mississippi  shore  (making  a 
very  sharp  bend  in  the  river,  and  forming  a  long  neck  of  land  immediately  above 
Natchez),  which  threatens  to  cut  across  the  point,  as  it  has  done  at  Yicksburg,  and 
destroy  the  harbors  of  Natchez  and  Vidalia. 

The  distance  around  the  bend  is  about  8  miles,  and  across  the  point  1  mile,  which 
is  rapidly  decreasing  by  the  caving  of  the  bank  on  the  upper  side.  At  present  this 
point  is  covered  by  a  heavv  growth  of  timber,  vines,  and  underbrush,  which  affords 
creat  protection  to  the  banks;  but  the  timber  is  being  rapidly  cleared  away  and  the 
land  prepared  for  cultivation. 

During  the  present  high-water  the  water  was  over  5  feet  deep  on  this  point,  and  if 
the  timber  and  brush  had  not  broken  the  force  of  the  current,  it  must  have  scoured 
out  a  deep  channel.  At  '^DeviFs  Elbow  Cut-off,"  about  25  miles  above  Memphis,  the 
river  broke  through  in  one  night,  a  distance  nearly  equal  to  that  across  the  point  at 
Natchez,  the  laucT  in  that  locality  having  been  cleared  and  put  under  cultivation ; 
also  at  ''  Yicksburg  Cut-off"  the  land  had  been  cleared  across  the  point.  Captain 
Ernst,  in  his  report  on  the  improvement  of  the  Mississippi  River  (see  Report  of  Chief 
of  Engineers  for  1880,  vol.  2,  page  1359),  testifies  to  the  ^at  protection  afforded  hj 
the  timber  on  the  banks  of  the  river,  illustrating  the  subject  with  several  plates.  Im 
my  examinations  of  the  river  I  can  support  his  opinion  where  he  states:  **  An  exami- 
nation of  the  shore  line  shows  that  in  every  case  where  cleared  fields  along  a  caving 
bank  are  interrupted  by  a  patch  of  woods  the  latter  project  into  the  river.  It  is  easy 
to  believe  that  the  binding  quality  of  the  roots  and  the  protection  formed  by  the 
fallen  trees  at  the  foot  of  the  bank  should  have  this  effect." 

I  believe  that  if  the  timber  and  underbrush  on  this  point  at  Natchez  be  cut  off,  anj 
work  which  the  government  may  undertake  to  prevent  the  river  breaking  throuffli 
will  be  useless.  It  is  true  the  work  may  prevent  it  for  a  time,  but,  in  order  to  finailj 
succeed,  the  timber  on  the  point  should  be  protected. 

As  the  greatest  danger  to  the  Natchez  Harbor  was  from  the  river  breaking  acrose 
this  point,  you  directed  that  work  should  be  commenced  on  this  bend.  The  original 
design  was  to  protect  the  entire  bend  with  mattresses,  at  an  estimated  cost  of  $284,400; 
but,  as  the  amount  of  money  available  was  entirely  insufficient  for  this  kind  of  protec- 
tion, the  design  wlis  changed  to  a  combination  of  mattress- work  and  floating- screem 
protection,  and  I  received  from  you  the  following  instructions : 

To  protect  the  bank  by  mattress- work  and  floating  screens.  To  commence  the  work 
slightly  above  the  caving  bank  and  continue  it  down  to  a  little  above  the  extreme 
point  of  the  sand-bar.  The  distance  between  these  two  points  was  found  to  be  3,800 
feet.    The  bank  to  be  protected  by  five  lines  of  works,  as  follows : 

On  each  line,  the  upper  bank  to  be  cut  to  a  suitable  slope  for  mattress- work ;  them 
from  the  top  of  the  bank  to  the  bed  of  the  river  to  be  protected  with  one  continuoua 
line  of  mattress- work,  55  feet  wide  and2.5feet  thick.  Upon  this  foundation  screens  to  be 
placed  at  a  slight  angle  downstream,  running  from  low-water  on  bank,  400  feet  inte 
main  channel  of  river.  From  low- water  mark  to  upper  bank,  screens  of  shorter  lengths 
to  be  constructed.  An  estimate  was  made  of  the  cost  and  it  was  considered  the  work 
could  be  done  for  $35,000. 

I  immediately  commenced  active  operations  in  August,  1881.  The  tug  Clarence,  of 
Memphis,  was  chartered  and  arrived  at  the  works  August  12. 

In  addition  to  the  tug  I  had  the  following  floating  plant;  floating  mattress- ways, 
recently  used  at  Yicksburg;  one  flat-boat,  decked  over,  175  by  25  feet,  having  two 
small  derricks  used  in  sinking  screens;  one  quarter-boat  for  workmen,  capable  of  ac- 
commodating one  hundred  men. 

We  purchased  one  coal  shell-boat  for  $80.  The  boat  was  175  by  25  feet.  We  cut  it 
in  two,  making  two  flat  boats  out  of  it — one  boat  being  100  by  25  feet,  the  other  To 
by  25  feet.  These  boats  were  used  for  earring  stone,  poles,  ana  willow  brush.  Thi« 
comprised  all  our  floating  plant  and  was  found  amply  sufficient  for  the  execution  of 
the  work. 
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I  then  staked  out  the'  location  for  each  of  the  five  lines,  and  found  they  averaged  about 
680  feet  apart.  The  banks  were  graded  down  and  one  mattress,  130  by  55  by  2.5  feet, 
sunk  a  short  distance  from  shore  in  front  of  each  line.  A  smaller  mattress  was  then 
constructed,  60  by  55  by  2.5  feet,  and  sunk,  one  end  close  to  the  bank  and  the  other  end 
overlaping  the  first  )•  attress  from  10  to  15  feet.  Then  the  shore^work  was  securely 
fastened  to  mattress  No.  2,  and  carried  up  to  the  top  of  the  bank,  thus  forming  one 
continuous  line  as  instructed.  The  whole  of  the  mattress-work  was  given  a  heavy 
ballasting  of  stone,  and  the  shore- work  above  water  entirely  covered  with  earth  to 
keep  it  from  drying  out.  (For  detailed  description  of  mattresses  and  method  of  sink- 
ing, see  report  on  Memphis  Harbor,  Chief  of  Engineers'  Report  for  1878-79.) 

^creeii«. ---Considerable  study  has  been  eiven  to  the  subject  of  floaiing  screens  as  a 
means  of  protection  for  the  banks  of  the  Mississippi  River  by  yourself  and  assistants. 
In  187^)  and  1879  I  received  your  instructions  to  use  screens  for  the  protection  of  Mem- 
phis Harbor,  the  location  being  above  Wolf  River  and  a  short  distance  below  Old 
lieu  Island,  but  the  yellow  fever  prevented  me  from  carrying  out  your  Instructions. 
At  that  time  you  had  under  consiaeration  what  is  known  as  '*  Scott's  wrack  heap-dike 
protection,''  but  after  careful  consideration  this  was  rejected  on  account  of  its  imprac- 
ticability. 

In  the  first  place,  this  project  requires  large  trees  to  be  obtained,  having  on  all 
their  upper  branches.  It  is  only  with  great  difficulty  iind  expense  these  can  be  ^ot 
into  the  river;  then  the  butt  is  sunk  to  the  bed  of  the  river,  leaving  the  top  floating 
near  the  surface  to  collect  drift  material  brought  down  by  the  current.  This  would 
force  the  current  down  on  the  unprotected  bed,  and  prove  a  positive  injury  instead  of 
protection.  This  plan  might  be  useful  in  shallow  streams  where  small  trees  might  be 
used,  covering  and  protecting  the  bed,  and  the  drift  building  upon  it  would  form 
nearly  a  solid  jetty.  But  in  the  Lower  Mississippi  in  deep  water  1  believe  this  plam 
w^ould  prove  a  complete  failure.  In  1881  experiments  with  screens  were  made  at 
Memphis  Harbor.  The  location  chosen  was  on  a  sand-bar  on  which  the  current  had 
commenced  to  cut.  Imme.liately  below  the  bar  the  current  struck  the  bank,  and  it 
was  caving  fast.  We  first  secured  the  foundation  for  onr  screens  as  directed  by  you 
to  be  done  at  Natchez. 

We  then  constructed  a  variety  of  screens,  built  of  cottouwood  or  willow  poles,  in- 
terlaced with  willow  brush;  others,  with  cane.  These  stopped  nearly  the  whole  of  the 
water.  Towards  the  water  edge  we  placed  poles  close  together,  but  giving  more  water 
e])ace  than  the  willow  and  cane  screens.  Out  in  a  stage  of  20  feet  of  water  we  sunk  a 
screen,  60  by  30  feet,  made  of  sawn  lumber.  Cross-pieces,  6  by  4  inches,  were  placed  10 
feet  apart.  Across  those  pieces  scantlings,  3  by  4  inches,  were  placed,  leaving  a  3-inch 
wat-er  opening  between.  Above  the  screens  and  mattress-work  we  drove  piles  to  keep 
off  the  drift-wood.  Near  the  shore  we  placed  one  row,  further  off  we  placed  two  rows, 
and  in  the  water  at  a  low  stage  three  rows.  The  piles  were  all  strongly  braced  and 
bolted  together. 

After  accomplishing  this  work  wto  suspended.  The  ri  ver'rose,  bringing  down  a  quan- 
tity of  heavy  drift,  which  lodge<l  against  the  piles  and  was  backed  up  for  over  500  feet 
and  iu  places  8  feet  deep.  A  strong  current  ran  under  the  drift,  and  but  for  the  mat- 
tress-work would  have  rapidly  cut  out  the  sand-bar.  The  drift  would  have  made  a 
^ood  breakwater  could  it  have  been  retained,  but  the  pressure  became  so  great  against 
the  piling  it  broke  away,  and  the  drift  float-ed  over  the  screens  without  doing  any 
damage.  The  screens  broke  the  current  above  and  below  them,  and  drew  the  wator 
from  the  bank.  At  the  outer  end  of  screens  a  very  swift  current  was  running.  At  the 
next  low-water  an  examination  was  made,  and  the  result  was  satisfactory.  It  was 
found  the  close  screens  had  collected  a  quantity  of  sediment,  but  the  deposit  was  im- 
mediately upon  the  screens.  The  screens  with  wider  openings  had  not  collected  so 
much  sediment  upon  them,  but  the  deposit  was  over  a  wider  area  above  and  below. 
In  places  the  fill  was  over  10  feet. 

As  the  sawn- wood  screen  had  given  the  most  satisfactory  results,  you  directed  that 
this  design  should  be  first  tried  at  Natchez. 

There  was  a  great  difference  in  the  condition  of  the  water  and  banks  at  Natchez  to 
that  at  Memphis.  At  Memphis  we  had  a  sand-bar  and  shallow  water  out  of  the  main 
channel,  and  partly  protected  by  Old  Hen  Island. 

At  Natchez  we  had  a  long,  straight  reach  above  us,  and  a  steep  bluff  bank  with 
deep  water  iu  front  and  exposed  to  the  full  force  of  the  current,  presenting  as  difficult 
a  bank  to  protect  as  could  be  found  on  the  Mississippi  River. 

Our  first  screen  constructed  was  made  of  sawn  lumber.  Size  of  screen,  100  bv  30 
feet,  made  iu  three  sections:  the  first,  20  feet  long;  second,  70  feet;  third,  10  feet. 
Cross-pieces,  6  by  4  inches,  were  placed  10  ifeet  apart,  and  upon  these  were  bolted 
pieces,  3  by  4  feet,  leaving  a  3-inch  water  opening.  The  crib  used  for  sinking  this 
screen  was  20  by  3.5  by  3.5  feet,  and  loaded  with  from  6  to  7  tons  of  stone  ballast. 
This  was  as  heavy  as  the  tneans  at  our  disposal  would  allow  us  to  handle. 

We  sunk  the  screen  in  60  feet  of  water,  current  about  2^  miles  an  hour.  We  had 
^eat  trouble  in  sinking  it  in  proper  position.    It  remained  down  about  6  hours,  when 
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it  parted  a  solid  three-quarter  inch  chain  and  tore  two  others  out  of  the  screen.  We 
then  tried  it  in  about  40  feet  of  water,  when  the  70-foot  section  broke  in  two.  W<v tried 
various  other  desisns,  with  unfavorable  results.  The  trouble  was,  the  screens  were  too 
wide  and  did  not  nave  sufficient  water  openings.  On  your  inspection  of  the  works  I 
drew  your  attention  to  this,  when  you  directed  that  the  screens  should  be  reduced  ta 
20  feet  in  width  and  have  at  least  two- thirds  water  opening.  We  then  succeeded  in 
constructing  a  screen  which  answ^ered  well  under  all  circumstances  to  which  it  wa» 
applied.  In  the  construction  of  this  screen  the  material  used,  with  the  exception  of 
bolts  and  wire,  was  obtained  in  the  woods  near  the  works,  not  from  choice,  but  from 
necessity,  as  we  were  unable  to  obtain  any  sawn  lumber  from  the  Natchez  mills. 

For  the  frame- work  we  cut  down  young  cypress  trees  and  hewed  them  to  a  size  of 
about  6  by  4  inches.  We  then  laid  down  on  the  mattress-ways  four  lines  of  scantlings, 
6  by  4  inches,  6  feet  apart  and  110  feet  long.  Upon  those  we  placed  timbers  6  by  4 
inches,  10  feet  apart,  and  securely  bolted  them  together  with  one-quarter  inch  bolts. 
Upon  this  frl^me-work  we  placed  small  cotton  wood  or  willow  poles,  leaving  two- 
thirds  water  opening.  The  poles  were  fastened  to  frame  by  one-quarter  inch  bolts^ 
and  further  secured  by  No.  1*^  annealed  wire  to  the  frame.  We  thus  had  a  very  tougb 
and  pliable  screen. 

The  crib  was  built  on  the  mattress-ways  and  constructed  of  cypress  or  cottonwood 
trees,  from  5  to  7  inches  in  diameter.  At  each  comer  was  used  a  white  oak  or  hickory 
pin,  4  feet  long  and  1|  inches  in  diameter  and  2  in  the  center,  where  a  division  was 
made,  thus  forming  the  crib  into  two  pockets ;  size  of  crib,  20  by  3.5  by  3.5  feet. 

The  method  adopted  for  sinking  screens  was  as  follows:  The  first  screens  were  sunk 
near  the  shore,  thus  forcing  the  current  out  from  bank.  In  securing  our  sinking  flat 
out  in  channel  we  sunk  4  cribs,  as  shown  by  drawing  accompanying  this  report,  and 
the  flat  was  secured  t«»  the  cribs  by  heavy  lines  which  held  the  boat  in  any  position  we 
desired.  We  then  towed  down  a  crib  and  lifted  it  about  two- thirds  out  of  water.  A 
screen  was  then  towed  down  and  secured  to  the  erib  by  2f-inch  chains,  when  the  crib 
was  lowered  to  the  water  edge.  Two  barrels  were  secured  to  the  lower  end  of  screen 
to  assist  it  in  floating.  The  barrels  had  two  cross  pieces  of  wood  placed  inside  over 
each  head,  and  a  brace  between  the  two,  to  assist  in  withstanding  the  great  pressure 
to  which  the  barrels  were  subjected.  The  crib  was  loaded  with  stone  or  other  ballast,, 
placing  in  from  6  to  7  tons,  aft.er  which  the  top  was  covered  with  poles  and  securely 
pinned  to  crib.  We  then  secured  two  single  lines,  havfng  a  shackle  and  pin  at  the  end^ 
to  two  1^-inch  straps  running  entirely  around  crib ;  the  blocks  and  tackle  were  removed 
and  the  entire  weight  thrown  upon  the  the  two  single  lines,  and  the  crib  slowly  low- 
ered to  its  po«ition  on  the  bed  of  the  river.  The  pins  were  removed,  lines  drawn  up, 
the  flat-boat  pulled  20  feet  farther  into  the  river  by  means  of  anchor  lines,  when  w& 
were  ready  to  sink  another  screen.  The  greatest  depth  in  which  a  screen  was  sunk 
was  120  feet. 

We  finished  the  work  ordered  considerably  under  the  estimate,  for  two  reasons  : 

1.  It  wan  intended  to  construct  the  screens  of  sawn  lumber,  but  we  could  not  obtaiD 
it,  and  they  were  constructed  of  material  procured  in  the  woods,  free  of  charge  except 
for  the  labor  employed  in  getting  it. 

2.  We  were  fortunate  in  finding  stone  a  short  distance  above  the  works,  which  cost 
us  about  50  cents  per  cubic  yard.  Should  we  have  had  to  purchase  it,  it  would  have 
cost  $3.50  per  cubic  yard. 

After  finishing  the  first  work  ordered,  you  directed  that  Hue  No.  5  should  be  carried 
200  feet  farther  into  the  river,  making  600  feet  from  bank,  and  to  construct  a  new  line 
of  screens,  about  250  feet  above  line  No.  5,  to  be  carried  600  feet  into  the  channel. 
This  was  also  successfully  executed,  when,  at  your  direction,  work  was  suspended,  a» 
you  considered  enough  had  been  done  to  thoroughly  test  the  value  of  screens  for  bank 
prot-ection. 

STATEMENT  OF   WORK  DONE. 

Line  No.  1 :  250  feet  of  mattress- work,  55  by  2.5  feet ;  twenty-six  screens  sunk. 

Line  No.  2 :  190  feet  mattress- work,  55  by  2  5  feet;  eighteen  screens  sunk. 

Line  No.  3:  200  feet  mat rress- work,  55  by  2.5  feet ;  twenty  screens  sunk. 

Line  No.  4  :  One  mattress  snnk,  130  by  55  by  2.5  feet ;  shore  work  unfinished  because 
of  high-wat«r ;  eighteen  screens  sunk. 

Line  No,  5  :  210  feet  of  mattress- work,  55  by  2,5  feet :  twenty-nine  screens  sunk. 

Line  No.  5a:  No  mattress  protection  ;  twenty-nine  screens  sunk. 

Length  of  screens  if  placed  end  to  end,  3  miles.  Length  of  cribs  if  placed  end  to  end, 
one-half  mile. 

At  the  present  time  the  use  of  screens  as  a  protection  for  river  banks  is  only  in  it» 
experimental  stages.  I  believe  this  is  the  first  attempt  on  the  Lower  Mississippi  in 
deep  water.  The  full  value  of  the  screens  can  only  be  determined  at  extreme  low- 
water  when  the  river  cuts  our  a  low-water  channel :  we  can  then  see  if  the  lines  are 
too  near,  or  too  far  apart,  and  if,  after  the  first  line  of  works  has  been  protected  with 
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mattress- work,  it  can  be  diBpensed  with  on  the  lines  below.  This  is  important,  as  the 
mattress- work  costs  more  than  the  screens,  and/  if  it  can  be  dispensed  with,  twice  the 
length  of  bank  can  be  protected  at  the  same  cost. 

Up  to  date  the  work  has  proved  very  satisfactory.  After  the  first  two  lines  of  screens 
had  beeii  placed,  the  effect  on  the  current  was  remarkable.  From  a  2^  or  3  mile  car- 
rent  per  honr  it  was  reduced  to  one-half  mile,  and  the  drift  which  ran  down  the  shore 
left  US  and  kept  the  Lonisiana  side.  Before  we  commenced,  the  bank  was  rapidly 
caving  into  the  river,  but  up  to  this  d^te  we  have  lost  no  bank  and  all  our  work  is 
standing  as  strong  as  when  first  completed. 

Immeiliately  below,  where  the  bank  is  not  protected  by  our  work,  and  where  the 
current  again  strikes  it,  it  is  caving  rapidly.  During  the  time  we  were  at  work  the 
bank  caved  back  over  250  feet. 

Should  the  screens  prove  successful  it  will  assist  to  solve  the  very  difficult  question 
of  controlling  the  currents  of  the  Lower  Mississippi  River  at  a  comparatively  small 
cost.  The  work  can  be  done  all  the  year  round.  The  plant  required  is  simple  and 
inexpensive,  and  the  necessary  material  can  be  obtained  at  a  very  small  cost  in  the 
immediate  vicinity  of  the  works. 

As  to  the  work  to  be  done  the  coming  season,  that  can  only  be  decided  upon  after 
the  result  of  the  recent  work  has  been  seen.  It  may  be  found  that  the  work  has  not 
succeetled  as  a  means  of  bank  protection,  in  which  case  some  other  plan  would  have  to 
be  adopte<l ;  or  the  screens  may  have  protected  the  bank,  but  not  have  changed  the  cur- 
rent, and  cut  the  sand-bar  opposite.  In  this  event  it  would  be  best  to  continue  the 
.ncreen-work  around  the  bend.  Again,  the  screens  may  have  protected  the  bank  and 
caused  considerable  deposit  in  front,  and  changed  the  current  so  as  to  cut  away  a 
portion  of  the  sand-bar  opposite.  In  such  case  it  would  be  best  to  extend  the  present 
works  farther  into  the  river,  which  I  believe  would  entirely  remove  the  bar  and  change 
the  channel  to  the  Louisiana  shore,  and  form  a  sand-bar  in  front  of  the  point  in  danger 
of  being  cut  through. 

I  estimate  that  $100,000  can  b6  advantageously  used  in  improving  Natchez  Harbor 
during  the  next  working  season. 

I  have  the  honor  to  remain,  very  respectfully, 

Joseph  Burney. 

Maj.  W.  H.  H.  Benyaurd,  U.  S.  A. 


P4. 

IMPROVEMENT  OF  THE  MOUTH  OF  RED  RIVER,  LOUISIANA. 

As  no  permanent  plan  for  the  improvement  of  the  mouth  of  Red  River 
had  been  adopted,  it  was  decided  to  continue  the  operations,  as  hereto- 
fore, in  attempting  to  keep  the  channel  through  Lower  Red  River  open 
by  means  of  the  dredge-boat,  assisted  by  a  steamer  and  two  tags.  In 
conjunction  with  these  operations  some  3,000  linear  feet  of  dike  were 
built  at  the  Ash  Cabin  crossing,  to  retain  the  water  in  a  single  narrow 
channel. 

The  early  reports  from  the  parties  stationed  at  the  mouth  gave  such 
favorable  accounts  of  the  stage  of  water  and  the  depths  through  the 
channel,  that  it  was  thought  that  there  would  be  no  great  trouble  for 
the  boats  to  pass  through  from  the  Mississippi  to  the  head  of  the  Atch- 
afalaya.  The  conditions  were  indeed  very  favorable;  a  very  strong 
current  was  running  through  from  the  Mississippi ;  so  strong,  indeed, 
that  it  was  with  the  greatest  diflBculty  that  the  boats  could  stem  it. 

During  the  previous  season,  on  the  10th  of  August,  tl  e  gauge  at  the 
landing  reading  17.9  feet  above  low- water,  a  bar  was  found  to  exist  en- 
tirely across  the  mouth,  and  which  was  only  removed  by  constant  dredg- 
ing. This  past  season,  though,  with  the  river  almost  at  its  lowest  stage, 
no  bar  existed  at  the  mouth,  and  everything  was  found  to  have  been 
swept  by  the  strong  current  down  towards  the  Atchafalaya,  and  it  wa« 
presumed  that  the  greatest  difficulty  would  be  found  in  that  vicinity. 
Nevertheless  I  had,  in  anticipation  of  trouble,  invited  bids  from  various 
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parties  to  funiish  me  a  plant,  and  two  tags  and  a  steamer  were  held  for 
such  times  as  I  might  need  their  services.  The  weekly  reports  receiveil 
and  the  examination  made  by  myself  gave  me  assurance  that  we  could 
keep  the  channel  open. 

The  effect  of  the  current  was,  however,  to  undermine  the  banks  and 
cause  a  continual  sliding  in  of  the  soft  material  of  which  they  are  com- 
posed. This  action  continued  to  such  an  extent  that  finally  both  banks 
in  the  vicinity  of  the  Ash  Cabin,  at  which  point  we  previously  had  the 
deepest  water  for  some  400  yards  in  length,  slid  i»to  the  channel  and 
blocked  it  up  completely.  It  was  not  a  falling  or  sliding  in  of  the  edge 
of  the  banks,  but  it  seemed  that  the  banks  themselves  for  several  hun- 
dred feet' back  were  undermined,  causing  them  to  sink  down  and  thea 
slide  into  the  partially  filled  and  narrow  channel. 

The  photographs  which  were  sent  to  the  department  fully  illustrated 
the  action  better  than  it  can  be  described. 

The  condition  of  affairs  after  the  sliding  was  worse  than  ever  known 
before.  Mr.  Barbre,  who  has  lived  in  the  vicinity  for  upwards  of  fifty 
years,  stated  that  he  had  never  seen  anything  like  it. 

The  filling  up  of  the  channel  caused  considerable  embarrassment  to 
the  steamboat  men,  as  it  became  necessary  for  them  to  make  a  transfer 
of  their  freights  between  Bed  Biver  Lauding  on  the  Mississippi,  and 
Barbre's  Lahding,  at  the  head  of  the  Atchafalaya.  The  embargo  lasted, 
however,  but  a  short  time.  A  rise  in  the  Mississippi  gave  soon  a  good 
navigable  stage  of  water  in  Lower  Old  River. 

It  is  a  matter  of  record  that  on  the  Idth  of  October  the  fall  in  the 
water-surface  from  the  Mississippi  to  the  gauge  at  Barbre's  Landing  waa 
7.3  feet,  nearly  all  of  this  fall  being  concentrated  in  the  stretch  between 
the  Dead  Trees  and  Chandler's  wai^ehouse. 

While  the  above  operations  were  being  carried  on,  the  observation 
parties  were  continuing  the  measurements  and  observations  directed  to 
be  made  by  the  Board  of  Engineers  for  Fortifications  and  on  River  and 
Harbor  Improvement.  The  survey  of  Bayou  Cut-off'  was  also  being 
made,  with  a  view  of  ascertaining  if  a  cut  through  from  Red  River  to 
the  Mississippi  in  the  vicinity  of  Black  Hawk  Landing  would  not  afford 
a  solution  to  the  vexed  question  of  keeping  open  a  navigable  channel  at 
all  seasons  of  the  year  between  the  two  rivers. 

The  reports  on  the  above  were  forwarded  to  the  department  on  the 
15th  of  February,  and  printed  in  Senate  Ex.  Doc.  No.  158^  Forty-sev- 
enth Congress,  first  session. 

During  the  coming  season  it  is  proposed  to  continue  the  operations 
of  dredging,  and,  under  the  supervision  of  the  Mississippi  River  Com- 
mission, to  construct  such  works  a«  may  be  necessary  to  check  the  en- 
largement of  the  Atehafalaya. 

The  former  appropriations  were  as  follows : 

By  act  appro  vedJune  18,  1878 $150,000 

By  act  approved  March  3,  1879 40,000 

On  the  30th  of  June  the  above  work  was  transferred  to  Capt.  A.  M. 
Miller,  Corps  of  Engineers,  U.  S.  A. 

Money  statement. 

July  1,  1881,  amount  available |126,204  64 

.July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 35,:i92  24 

-July  1,  1882,  amount  available 90,812  40 
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COMMERCIAL   STATISTICS. 


As  the  oombined  commerc^^  of  the  Red,  Ouachita,  Atchafalaya,  BoBuf,  Tensas,  Macon, 
and  connecting  streams  and  bayous  all  passes  through  the  mouth  of  Red,  reference  may 
be  had  to  the  reports  on  those  streams. 


SURVEYS  OF  MOUTH  OF  RED  RIVER,  LOUISIANA,  AND  OF  GRAND  BAYOU 

CUT-OFF. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  April  13, 1882. 

Sib:  I  have  the  honor  to  submit  herewith,  in  compliance  with  the  pro- 
visions of  the  river  and  harbor  act  of  March  3, 1881,  a  copy  of  a  report 
to  this  office  from  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  of  the 
resalts  of  a  survey  made  under  his  direction  at  the  month  of  Bed  River, 
Louisiana,  and  in  the  vicinity  of  Grand  Bayou  Cut-oft'  from  Black  Hawk 
Landing  on  the  Mississippi  across  the  neck  of  land  between  the  Red 
and  the  Mississippi  rivers. 

The  object  of  this  survey  was  a  further  investigation  of  the  question 
of  low- water  navigation  between  the  Red,  Atchafalaya,  and  the  Missis- 
sippi rivers,  and  in  this  connection  to  ascertain  the  changes  in  the  regi- 
men of  these  rivers  at  this  locality,  the  survey  and  observations  being 
with  a  view  to  devising  a  plan  for  the  permanent  improvement  of  the 
mouth  of  Red  River,  with  estimates  of  cost.  This  subject  has  also  beeft 
considered  by  the  Mississippi  River  Commission  during  the  past  year. 
They  have  'examined  the  locality  and  have  made  a  report  with  recom- 
mendations, which  is  published  in  Senate  Ex.  Doc.  No.  10,  Forty -seventh 
Congress,  first  session. 

From  all  the  information  available  it  appears  that  the  changes  now 
in  progress  show  a  continued  and  rapid  enlargement  of  the  Atchafalaya 
and  a  permanent  connection  of  this  river  with  the  Red.  During  the  ex- 
treme low-water  of  1881  the  lower  arm  of  Old  River,  now  the  communi- 
cation between  the  Red,  Atchafalaya,  and  the  Mississippi  rivers,  which 
had  been  broad  and  shnllow,  with  flat  banks  to  the  channel,  scoured 
out,  and  the  banks  became  so  steep  as  to  cave  throughout  a  considera- 
ble part  of  their  length.  At  one  period  during  the  past  year  the  level 
of  the  Mississippi  was  7.3  feet  above  the  level  of  the  Atchafalaya,  thus 
developing  toward  the  latter  a  very  strong  current  through  the  lower 
arm  of  Old  River.  It  is  further  reported  by  the  Mississippi  River  Com- 
mission that  a  continued  diversion  of  larger  parts  of  the  volume  of  the 
Mississippi  is  apprehended,  with  possible  injurious  results  to  the  naviga- 
tion of  the  Lower  Mississippi.  The  commission,  in  view  of  this,  have 
recommended  that  a  continuous  brush  sill  be  laid  across  Old  River,  be- 
tween TurnbulPs  Island  and  the  Mississippi,  with  the  object  of  checking 
the  enlargement  of  the  outlet  from  the  Mississippi  to  the  Atchafalaya. 

The  changes  now  reported  are  for  the  present  favorable  to  the  navi- 
gation between  the  Red,  Atchafalaya,  and  the  Mississippi,  and  the  causes 
of  these  changes  may  aid  in  the  solution  of  the  question  of  maintaining 
a  loW'Water  channel  between  the  two  rivers.  In  fact,  it  appears  that  the 
Atchafalaya  receives  not  only  all  or  nearly  all  of  the  water  of  the  Red, 
but  a  large  volume  from  the  Mississippi,  and  probably  will,  if  left  to 
itself,  continue  to  enlarge.  It  now  affords  the  line  of  least  resistance 
for  the  flow  of  the  Red  to  the  sea,  the  distance  to  the  Gulf  by  the  Atch- 
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afalaya  being  only  about  one-half  the  distance  to  the  mouth  of  South 
Pass  of  the  Mississippi  River. 

Several  plans  proposed  for  effecting  a  permanent  improvement  of  the 
mouth  of  Red  River  were  discussed  in  the  report  of  the  Board  of  Engi- 
neers published  in  Senate  Ex.  Doc.  No.  168,  Forty-sixth  Congress,  sec- 
ond session,  to  which  attention  is  invited. 

The  survey  at  Grand  Bayou  Cut-off,  now  reported  on  by  Major  Ben- 
yaurd,  was  made  to  determine  the  practicability  of  turning  the  Red 
River  into  the  Mississippi  at  this  locality  by  a  cut  across  the  neck  of 
land  from  near  mouth  of  Bayou  Cocodrie  to  a  point  neUr  Black  Hawk 
Landing  on  the  Mississippi  River.  Major  Benyaurd  report*  that  the 
lowest  water  in  the  Red  River  at  this  point  in  1881  was  3.3  feet  below 
the  lowest  water  known  in  the  Mississippi,  that  of  1872,  and  that  dur- 
ing the  recent  survey  this  diiierence  of  level  varied  from  3.9  feet  to  7.8 
feet,  the  water  of  Red  River  being  below  that  of  the  Mississippi.  The 
average  duration  of  the  low  water  season  in  the  Red  is  about  twice  the 
length  of  that  in  the  Mississippi.  It  is  certain  that  an  open  cut  through 
which  a  connection  between  the  Red  and  Mississippi  could  be  made  at 
this  place  would  not  give  anything  more  than  a  high-water  channeU 
and  the  waters  of  the  Red,  in  the  usual  relative  low- water  condition  of 
the  two  rivers,  can  only  be  made  to  flow  into  the  Mississippi  by  dam- 
ming up  the  Red  below  the  proposed  cut.  This  might,  and  probably 
would,  result  in  deposits  in  the  river  above  the  dam  sufficient  to  produce 
obstructions  to  navigation  similar  to  the  obstructions  in  the  lower  arm 
of  Old  River.  Such  a  dam  for  closing  the  channel  of  Red  River  may 
be  built  so  as  to  cut  off'  entirely  the  flow  down  Red  River  at  extreme 
high-water,  or  only  to  about  bank  height,  leaving  the  flood  to  go  over 
the  banks  and  the  crest  of  the  dam.  In  the  first  case  an  extensive  line 
of  levees  would  have  to  be  built  in  order  to  prevent  the  flood  from  gain- 
ing the  Atchafalaya  by  a  westerly  route. 

The  lowest  estimate  presented  by  Major  Benyaurd  for  making  a  con- 
nection between  the  Red  and  the  Mississippi  at  this  point  is  $824,255. 
This  is  without  the  necessary  levees  and  does  not  include  anything  for 
purchase  of  land  for  the  site  of  the  work,  or  for  damages  by  overflow. 

The  great  cost  of  this  plan,  the  results  of  which  will  be  uncertain,  and 
the  ever-recurring  expenditure  for  keeping  the  channel  open  should  be 
considered  before  the  plan  is  adopted.  The  plan  is  not  now  recom- 
mended. 

The  plans  heretofore  presented  may  be  briefly  stated  as  follows: 

I.  To  separate  the  Red  and  Atchafalaya  by  a  low-water  dam,  thus 
forcing  the  former  to  flow  into  the  Mississippi  through  Upper  Old  River 
and  a  cut  across  the  point  east  of  Turnbull's  Island. 

The  effect  of  this  would  be  ohly  to  transfer  the  difficultien  from  the 
lower  to  the  upper  channel  at  a  considerable  expense.  The  causes  that 
operate  at  the  present  time  to  fill  up  the  narrow  water-way  of  Lower 
Old  River  would  operate  in  the  same  manner  with  the  upper  channel. 

II.  The  second  plan  referred  to  pro]>oses  to  open  a  new  connection 
between  the  Red  River  and  the  Mississippi  by  way  of  the  Atehafalaya, 
Grand  River,  and  Old  Bayou  Plaquemine,  tlie  mouth  of  *  Id  River  to 
be  closed,  or  the  three  rivers  left  as  at  present. 

This  plan  involves  the  construction  of  locks  at  Plaquemine  having  a 
lift  of  30  feet  and  a  total  estimated  cost  of  at  least  $554,000.  The  actual 
cost  would  probably  tar  exceed  this  estimate. 

bjections  are  raised  to  closing  Old  River  on  account  of  overflow,, 
which  would  result  from  high-water  in  the  Mississippi,  or  in  the  Red, 
since  Old  River  serves  to  carry  off  surx)lus  water  from  one  river  or  the 
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Other,  dependiug  on  the  relative  stage  of  the  two.  Claims  for  damagea 
would,  of  course,  result  from  any  overflow  in  either  case. 

Another  plan  now  referred  to  by  Major  Benyaurd,  and  at  one  time  rec- 
ommended by  the  State  engineer  of  Louisiana,  is  to  close  the  Atchafa- 
laya  and  force  the  Red  to  ^come  a  tributary  to  the  Mississippi.  This 
would  involve  the  flooding  of  the  surrounding  country  at  high-wat-er. 

It  is  possible  that  the  enlargement  of  the  cross-section  of  the  Atcha- 
falaya  may  be  prevented  by  laying  a  mattress  sill  across  its  bed  near  ta 
or  below  the  head  of  this  river ;  and  in  ca«e  that  it  is  found  necessary  to 
connect  the  Red,  Atchafalaya,  and  the  Mississippi  by  means  of  a  canal 
and  lift  lock,  in  order  to  secure  a  navigable  channel  at  low- water,  that  a 
suitable  locality  may  be  found  above  the  mouth  of  the  Red  when  the 
difference  of  level  will  be  much  less  than  that  at  Plaquemine. 

A  further  investigation  of  this  question  is  proposed,  and  observations 
and  measurements  will  be  continued  in  order  to  determine  the  most  prac- 
ticable plan  for  improvement  of  navigation  at  this  locality.  At  pres- 
ent none  of  the  various  plans  suggested  can  be  confidently  recommended^ 

There  is  also  submitted  herewith — 

1.  Map  of  Lower  Red  River  from  Echo  Landing  to  the  Mississippi 
River,  including  adjacent  country. 

2.  Sketch  showing  the  connection  between  Red  River  and  the  Missis- 
sippi by  way  of  the  Atchafalaya,  Grand  River,  and  Old  Bayou  Plaque- 
mine. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers^ 
Brig,  and  Bvt.  Maj.  Gen. 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 


report  of  major  w.  h.  h.  benyaurd,  corps  op  engineers. 

United  States  Engineer  Office, 

Memphis,  Tenn,,  February  15,  1882. 

General  :  I  have  the  honor  to  transmit  herewith  the  following  report 
of  the  surveys  of  the  mouth  of  Red  River,  Louisiana,  and  of  Grand 
Bayou  Cut-off,  with  a  view  of  considering  the  plans  presented  for  keep- 
ing open  permanently  the  low- water  communication  between  the  Mis- 
sissippi and  the  Red  and  Atchafalaya  rivers. 

The  river  and  harbor  act  of  March  3  last  provided  for  the  survey  of 
the  mouth  of  the  Red,  and  in  connection  therewith  I  was  directed  by  the 
department,  under  date  of  May  5,  at  the  request  of  Hon.  B.  F.  Jonas 
and  Hon.  E.  John  Ellis,  whose  letter  will  be  found  annexed,  to  make  a  sur- 
vey of  the  cut-off  at  Grand  Bayou,  as  projects  had  at  various  times 
been  considered  by  former  State  engineers  of  Louisiana  looking  to  the 
improvement  of  that  locality  as  an  outlet  for  Red  River,  and  which  it 
was  thought  would  afford  a  solution  to  the  problem.  The  recommenda- 
tions of  the  Board  of  Engineers  for  Fortifications  and  for  River  and  Har- 
bor Improvement,  to  whom  the  former  report  had  been  submitted,  that 
certain  observations  and  measurements  be  made,  were  also  carried  out 
during  the  past  two  low-water  seasons.  The  results  of  the  surveys  and 
observations  will  be  found  in  the  accompanying  reports. 
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While  the  distance  from  the  Mississippi  to  the  Red  is  but  3.4  miles  at 
this  x)oint,  it  was  necessary  to  extend  the  survey  up  the  Red  some  40 
miles  to  a  point  above  the  head  of  Long  Lake,  thence  to  and  along  the 
Bayou  de  Glaise  and  the  Avoyelles  Prairies  to  the  town  of  Marksville, 
^ith  cross-lines,  so  a«  to  embrace  that  entire  section.  This  was  done 
in  order  to  determine  what  effect  the  opening  of  the  outlet  and  the 
damming  of  Red  River  below  would  have  on  the  surrounding  country, 
And  what  additional  works  would  be  necessary.  From  the  mouth  of 
the  Cocodrie,  where  Bayou  Cut-off  enters  Red  River,  the  survey  was 
•continued  southward  to  the  head  of  the  Atchafalaya,  connecting  with 
the  work  at  Old  River.  The  Mississippi  River,  for  several  miles  along 
the  front  in  the  vicinity  of  the  bayou,  was  also  included  in  the  opera- 
tions, and  cross-lines  run  to  determine  the  best  location  for  the  proposed 
opening.  The  report  of  Mr.  Burrowes  will  give  in  full  the  various  opera- 
tions and  details  of  this  survey. 

The  following  are  the  main  points  of  information  derived  from  the 
43urvey  necessary  to  be  considered  in  the  contemplated  improvement. 

Bayou  Cut  off,  which,  as  a  narrow,  crooked  channel,  formerly  con- 
nected the  Mississippi  and  the  Red,  is  now  almost  completely  blocked 
with  timber  growth,  and  is  closed  at  its  head  by  a  substantial  levee. 
Its  average  width  is  about  150  feet.  An  immense  sandbar  has  been 
formed  in  the  Mississippi  directly  in  front  and  extending  southward  to 
a  point  about  1^  miles  below. 

The  average  fall  of  the  land  surface  from  the  Mississippi  to  the  Red, 
taken  from  the  sections  run,  is  about  10  feet. 

The  lowest  water  known  in  the  Mississippi  is  that  of  1872;  in  Red  that 
of  1881.  Taking  these  two  years  as  the  extremes,  the  difference  in  the 
low- water  level  of  the  two  streams  at  Bayou  Cut-on  was  found  to  be  3.30 
feet.  This  difference,  however,  is  very  variable  and  usually  much 
greater.  During  the  progress  of  the  surveys  the  gauge  records  show 
that  the  difference  in  level  varied  from  3.9  on  August  9  to  7.8  feet  on 
September  30. 

"The  Red  at  Alexandria  reached  a  stage  on  September  29,  3.7  below 
the  zero  of  the  gauge.  This  is  the  lowest  ever  known,  being  1.1  feet 
below  the  low-water  of  1872  at  that  point. 

On  September  2  the  fall  of  the  water  surface  from  the  mouth  of  the 
Black  to  the  mouth  of  the  Cocodrie,  a  distance  of  12^  miles,  was  0.45  of 
a  foot ;  the  fall  from  the  Cocodrie  to  the  head  of  the  Atchafalaya,  15^ 
miles,  was  on  the  same  day  0.00  of  a  foot.  The  greatest  slope  between 
the  mouth  of  the  Cocodrie  and  the  Atchafalaya  was  found  to  be  on  the 
18th  of  September,  when  the  water  had  fallen  at  Barbre's,  reaching  a 
«tage  1.20' feet  below  the  zero  of  the  gauge  at  that  place,  and  at  Coco- 
•drie  it  had  fallen  1.6  feet,  making  the  extreme  slope  between  the  two 
places  1.5  feet. 

In  comparison  with  the  small  slope  found  in  the  Lower  Red,  Septem- 
ber 2,  there  was  found  to  be  in  the  first  8  miles  in  Red  River  above 
the  mouth  of  the  Black,  on  the  same  day,  a  difference  of  level  of  6.4 
feet. 

The  high-water  slope  of  1881,  between  the  mouth  of  the  Black  and 
the  head  of  the  Atchafalaya,  was  found  to  be  4  feet. 

In  this  matter  of  the  water-levels,  it  may  be  well  to  insert  here,  to 
be  alluded  to  hereafter,  the  references  at  the  head  of  the  Atchafalaya. 
The  lowest  water  ever  known  at  that  point  occurred  on  September  18, 
^t  which  time  the  water  surface  had  fallen  at  Barbre's  1.20  feet  below 
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the  zero  of  that  gauge.  This  zero  is  0.3  of  a  foot  above  the  zero  of  the 
gauge  at  Red  River  Landing,  which  corresponds  to  the  low- water  of 
1872.  According  to  the  connections  made  with  the  bench-marks  of  the 
Coast  and  Geodetic  Survey,  this  would  bring  the  extreme  low-water 
mark  at  the  head  of  the  Atchafalaya  1.86  feet  above  the  mean  level  of 
the  Gulf. 

In  the  plan  in  question  it  is  proposed  to  make  a  cut  from  the  Missis- 
sippi to  the  Red  in  the  vicinity  of  Black  Hawk  Landing  with  a  view 
of  bringing  the  latter  stream  out  into  the  Mississippi  at  that  point.  A 
reference  to  the  levels  above  referred  to  will  show  that  in  the  exceptional 
case  of  the  stage  of  water  in  the  Red  being  higher  than  that  in  the 
Mississippi,  the  latter  will  ilow  in  and  seek  the  lower  levels  of  the  At- 
chafalaya. An  inspection  of  the  gauge  records  for  the  past  eleven 
years  at  Alexandria  and  at  Red  River  Landing  shows  that  at  an  as- 
sumed stage  of  low- water  in  each  stream,  the  average  duration  of  the 
low-water  season  in  the  Red  is  about  twice  the  length  of  that  in  the 
Mississippi,  and  that,  though  a  rise  has  occasionally  occurred  in  the  Red^ 
it  has  not  lasted  entirely  through  the  low-water  season,  nor  sufiBciently 
long  to  affect  the  general  conclusion  above  stated.  It  is  doubtful  if  the 
passage  through  which  the  connection  would  be  made  would  give  any- 
thing more  than  a  high-water  channel. 

If  the  waters  ef  Red  were  closed  below  the  outlet  by  a  dam,  the 
water  (in  the  usual  relative  low-water  condition  of  the  two  rivers) 
in  the  Red  would  be  held  until  sufficient  head  was  obtained  to  allow 
the  surplus  to  flow  into  the  Mississippi.  Taking  into  account  the  sedi- 
mentary character  of  the  two  streams,  the  check  in  the  flow  caused  by 
the  dam  would  in  nearly  all  cases  produce  a  deposit  sufficient  to  cause 
obstructions  to  navigation,  and  mechanical  devices  would  have  to  be  re- 
sorted to  in  order  to  remove  the  same,  a«  is  now  done  at  the  present 
mouth  of  Red.  It  might  occasionally  happen  that  the  rise  in  Red  would 
have  sufficient  velocity  to  carry  out  these  deposits,  but  the  exception 
would  only  be  at  long  intervals. 

The  dam  for  closing  the  channel  of  Red  Riv^r  may  be  built  so  as  to 
cut  oflF  entirely  the  flow  down  Red  River  at  extreme  high- water,  or  only 
to  about  bank  height,  leaving  the  flood  to  go  over  the  crest  of  same. 

In  the  flrst  instance,  afi  the  whole  countiy  to  the  west  is  annually  in- 
mndated  by  high-water,  either  from  flood  in  the  Red  alone  or  by  a  com- 
bination of  floods  in  both-the  Red  and  the  Mississippi,  an  extensive  line 
of  levees  would  have  to  be  built  in  order  to  prevent  the  flood  from  gain- 
ing the  Atchafalaya  by  a  westerly  route.  The  line  might  be  run  di- 
rectly from  the  dam  westerly  to  the  Avoyelles  Prairies,  or  along  the 
bank  of  the  Red  northeriy  until  the  high  land  is  reached  in  the  vicinity 
of  Choctaw  Bayou.  The  estimates  for  the  latter  are  much  less  than  in 
the  former.  The  various  bayous,  like  the  AUemands,  the  Choctaw, 
the  Rouge,  the  Lenoir,  Grande  River,  the  Avoyelles,  and  Lake  Long,  all 
drain  into  Red  River  at  low-water,  but  they  take  water  from  it  at  high- 
water.  All  this  water  escaping  below  the  Choctaw,  reaches  the  bank  of 
the  De  Glaise  about  the  Big  Bend,  runs  into  it  along  its  eastern  side,  and 
overflows  all  the  country  between  this  stream  and  the  Red,  and  finally 
escapes  into  the  Atchafalaya  above  the  mouth  of  the  De  Glaise,  or  into 
Red  River  above.  With  the  present  plan  of  closing  the  river  by  a  high- 
water  dam  and  levees,  if  the  bayous  above  the  Choctaw  high  lands 
were  not  effectually  closed,  the  surplus  water  would  find  its  way  to  the 
Atchafalaya  to  the  west  of  the  De  Glaise,  and  to  the  Teche  by  way  of 
the  Boeuf. 

I  believe  this  plan  was  the  one  considered  by  Louis  Hebert  when 
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State  engineer,  in  1858,  and  the  one  alluded  to  in  the  letter  of  Hon.  Mr. 
Jonas  and  Hon.  Mr.  Ellis.  He  presented  no  estimate  for  the  work,  as 
he  declared  the  plan  utterly  impracticable.  It  was  first  brought  forward 
by  George  T.  Dunbar,  when  State  engineer,  in  1839.  Though  I  have 
never  been  able  to  find  his  report,  or  his  full  plan,  I  found  that  the  esti- 
mated cost  was  placed  at  $2,000,000.  Mr.  J.  K.  Duncan,  in  1860,  when 
making  his  report  on  the  Plaquemine  route,  merely  alluded  to  the 
Bayou  Cut-off  as  an  auxiliary  work,  proposing  to  make  communication 
to  the  Red  River  region  by  means  of  similar  slackwater  navigation. 
His  estimate  for  the  excavation  was  $646,775.50,  and  for  the  lock 
#221,333.50,  a  total  of  $868,109 ;  no  levees  or  other  auxiliary  work  being 
needed. 

In  connection  with  plan  for  outlet  without  extreme  high- water  dam 
and  levees,  a  dam  across  Long  Lake  is  included  to  prevent  a  discharge 
from  Red  at  that  poiut,  where  otherwise  a  discharge  takes  place  at  a 
moderate  stage  in  Red. 

The  following  are  the  estimates  for  the  plan  of  opening  Bayou  Cut- 
off  as  above : 

Outlet  aloQff  line  No.  1,  with  extreme  high-water  dam  and  levee,  up 

ri(;ht  bank  of  Red  River,  to  Marksville  Frairie $1, 217, 767  85 

Outlet  along  line  No.  1,  with  extreme  hij?h-water  dam  and  levee,  by 

way  of  Bayou  de  Glaise,  to  Marksville  Prairie 1, 248, 986  05 

Outlet  along  line  No.  2.  with  extreme  high-water  dam  and  levee,  uj) 

right  bank  of  Red  River,  to  Marksville  Prairie 1, 130, 079  50 

Outlet  along  line  No.  2,  with  extreme  high-water  dam  and  levee,  by 

way  of  Bayou  de  Glaise,  to  Marksville  Prairie 1, 161, 297  70 

Outlet  without  levee  along  line  No.  1 911,943  30 

Outlet  without  levee  along  line  No.  2 824,254  95 

For  details  of  the  above  estimates  see  accompanying  report. 

In  addition  to  the  estimates  for  actual  work  there  must  be  added  the 
amounts  which  must  be  paid  to  individuals  for  land,  &c.,  taken  for  the 
proper  execution  of  the  plans. 

In  the  plan  with  a  bank-height  dam  the  high-water  conditions  remain 
as  at  present,  and  as  set  forth  in  previous  communications  on  this  sub- 
ject. It,  however,  alters  the  low- water  condition  at  the  present  mouth 
of  Eed,  and  introduces  new  elements  into  the  problem  at  that  locality. 
As  all  water  at  a  low  stage  is  cut  off  from  the  Atchafalaya,  that  stream 
must  derive  its  volume  from  the  Mississippi  through  Old  Kiver.  With 
the  constant  increase  in  the  section  of  the  Atchafalaya  an  increased 
volume  of  water  will  be  drawn  from  the  Mississippi,  which  will  tend  to 
enlarge  the  narrow  sections  of  Old  River  and  keep  that  channel  open 
during  the  season  of  low-water.  The  effect  of  such  an  increasing  out- 
let upon  the  navigation  of  the  main  river,  in  my  opinion,  cannot  be  other- 
wise than  detrimental. 

The  estimates  herewith  attached  are  for  the  excavation  of  a  cut  from 
the  Mississippi  to  the  Red,  taken  at  100  feet  on  the  bottom.  This  was 
the  smallest  width  that  it  seems  desirable  to  take,  considering  the  size 
of  the  boats.  The  excavation  required  is  so  great  that  any  increase  be- 
yond that  width  greatly  adds  to  the  cost. 

For  the  extreme  high-water  dam  and  levees  the  estimates  are  for  a 
dam  with  base  of  520  feet,  and  for  levees  with  a  crown  of  14  feet  and 
slopes  2i  to  1  foot. 

For  the  bank-height  dam  the  estimates  are  for  a  brush  construction 
with  base  of  440  feet.  The  bottom,  on  account  of  the  nature  of  the 
soil,  is  protected  by  a  mattress  apron  900  feet  below,  and  the  banks  on 
either  side  are  protected  up  to  the  top  for  a  distance  of  900  feet  above 
and  below  the  dam,  all  covered  with  a  heavy  ballast  of  stone. 
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The  great  cost  of  this  plan,  with  the  difficulties  and  uncertainties,  to- 
gether with  "the  cost  also  of  keeping  the  channel  open,  combine  to 
render  any  plan  for  an  opening  at  Bayou  Out  off  impracticable. 

SURVEYS  AND  OBSERVATIONS   AT   THE  MOUTH   OF   RED. 

The  surveys  at  the  mouth  of  Red  were  continued  during  the  seasons 
of  1880  and  1881.  The  report  of  the  former  year  will  be  found  in  Ap- 
pendix P  of  the  Report  of  the  Chief  of  Engineers  for  1881;  that  for  the 
past  season  will  be  found  annexed,  together  with  the  maps  referring  to 
both  years.  Jn  the  latter  ca«e  it  was  merely  necessary  to  have  the  lines 
and  sections  of  the  previous  surveys  accurately  rerun  and  the  neces- 
sary comparisons  made. 

The  survey  of  1880  shows  that  as  a  general  thing  a  fill  took  place  in 
the  channel  of  Lower  Old  River  from  the  Mississippi  to  the  Atchafalaya, 
and  that  the  Atchafalaya  continued  to  increase  throughout. 

At  the  mouth  of  Old  River  (Mississippi)  on  the  10th  of  August,  1880, 
with  the  gauge  at  Red  River  Landing  reading  17  feet  above  low-water 
(1872),  a  bar  was  found  stretched  entirely  across  the  mouth,  through 
which  a  channel  had  to  be  maintained  wilb  the  dredge;  the  position  of 
this  cut  is  shown  on  Rees's  map.  The  lowest  reading  observed  on  the 
Red  River  Landing  gauge  was  6.1  feet  on  October  26,  and  at  Barbre's  5.0 
feet  on  October  27.  In  the  channel  through  Lower  Old  River  the  bars 
were  being  built  up,  and  becoming  more  blutt'  on  the  edges,  confining 
the  water  to  a  narrower  channel,  which  would  tend  to  deepen  the  same. 
The  bar  which  had  previously  existed  at  "the  Gut"  was  found  to  have 
moved  towards  the  Atchafalaya.  During  the  season  of  low-water,  ex- 
tending over  three  months,  the  current  fiowed  towards  the  Mississippi 
fifty-six  days,  flowed  towards  the  Atchafalaya  fifty-six  days,  and  during 
thirteen  days  showed  no  appreciable  current  either  way.  These  con- 
ditions were. not  very  favorable  for  keeping  the  channel  open  except  by 
constant  dredging.  A  fill  occurred  throughout  the  entire  channel  com- 
pared with  the  riesults  of  the  survey  of  1878-'79. 

During  the  season  of  1881  the  survey  shows  that  the  condition  of 
afiairs  was  very  materially  changed.  There  wa«  a  constant  current  from 
the  Mississippi  towards  the  Atchafalaya,  which  has  continued  to  the 
present  date.  At  the  mouth  the  bar  alluded  to  as  existing  in  1880  was 
found  to  have  been  swept  entirely  away,  and  though  the  Mississippi 
reached  a  stage  at  the  landing  3.4  above  the  low- water  of  1872,  a  depth 
sufficient  for  all  purposes  of  navigation  was  found  directly  through  the 
middle  of  the  channel  at  that  point. 

A  very  decided  increase  was  found  in  the  sections  of  the  Atchafalaya, 
compared  with  the  previous  surveys,  except  in  the  first  section,  at  the 
head,  where  formerly  a  deep  hole  existed,  caused  by  the  eddy  formed 
by  the  union  of  the  waters  from  the  Mississippi  and  from  the  Red.  This 
increase  of  section  throughout  the  Atchafalaya  was  found  to  have  taken 
place  in  the  low-water  sections,  and  amounted  to  an  average  of  about 
1,100  square  feet  per  section.  The  condition  of  the  banks  late  in  the 
,  season  showed  that  considerable  caving  had  been  taking  place. 

In  Old  River  this  last  survey  showed  also  a  decided  scour,  varying 
from  4  to  11  feet  in  the  channel  proper,  from  the  Mississippi  through  to 
the  head  of  the  Atchafalaya,  while  to  some  extent  the  bars  have  been 
built  up,  rendering  them  more  bluff  on  the  edges.  As  observed  before, 
the  current  was  from  the  Mississippi.  The  lowest  observed  reading  on 
the  gauge  at  the  landing  was  3.4  on  the  21st  of  September.  The  same 
day  at  Barbre's  it  was  0.8  of  a  foot  below  the  zero  of  the  gauge.    The 
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lowest  observed  reading  at  that  place  was  on  September  18,  when  the 
water  fell  to  1.20  feet  below  the  zero.  About  this  time  the  Mississippi 
commenced  rising,  the  Bed  remaining  low,  and  the  difference  in  the  two 
gauges  reached  7.3  feet  on  the  13th  of  October.  This  great  fall  was 
mostly  concentrated  in  the  stret^'-h  between  the  Ash  Cabin  and  the 
Atchafalaya,  and  caused  the  scour  above  alluded  to.  So  strong  was 
this  current  in  the  earlier  stages  that  no  boat  coming  out  was  able  to 
stem  it  without  assistance  from  our  fleet.  This  scour  became  so  great 
that  the  banks  were  unable  to  stand,  and  finally  for  several  miles  on  both 
sides  of  the  channel,  extending  from  a  point  above  the  Ash  Cabin  to 
Chandler's,  the  whole  mass  slid  into  the  channel  and  blocked  it  up.  Had 
the  rise  not  continued,  it  is  probable  that  the  channel  would  have  re- 
mained closed  for  a  longer  period  than  it  did,  though  the  dredge  and 
tugs  were  kept  constantly  at  work. 

The  results  of  the  surveys  of  the  past  three  years  show  conclusively 
that  the  Atchafalaya  is  gradually  increasing  in  size,  which,  if  continued^ 
will  lead  eventually  to  the  absorption  of  the  Red.  The  survey  of  the  past 
year  shows  in  addition  a  decided  scour  through  Lower  Old  River,  with  a 
lowering  of  the  low- water  line  at  the  head  of  the  Atchafalaya.  Should 
these  influences  continue,  the  tendency  will  be  towards  a  continued  in- 
flux from  the  Mississippi,  the  scouring  effect  of  which,  aided  by  the 
annual  work  of  dredging,  will  tend  to  keep  the  channel  open,  retarded 
only  by  the  sliding  in  and  caving  of  the  newly  made  banks  of  Lower 
Old  River.  In  the  Mississippi,  above  the  mouth  of  the  Red,  in  the 
vicinity  of  Carr's  Point,  the  banks  are  caving  quite  rapidly,  a  continua- 
tion of  which  down  stream  will  eventually  throw  the  current  from  the 
Mississippi  more  directly  in  the  mouth  of  Old  River.  All  these  causes 
may  aid  in  the  solution  of  the  question  of  maintaining  a  low- water  chan- 
nel open  through  from  the  Mississippi  to  the  Atchafalaya.  The  danger 
may  be,  however,  that  the  enlargement  of  these  channels  will  take  so 
large  a  volume  of  water  from  the  Mississippi  as  to  injure  the  naviga- 
tion of  that  stream,  and  call  for  work  to  prevent  the  further  enlargement 
of  that  stream.  I  do  not  think  that  this  dabger  in  unfounded  after 
the  experience  of  last  season,  when  the  relative  stages  of  the  water  of 
tlie  Mississippi  and  the  Red  were  such,  when  combined  with  the  dredging^ 
as  to  have  produced  the  scour  and  depth  of  channel  in  Lower  Old  River. 
The  observations  and  measurements,  however,  which  will  be  continued, 
will  throw  additional  light  on  this  question. 

On  the  other  hand,  should  the  changes  alluded  to  above  not  take 
place,  leaving  the  channel-way  in  the  condition  it  has  been  for  several 
years,  with  the  current  alternating  in  or  out,  according  to  the  relative 
stages  in  the  Mississippi  and  Red,  dredging  or  operations  of  a  like  nature 
will  have  to  be  resorted  to  to  keep  the  channel  open  temporarily. 

The  only  plan  that  has  been  considered  heretofore  for  a  permanent 
improvement  to  be  applied  to  the  immediate  locality  is  that  of  closing 
Old  River  at  the  head  of  Turnbull's  Island,  and  forcing  Red  down 
■ppper  Old  River,  thence  by  a  canal  out  into  the  Mississippi  at  or  near 
Oarr's  Point.  This  was  considered  and  reported  upon  adversely  by  the 
Board  of  Engineers.  In  its  outlines  it  is  like  the  Bayou  Cut-off  route,, 
with  the  advantage  of  being  more  economical  in  carrying  out.  Accord- 
ing to  the  survey  of  1878,  the  bottom  of  Upper  Old  River  averaged  about 
5  feet  above  Lower  Old  River.  The  cutting  out  of  the  latter  and  the  silt- 
ing up  of  the  former  has  increased  this  difference  of  level  to  about  an 
average  of  10  feet. 

I  must  say  that  I  can  recommend  no  suitable  project  for  the  permanent 
improvement  of  the  mouth  of  Red,  to  be  applied  to  that  particular  locality. 
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One  plan  advanced  before  the  war  by  Loais  Hebert,  when  State  en- 
gineer, was  to  close  the  Atchafalaya  in  the  vicinity  of  Simmsport,  or  at 
some  point  below  the  De  Glaise,  and  force  the  Eed  to  become  a  tribu- 
tary to  the  Mississippi.  This  would  cut  off  the  whole  region  of  rich 
country  below  from  any  water  communication  with  the  Mississippi,  and 
would  call  for  additional  work  throughout  Lower  Eed  River  Valley  and 
along  the  Mississippi.  !No  intelligent  discussion  of  this  plan  could  be 
made  without  the  results  of  survey,  extending  over  some  hundreds  of 
miles,  so  as  to  embrace  the  surrounding  country  and  the  rivers  likely 
to  be  affected  by  the  work  necessary  to  affect  a  closure  of  that  import- 
ant stream. 

Accompanying  this  report  are  the  following  maps  and  plates: 

Map  of  survey  of  Bayou  Cut-oflf  (tracings),  7  sheets. 
Profiles  and  sections  of  Bayou  Cut-off,  1  roll. 
Maps  of  survey  of  mouth  of  Red  River  (tracings),  2  sheets. 
Sections  of  survey  of  mouth  of  Red  River,  1  roll. 

Very  resi)ectfully,  your  obedient  servant, 

W.  11.  H.  Benyaurd, 

Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


LEITER  OF  THE  HON.  B.  F.  JONAS  AND  THE  HON.  E.  JOHN  ELLIS. 

Washington,  D.  C,  May  2,  1881. 

General  :  At  the  last  session  of  the  Forty-sixth  Congress,  in  the  bill  making  ax>- 
propriations  for  the  improvement  of  certain  rivers  and  harbors,  a  clause  was  inserted 
directing  the  Chief  of  Engineers  to  cause  an  accurate  survey  of  the  month  of  Red 
River,  in  Louisiana,  to  be  made,  and  a  plan  reported,  with  estimate  and  cost,  for  it« 
permanent  improvement. 

The  danger  that  seriously  threatens  the  mouth  of  Red  River  is,  as  is  well  known, 
that  the  Atchafalaya  River,  which  deflects  from  Red  River  at  a  point  about  5  miles 
from  the  junction  of  the  Red  with  the  Mississippi,  is  rapidly  widening  and  deepen- 
ing, and  is  gradually  absorbing  the  entire  volume  of  water  that  flows  down  Red 
River.  Between  said  point  of  deflection  of  the  Atchafalaya  and  the  month  of  Red 
River  a  serious  bar  has  formed,  through  which  a  channel  for  navigation  is  kept  open 
only  by  constant  dredging.  Unless  this  state  of  affairs  be  remedied  speedily.  Red 
River  will  cease  to  flow  into  the  Mississippi,  and  the  mouth  of  the  Atchafalaya  will 
become  the  mouth  of  Red  River. 

This  subject  was  seriously  considered  before  the  war  by  the  authorities  of  Louisiana^ 
and  after  a  survey  the  State  engineers  recommended  the  opening  of  Cutroff  Bayou,  a 
large  and  deep  bayou  which  is  some  4  miles  in  leni^th,  and,  beginning  near  the  Missis- 
sippi River,  flows  westwardly  into  Red  River  at  a  point  18  mues  above  the  mouth  of 
that  river.  The  opening  of  this  bayou,  coupled  with  a  dam  at  some  point  on  Red 
River  below  the  mouth  of  the  bayou,  it  was  tnought,  would  force  Red  River  through 
the  channel  at  Bayou  Cut-oflf,  and  thus  establish  for  it  a  junction  with  the  Mississippi 
some  14  miles  above  the  present  point  of  junction. 

So  favorably  was  this  plan  considered  that  the  Louisiana  legislature  appropriated 
a  sum  of  money  to  carry  it  into  execution,  but  the  occurrence  of  the  civil  war  pre- 
vented. 

We  beg  to  submit  a  map  showing  the  position  of  the  present  mouth  of  Red  River, 
the  Atchafalaya,  the  bar,  and  also  the  Cut-oif  Bayou. 

We  regard  the  plan  of  opening  **  Cut- off  Bayou"  as  of  suflScient  importance  to  make 
it  our  duty  to  suggest  it,  that  it  may  be  considered' along  with  such  other  plans  and 
theories  as  may  engage  the  attention  of  the  engineers  in  charge  of  this  most  important 
work. 

With  great  respect,  we  are,  your  obedient  servants, 

B.  F.  Jonas,  U.  S.  S., 

E.  John  Elus,  Member  Congress, 

Louisiana, 

Maj.  Gen.  Wright,  U.  S.  A., 

Chief  of  Kngimers. 
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[First  indonement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  5,  1881. 

Respectfully  referred  to  M%j.  W.  H.  H.  BeDyaurd,  Corps  of  En^neers,  for  considera- 
tion and  report  in  connection  with  the  survey  and  report  provided  for  in  the  river 
and  harbor  act  of  March  3,  1881. 

By  command  of  Brigadier- General  Wright. 

John  G.  Parke, 
Lieutenant- Colonel  of  Engineers, 

Bvt.  Moj.  Gen.,  U,  8.  A. 


GRAND  BAYOU   CUT-OFF. 
REPORT  OF  MR.   F.   8.   BT^RROWES,   ASSISTANT  ENGINEER. 


United  Stater  Engineer  Office, 
Mempkia,  Tenn,,  — ,  • 


Major:  I  have  the  honor  to  submit  the  following  report  of  the  results  of  the  buf> 
Tey  of  Grand  Cut-off  Bayou,  Louisiana,  accompanied  by  maps,  profiles,  and  sections, 
and  estimates  of  cost  of  suggested  improvement. 

The  object  of  the  survey,  as  conveyed  in  your  verbal  instructions,  was  to  make  a 
thorough  examination  of  the  neck  of'  land  between  the  Mississippi  and  Red  rivers, 
along  and  near  Grand  Cut-off  Bayou,  so  as  to  be  able  to  determine  upon  the  feasibility 
and  probable  cost  of  making  a  new  mouth  for  Red  River  near  that  point.  You  also 
ordered  as  much  as  possible  of  the  adjacent  portion  of  Red  River  to  be  surveyed,  so  as 
to  be  able  to  judge  what  effect  the  making  of  such  an  outlet  would  have  upon  the 
adjoining  bottom  lands. 

In  obedience  to  these  instructions  I  left  this  place  early  in  July  last,  and  arrived  at 
Black  Hawk  Landing  on  the  16th  of  the  same  month,  accompanie4l  by  the  following 
party:  William  Shelton,  levelman;  J.  Jay  Smith,  recorder;  a  rodman,  a  cook,  and 
four  skiffmen.  The  personnel  of  the  party  remained  the  same,  with  the  exception  of 
Todmen  and  skiffmen,  throughout  the  survey. 

These  last  left  and  had  to  be  replaced  several  times  during  the  period  we  were  in 
the  field,  on  account  of  attacks  from  prevailing  fevers,  from  which  the  whole  party 
suffered  considerably. 

Three  men  I  know  of  died  soon  after  leaving  the  party  on  account  of  sickness.  This 
of  course  delayed  the  work  to  some  extent,  as  it  was  almost  impossible  to  secure  new 
men  immediately  in  that  locality.  With  this  exception  the  survey  moved  along 
amoothly  and  satisfactorily. 

location  op  grand  cut-off  bayou. 

Grand  Cut-off  Bayou  is  a  deep,  crooked  ditch  about  150  feet  wide,  through  which 
the  waters  of  Mississippi  and  Red  rivers  used  to  mingle  at  a  medium  high  stage.  A 
dam  or  levee  across  its  Mississippi  end  now  severs  tins  connection.  It  is  situated  in 
the  parish  of  Concordia,  La.,  about  16  miles  above  the  present  mouth  of  Red  River. 
Black  Hawk  Landing,  on  the  Mississippi,  is  about  2  miles  below  the  cut-off.  I  en- 
camped at  this  point,  and  remained  there  until  I  had  finished  the  survey  connecting 
the  two  rivers.  During  the  further  progress  of  the  work  camp  was  moved  by  skiff* 
and  steamboat  from  point  to  point  on  Red  River,  so  as  to  be  conveniently  situated  for 
its  prosecution,  n   3.. ..  YH  J, ij  hj 

extent  op  and  manner  of  making  survey. 

Starting  at  a  point  on  the  bank  of  the  Mississippi  River  about  one  mile  below  Black 
Hawk  Landing,  a  meandering  transit  line  was  run  up  to  and  thence  along  Grand  Cut- 
off Bayou  and  Bayou  Cocodrie  to  Red  River.  Two  other  lines  (marked  on  the  map 
line  No.  1  and  line  No.  2,  respectively)  were  then  run  out,  joining  the  two  rivers  south 
of  the  cut-off.  Points  were  located  to  determine  the  extent  of  the  sand  bar  above 
Black  Hawk  Landing ;  a  stadia  line  from  the  Qut-off  was  run  1  mile  farther  up  old 
bank  of  the  Mississippi ;  soundings  taken  in  front  of  and  below  Black  Hawk  Landing, 
and  the  survey  connected  with  a  triangulation  station  of  the  Coast  and  Geodetic 
Survey. 

Lines  of  checked  levels  accompanied  all  of  this  portion  of  the  survey,  the  distancea 
in  which  were  obtained  by  chain  measurement  ana  checked  by  calculation. 

A  water  gauge  was  established  in  the  Mississippi  River  at  Black  Hawk  Landings 
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and  daily  readinfi^s  taken  thereon  while  the  party  was  in  the  vicinity.  A  record  wa.«( 
also  kept  of  the  stage  of  water  in  Bed  River  at  mouth  of  Bayou  Cocodrie  during  the 
months  of  August  and  September. 

Red  River  was  then  surveyed  for  a  distance  of  40  miles  connecting  at  its  lower  end 
with  survey  of  the  mouth  made  by  Mr,  W.  M.  Rees  in  1880.  The  method  of  making 
the  river  survey  was  the  ordinary  one  of  locating  points  by  trangnlation  and  tilling 
in  blank  lines  between  by  stadia  measurements. 

A  stream  of  the  character  of  this  portion  of  Red  River  (narrow  and  crooked,  with 
heavily-timbered  banks)  offers  great  obstacles  to  the  making  of  an  accurate  trigono- 
metrical survey  of  its  course,  as,  with  a  party  unable  to  use  much  time  clearing  TineH, 
the  triangles  will  necessarily  be  distorted  in  shape.  Considering  the  instruments  used 
(the  ordinary  field  transit)  and  the  rapidity  with  which  the  work  was  done,  the  results 
obtained  were  very  satisfactory.  The  base  lines  were  carefully  measured  with  a  steel 
tape,  the  distances  between  check  bases  being  from  12  to  15  miles,  and  the  discrepan- 
cies between  their  calculated  and  measured  lengths  were  very  little  over  1  foot.  A 
line  of  ordinary  levels  accompanied  the  whole  of  the  triangulation,  in  order  to  arrive 
at  the  slope  of  the  wat>er  snriace  and  the  general  height  of  the  banks.  Cross-sections 
of  the  river  were  sounded  at  frequent  intervals  and  the  line  of  deepest  water  thus 
determined. 

In  order  to  ani  ve  at  the  width  of  the  swamps  betw.een  Red  River  and  the  highlands, 
or  prairie,  on  which  is  situated  the  town  of  Marksville,  a  meandering  transit  Tine  was 
run  from  Marcotte  Landing  back  to  and  along  the  Bayou  De  Glaise  and  the  prairie  to 
within  2  miles  of  the  town  of  Marksville,  a  distance  of  26  miles.  The  distances  along 
this  line  were  obtained  by  stadia  measurements,  and,  on  comparison,  were  found  to 
a^ee  closely  with  the  sectional  map  of  Avoyelles  Parish.  A  line  of  levels  accompa- 
nied the  above  stadia  line  across  the  swamp  from  Marcotte  Landing  to  Bayou  De 
Glaise,  a  distance  of  7  miles. 

The  base  of  levels  assumed  for  the  entire  survey  is  the  elevation  of  lowest  water  of 
1881  in  Red  River  at  month  of  Bayou  Cocodrie,  and  reads  0.20  of  a  foot  on  gauge  at 
Barbre's  Landing.  The  elevation  of  bench-mark  of  Coast  and  Geodetic  Survey  at 
Black  Hawk  Landing  above  this  base  is  48.745  feet. 

This  survey  will  not  furnish  all  the  data  it  would  be  well  to  have  in  order  to  de- 
termine the  cost  and  effect  of  the  suggestea  plan  of  improvement ;  but  as  an  exhaust- 
ive one  would  include,  perhaps,  a  hundred  more  miles  of  river  (a  distance  it  would 
have  been  impossible  to  get  over  with  my  party  in  one  season),  the  work  was  confined 
to  what  was  judged  to  be  the  section  of  country  having  the  most  direct  bearing  on  the 
discussion  of  this  scheme. 

DESCRIPTION   OF   SURVEYED  PORTION  OF  RED  RIVER. 

From  the  head  of  Tnmbuirs  Island  to  the  end  of  the  survey  the  river  has  been 
practically  abandoned  for  agricultural  purposes,  there  being  at  present  only  two 
points  in  reach  at  which  crops  are  made.  Tlie  first  is  a  narrow  strip  of  cleared  land, 
following  the  south  bank  of  Grand  Cut-off  Bayou  and  Bayou  Cocodrie  to  Red  River, 
and  the  other  is  a  plantation  containing  200  acres,  2  miles  above  the  mouth  of  Black 
River.  Other  smaller  pieces  of  laud  at,  and  a  short  distance  below,  the  mouth  of 
Black  River  have  been  cleared  and  cultivated  for  a  time,  but  overflows  and  sickness 
have  driven  the  settlers  out  of  the  country  and  allowed  their  places  to  grow  up  in 
thicket.  The  banks  along  this  portion  vary  in  height  from  37  to  47  feet  above  low- 
water,  are  all  below  high-wat«r  mark,  and  entirely  unprotected  by  levees.  They  are 
heavily  covered  with  a  thick  undergrowth  and  timber  common  to  that  portion  of  Lou- 
isiana, being  principally  willow,  bitter  pecan,  ash,  honey-locust,  white  and  other  va- 
rieties of  osik,  cypress,  persimmon,  hackberry,  and  sycamore.  This  timber  is  valua- 
ble chiefly  for  fuel.  Several  yards  are  maintained  near  the  mouth  of  Black  River 
which  got  out  cord- wood,  principally  ash,  for  steamboat  use.  The  cypress  and  other 
timber  fit  for  dimension  lumber  has  been  pretty  thoroughly  culled  out.  The  charac- 
ter of  the  bed  and  banks  is  similar  to  other  portions  of  the  alluvial  bottom,  consist- 
ing of  a  substratum  of  blue  clay  and  a  layer  of  sand  some  15  feet  in  thickness,  cov- 
ered with  sedimentary  deposit. 

The  banks  of  the  river  were  found  to  be  very  unstable,  especially  during  the  lowest 
stage  of  water.  The  manner  of  their  movement  was  almost  universally  of  the  na- 
ture of  a  slide.  In  most  cases  the  layer  of  sand  seemed  to  have  advanced  bodilv  to- 
wards the  river,  apparently  slipping  on  the  substratum  of  clay,  and  in^many  places 
the  effect  of  these  slides  extended  back  several  hundred  feet. 

BAYOU  DE  GLAISE, 

Marcotte  Landing,  the  point  from  which  the  Bayou  Be  Glaise  line  was  started^  is 
situated  on  an  elevated  piece  of  ground,  commonly  known  as  Rabbit  Island,  8  miles 
above  the  head  of  the  Atchafalaya  River.    A  road  leads  from  here  across  the  swamp 
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and  meets  Bayoa  De  Glaise  about  the  middle  of  the  Bi^  Bend.  This  road  is  i^ood  dur- 
ing the  dry  season,  thus  making  Marcoite  Landing  a  shipping  point  for  the  Big  Bend 
during  low- water.  Two  thousand  bales  of  cotton  have  been  shipped  and  the  neces- 
sary supplies  received  at  this  point  during  a  season. 

The  portion  of  Bayou  De  Glaise  along  which  the  lino  was  run  (being  the  upper  half 
of  the  Big  Bend)  was  found  to  be  practically  dry  durine[  extreme  low-wat-er.  A  strip 
of  highly  cultivated  land,  varying  in  width  from  three-fourths  to  one  and  a  half  miles, 
follows  the  bayou  tbroughout'this  distance.  More  than  two-thirds  of  this  cleared  strip 
is  on  the  south  side  of  the  bayou,  and  has  been  protected  by  a  levee  running  alone 
the  right  bank.  This  levee  is  at  present  badly  in  need  of  repair,  and  should  l^  raised 
several  feet  thioughout  its  entire  length  to  keep  out  floods  such  as  that  of  l)i^4,  which 
flowed  over  it  in  many  places. 

The  left  bank  is  almost  entirely  submerged  at  times  of  very  high-water. 

Boats  navigate  the  bayou  during  medium  high- water,  but  for  seven  or  eight  months 
in  the  year  the  products  of  the  country  are  shipped,  and  supplies  received,  either  at 
Marcotte  or  Water  Valley  landing  on  Red  River,  or  by  way  of  the  Cnt-off  road  at 
Big  Bend  Landing,  or  Simmsport  on  the  Atchafalaya. 

The  survey  line  left  the  bavou  about  2  miles  below  Moreauville,  and  ran  3  miles 
across  the  swamp  to  Markbville  Prairie,  along  the  edge  of  which  it  followed  to  a  point 
nearly  opposite  the  town  of  Marksville.  This  prairie  is  about  20  feet  above  nigh- 
water,  and  is  cultivated  throughout  almost  its  entire  extent.  lt«  yield  per  acre  is  not 
nearly  so  large  as  that  of  the  bottom  lauds  along  Bayou  De  Glaise,  but  its  freedom 
from  overflow  makt^s  it  desirable  farming  and  grazing  property.  Its  shipping  points 
are  Ware's,  Barbin's,  and  other  landings  on  Red  River. 

The  unreclaimed  bottom  lauds  included  between  Red  River,  Bayou  De  Glaise,  and 
Marksville  Hills,  are  utilized  only  as  an  immense  range  for  stock  owned  by  people 
residing  on  the  prairie  and  along  the  bayou.  The  natural  increase  makes  this  ordi- 
narily a  protitable  business,  but  some  years  floods  come  so  rapidly  down  Red  River 
that  it  is  impossible  to  get  the  stock  to'  a  place  of  safety,  and  much  of  it  is  lost. 

LAKE   LONG. 

The  distance  across  the  swamp  from  Red  River,  below  mouth  of  Bayou  Cocodrie,  to 
Marksville  Prairie  is  21  miles,  as  determined  by  the  survey.  About  through  the 
center  of  this  swamp  runs  Lake  Long,  a  wide,  lake-like  bayou.  Throughout  most  of. 
its  length  it  is  from  600  to  SQO  feet  in  width,  and  is  connected  at  either  end  with  Red 
River.  Below  it  empties  through  Bayou  Natchitoches,  4  miles  below  the  month  of 
Bayou  Cocodrie,  and  at  its  upper  extremity  has  two  openings  into  Red  River  (known 
as  Lake  Saint  Agnes  and  hesid  of  Lake  Long),  which  are  situated  in  the  center  of  a 
sharp  left-hand  bend,  12  miles  above  the  mouth  of  Bl&ck  River.  Although  at  low- 
water  it«  channel  is  nearly  dry,  at  a  medium  high  stage  it  becomes  a  side  chute  for 
Upper  Red  River,  through  which  much  of  the  water  pours,  seeking  this  shorter  route. 
I  was  told  by  steamboat-men,  and  others,  that  at  times  it  affects  the  river  at  its  upper 
extremity  to  such  an  extent  as  to  induce  a  current  from  both  directions  towards  its 
head.  It  seems  at  least  to  be  pretty  well  established  that  at  certain  stages  the  strong- 
est cnrrent  is  through  this  channel,  as  drift  and  other  debris  coming  trom  the  upper 
river  follows  its  courbe,  coming  out  into  the  river  again  through  Bayou  Natchitoches. 
Steamboats  also  have  been  known  to  navigate  its  entire  length. 

From  this  it  will  be  seen  that  any  plan  of  changing  the  mouth  of  Red  River  to  a 
point  above  the  mouth  of  Bayou  Natchitoches  must  necessarily  include  some  method 
of  preventing  Lake  Long  from  becoming  the  permanent  main  channel  for  Upper  Red 
River. 

SLOPE  OF  RED  RIVER. 

On  the  29th  of  September  last  Red  River  reached  a  stage  at  Alexandria  which  read 
3.70  feet  on  the  gauge  at  that  point,  being  0.60  of  a  foot  below  the  lowest  water  pre- 
viously recorded,  that  of  1879.  A  comparison  of  the  gauge  readings  at  Alexandria 
and  those  taken  at  mouth  of  Bayou  Co«odrie  during  August  and  September  last  (see 
Table  No.  1)  shows  an  Increase  in  the  slope  of  Red  River  between  these  points  of  15 
feet  from  August  3  to  September  14.  This  increase  was  discovered  by  the  levels  to 
have  been  entirely  absorbed  in  the  river  above  the  mouth  of  Black,  as  the  following 
data  will  show.  The  slope  between  the  mouth  of  Bayou  Cocodrie  and  the  mouth  of 
Black  River,  a  distance  of  12^  miles,  was  determined  by  the  levels  to  be,  on  Septem- 
ber 2,  0.45  of  a  foot,  or  0.036  of  a  foot  per  mile.  The  slope  from  mouth  of  Bayou  Coco- 
drie to  head  of  Atchafalaya  (a  distance  of  15^  miles)  was  on  the  same  day,  as  shown 
b^  a  comparison  of  the  gauges  (see  Table  No.  2),  0.60  of  a  foot,  or  0.0387  of  a  foot  per 
mile,  making  the  total  slope  from  head  of  the  Atchafalaya  to  mouth  of  Black  River  (a 
distance  of  ^  miles)  1.05  feet,  or  0.0375  of  a  foot  per  mile.  At  the  same  time  there  was 
found  in  the  first  8  miles  of  Red  River  above  the  mouth  of  Black  a  difference  in  level 
of  6.40  feet,  or  0.80  of  a  foot  per  mile.    As  a  result  of  this  greatly  increased  fall  there 
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enti  in  this  portion  agaiDst  which  steamboats  were  hardly  able  to  make 
i^I^out  the  aid  of  shore  lines.  These  slopes  constantly  change,  as  is  shown 
ki-ison  of  the  gaage  readings  at  month  of  Bayou  Cocodrie  and  the  head  of 
Ekla.ya  (or  Barbre's  Landing)  during  the  months  of  August  and  September 
^l>le  No.  2)f  during  which  time  the  difference  in  level  varied  irom  0.20  of  a 
^  feet.  The  slox>e  from  the  mouth  of  Black  River  to  the  head  of  the  Ateha- 
Liifc  the  high- water  of  1881  was  found  fi*om  the  water-nyarks  to  have  been  4 
I2d  of  a  foot  per  mile.  In  the  determination  of  all  these  slopes,  elevations 
xrf ace  and  marks  were  taken  at  intervals  of  1  or  2  miles  and  found  to  agree 
yf  fall  as  obtained  for  total  distance,  showing  that  no  considerable  error  in 
could  have  occurred. 

I>K8CRIPnON  OF  GRAND  CUT-OFF  BAYOU  AND  VICINITY. 

[escribing  in  detail  the  Grand  Cut-off  Bayou  and  the  adjoining  strip  of  laud 
i^ississippi  and  Red  rivers,  I  have  thought  it  best  to  lay  before  you  all  the 
>o  obtainable  from  the  remainder  of  the  survey,  so  as  to  be  able  to  show  more 
e  different  factors  involved  in  making  an  outlet  at  this  point. 
ti'Offf  as  before  stated,  is  a  deep,  crooked  ditch,  150  feet  ^ide,  which  starts 
»aiik  of  Mississippi  and  enters  Bayou  Cocodrie  about  1,000  feet  from  its  con- 
itli  Red  River,  making  the  distance  between  the  two  rivers  along  its  course 
t. 

Z^ocodrie,  into  which  it  flows,  drains  the  country  between  the  Mississippi  and 
rs  north  of  the  Cut-off,  and  at  times  of  high-water  connects  with  Lake  Con- 
ar  Vidalia.  A  mere  cursory  examination  of  the  Grand  Cut-off  Bayou  seemed 
bat  it  could  not  be  economically  used  as  an  outlet,  for  the  following  reasons : 
ar  has  formed  and  is  continually  enlarging  in  front  of  its  Mississippi  end, 
>  is  BO  crooked  that  but  a  small  portion  of  its  length  could  be  utilized  inmak- 
i gable  channel,  and  the  land  along  its  banks  is  the  highest  in  the  vicinity 
le  of  south  bank  herewith  submitted).  The  survey  confirmed  these  impres- 
luch  an  extent  that  it  will  not  be  treated  in  detail  as  a  possible  location  for 
t. 

OSCILLATION  AND  DIFFERENCES  IN   WATER-LEVELS. 

ghest  water  at  this  point  both  in  the  Mississippi  and  in  Red  River  of  which 
rd  was  obtainable  occurred  in  1874.  The  lowest  water  occurred  in  the  Mis- 
in  1872,  and  in  Red  River  in  1881.  These  years  are  therefore  used  in  determin- 
oscillation.     The  difference  in  level  in  Red  River  at  mouth  of  Bayou  Cocodrie 

low-water  of  1881  and  high-water  of  1874  was  ascertained  to  be  51.10  feet, 
he  Mississippi,  at  Black  Hawk  Landing,  between  low-water  of  1872  and  high- 
:  1874,  about  47.80  feet.  The  elevation  of  high-water  of  1874  at  either  end  of 
■off  was  found  to  be  the  same.     The  levees  were  broken  at  that  time  and  the 

atmost  entirely  submerged  from  Grand  Cut-off  to  present  mouth  of  Red  River, 
iking  the  two  rivers  practically  one  stream  between  these  points.  Subtract- 
Sfeet,  the  oscillation  in  the  Mississippi,  from  51.10  feet,  the  oscillation  in  Red 
^e  get  3.30  feet  as  the  difference  in  level  between  the  lowest  waler  in  each 
:hat  is,  low- water  of  1872  in  Mississippi  River  at  Black  Hawk  Landing  was 
t  above  low- water  of  1881  in  Red  River  at  mouth  of  Bayou  Cocodrie.  The 
ce  in  level  is,  however,  often  much  greater,  as  is  proven  by  an  examination  of 
r  gauge  i-eadings  at  Black  Hawk  Lauding  and  mouth  of  Bayou  Cocodrie  for 

of  August  and  September,  1881  (herewith  attached  and  marked  Table  No.  3). 
lows  that  the  height  of  the  Mississippi  above  Red  River  varied  from  3.90  feet 
ust  9  to  7.80  feet  on  September  30. 

ng  the  high-water  of  1881  the  surface  of  water  in  Mississippi  at  end  of  Cut-off 
10  feet  above  surface  of  water  in  Red  River  opposite,  and  at  a  point  3  luiies 
the  diflference  in  the  same  direction  was  only  1.80  feet.  During  this  flood  the 
Btween  the  rivers  was  not  entirely  submerged,  thus  allowing  each  to  assume  au 
nilent  slope.  The  elevatious  of  flood  heights  were  taken  from  marks  on  the 
,  being  the  only  records  obtainable. 

lakinsj  estimates  of  cost  of  turning  Red  River  out  at  this  point,  two  plans  will 
Bidered. 

HIGH- WATER  OUTLET. 

first  contemplates  making  it  the  permanent  and  only  mouth  of  Red  River  for 
kges  of  water,  and  would  include,  besides  the  cutting  of  a  canal,  the  building  of 
I  aci-oss  Red  River,  reaching  above  high-w^ater  mark,  and  connected  by  levees  of 
bfigbt  both  with  the  Mississippi  and  with  a  point  far  enough  up  Red  River  to 
nt  the  water  from  escaping  around  it  and  finding  another  outlet  to  the  Atcha- 
\.   The  estimates  submitted  for  this  plan  include  only  a  length  of  levee  sufficient 
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to  connect  the  dam  with  the  Marksville  Prairie  by  either  one  of  the  two  following 
routes : 

The  first  follows  closely  op  the  right  bank  of  the  river  to  a  point  near  Fort  De  Rossy, 
and  has  a  total  length  of  29.3  miles.  The  second  follows  down  the  right  bank  25,600 
feet,  then  runs  across  swamp  29,000  feet  to  Bayou  De  Glaise,  along  which  it  follows 
on  the  opper  edge  of  cleared  strip  of  land  on  its  lefjl;  bank  for  a  distance  of  57,600  feet, 
when  it  again  leaves  the  bayon  and  runs  across  the  swamp  10,200  feet  to  the  Marks- 
ville Prairie,  and  has  a  total  length  of  23.2  miles. 

The  first  route  is  shown  by  the  estimates  to  have  a  slight  advantage  in  point  of 
economy. 

Above  Marksville  Prairie  there  is  another  reach  of  river,  the  sooth  bank  of  which  is 
low,  and  over  which  high-wat«r  flows  fhrough  Choctaw  and  other  bayous  to  Lake 
Pearl,  and  from  thence  floods  the  country  along  Bayous  Rouge  and  De  Glaise.  The 
principal  objection  to  this  plan,  besides  its  great  cost,  is  that  by  forcing  all  the  water 
through  so  small  an  outlet  the  high-water  level  would  thereby  be  increased,  back- 
water raised  above  levees  on  Red  and  Ouachita  rivers  heretofore  sufficient,  and  sec- 
tions of  country,  previously  above  high-water,  overflowed. 

LOW- WATER  OUTLET. 

The  second  plan  contemplates  turning  all  the  water  of  Red  River  out  at  this  point 
only  during  stages  below  ordinary  bank-height,  and  by  means  of  an  apron  or  tumbling 
dam  allowing  the  surplus  during  flockl  stages  to  escape  through  the  present  channel. 
ThiB  seems,  at  first  glance,  both  tne  simplest  and  most  economical  solution  of  the  prob- 
lem, as  is  does  away  with  man^r  miles  of  high  levee,  and  would  not  greatly  alter  the 
present  condition  of  aftairs  at  times  of  high- water.  The  great  objection  to  it  is  that 
the  treacherous  and  unstable  nature  of  the  bed  and  banks  offers  great,  if  not  an  insur- 
mountable, obstacle  to  the  placing  of  such  a  dam  in  Red  River  with  a  promise  of  its 
having  any  degree  of  permanency.  As  stated  before,  the  banks  move  in  slides,  reach- 
ing back  several  hundred  feet  from  the  water's  edge,  and  I  was  unable  to  find  any 
point  at  which  such  movement  was  not  liable  to  take  place.  Thedam  estimated  for 
18  an  ordinary  brush  and  earth  structure,  thoroughly  riprapped  on  crown  and  slopes 
with  2  feet  of  loose  stone.  The  foot  of  the  slopes  of  dam  on  each  side  and  both  banks 
of  river  for  900  feet  above  and  below  dam,  and  bottom  of  river  for  900  feet  below  dam, 
thoroughly  protected  with  willow  mattress  work  covered  with  1  foot  of  loose  stome. 
The  estimate  also  includes  the  permanent  closing  of  Lake  Long  to  prevent  the  forma- 
tion of  a  low-wat-er  channel  through  its  course. 

IX)CATION  OF  CANAL. 

Considered  as  a  possible  route  for  the  proposed  canal,  the  two  lines  run  between  the 
rivers  south  of  the  Cut-off  (marked  on  the  map  line  No.  1  and  line  No.  2,  respectively) 
have  each  certain  features  which  would  make  either  desirable.  The  character  of  the 
material  through  which  the  cut  would  have  to  be  made  would  be  the  same  on  both 
lines,  being  blue  clay  covered  with  a  layer  of  sand  varying  from  10  to  20  feet  in  thick- 
ness. 

Line  No.  1  starts  from  Red  River  1,000  feet  below  the  mouth  of  Bayou  Cocodrie  and 
runs  to  a  point  just  above  Black  Hawk  Landing.  It  has  a  length  of  18,400  feet, 
4,100  feet  of  which  runs  throuKh  cultivated  portions  of  Black  Hawk  plantation,  the 
remainder  being  through  low  land  densely  covered  with  undergrowth  and  light  tim- 
ber of  the  following  kinds:  willow,  bitter  pecan,  honey-locust,  cotlonwood,  and  cy- 
press. 

The  principal  advantage  of  this  line  as  a  location  for  the  canal  is  its  direction, 
which  corresponds  very  nearly  with  the  course  of  Red  River  above  Bayou  Cocodrie. 
It  also  enters  the  Mississippi  in  a  non-caving  hank  and  below  the  sand-bar,  but  as  this 
bar  appears  to  be  slowly  moving  down,  dredging  might  in  time  be  necessary  to  keep 
an  open  channel  at  this  point. 

The  amount  of  excavation  required  to  construct  a  canal  along  this  line,  100  feel; 
wide  on  the  bottom,  5  feet  below  low- water  in  Red  River,  and  with  1  to  1  slopes,  is 
4,203,:i57  cubic  yafds,  and  a  levee  along  its  south  bank  reaching  3  feet  above  high- 
water  would  contain  610,896  cubic  yards. 

Line  Ko.  2  starts  from  a  point  one-half  mile  below  Black  Hawk  Landing  and  runs  to 
Red  River  in  a  direction  nearly  at  right  angles  to  both  streams.  Its  length  is  17,900 
feet,  3,300  feet  of  which  is  through  cleai-ed  laud,  the  remainder  being  through  low 
timbered  land  of  the  same  character  as  on  line  No.  1.  Compared  with  line  No.  1  it  is 
found  to  be  500  feet  shorter,  to  occupy  much  lower  ground,  and  to  enter  the  Mississippi 
in  a  caving  bank  at  a  safe  distauce  below  the  sand-bar.  Its  direction,  however,  is  its 
most  objectionable  feature,  as  it  would  necessitate  an  abrupt  change  in  the  course  of 
Red  River  at  its  junction  with  that  stream. 

The  amount  of  work  required  to  construct  a  canal  and  levee  along  this  line  similar 
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to  those  along  line  No.  1,  is  excavation  3,618,770  cubic  yanls,  embankment  900,478 
oubic  yards. 

A  better  idea  of  the  relative  values  of  these  lines,  considered  as  a  location  for  the 
canal,  can  be  obtained  by  an  examination  of  their  directions  and  elevations  as  shown 
on  the  maps  and  profil^  herewith  submitted. 


/ 


LOCATION  OF  DAM  IN  R8D  RIVER. 


Five  sections  (marked  on  the  map  section  1, 2, 3,  4,  and  5)  were  sounded  in  Red  River 
at  points  Judeed  to  be  the  most  desirable  locations  for  a  dam.  By  calculation  the 
amonnt  of  fill  required  to  build  a  dam  reaching  to  the  top  of  the  bank  at  each  sec- 
tion was  found  to  be  as  follows : 

Cubic  yards. 

Section  No.  1 314,484 

Section  No.  2 322,305 

Section  No.  3 235,108 

Section  No.  4 224,412 

Section  No.  5 195.736 

The  banks  at  each  of  those  sections  is  the  same  as  far  as  apparent  stability  is  con- 
cerned, thus  making  the  amount  of  fill  required  the  only  consideration  in  the  choice 
of  a  site  for  a  dam.  For  this  reason  section  No  5.  will  be  used  as  the  location  for  the  dam 
in  the  estimate  for  an  outlet  along  line  No.  1,  and  section  No.  3  in  estimate  for  an  outlet 
along  line  No.  2. 

The  following  estimates  give  tbe  cost  of  constructing  a  high-water  outlet  along  both 
line  No.  1  and  Tine  No.  2,  and  also  of  building  levees  by  each  route  to  Marks ville 
Prairie.    Estimates  for  constructing  low- water  outlets  are  also  given  for  both  lines. 

The  price  per  cubic  yard  of  excavation  is  held  to  cover  all  cost  of  clearing  and 
Rubbing,  and  of  placing  material  in  levee  on  bank  of  cut,  and  in  dam  in  Red  River. 

ESTIMATE  OF  QUANTITIES. 

Cubic  yards. 
Canal  along  line  No.  1, 100  feet  wide  on  the  bottom,  5  feet  below  low-water 

in  Red  River  and  Itolslopes 4,203,359 

Similar  canal  along  line  No.  2 3,618,770 

Levee  from  dam  in  Red  River  up  right  bank  to  Marksville  Prairie 2, 896, 3^ 

Levee  from  dam  in  Red  River  to  Marksville  Prairie  via  Bayou  DeGlaise. . .  3, 052, 411 
Dam  closing  Lake  Long 80,436 

HIGH-WATER  OUTLET  ALONG   LINE  NO.  1,  WITH   LEVEE   UP  RIGHT  BANK  OF  RED  RIVER 

TO   MARKSVILLE  PRAIRIE. 

Estimate, 

4,203,359  cubic  yards  excavation,  at  15  cents |630,503  85 

2,896,320  cubic  yards  embankment,  at  20  cents 579,264  00 

Superintendence  and  contingencies 8, 000  00 

Total 1,217,767  85 

HIGH-WATRR  OUTLET  ALONG  LINE  NO.    1,  WITH  LEVEE   BY  WAY  OF   BAYOU  DE  GLAIBK 

TO  MARKSVILLE  PRAIRIE. 

Estimate, 

4,203,359  cubic  yards  excavation,  at  15  cents $630,503  85 

3,052,411  cubic  yards  embankment,  at  20  cents 610,482  20 

Superintendence  and  contingencies 8,000  00 

Total 1,248,986  05 

HIGH- WATER  OUTLET   ALONG  LINE  NO.  2,  WITH  LEVEE  UP  RIGHT  BANK  OF  RED  RIVER 

TO  MARKSVILLE  PRAIRIE. 

Estimate. 

3,618,770  cubic  yards  excavation,  at  15  cents |542, 815  50 

2,896,320  cubic  yards  embankment,  at  20  cents 579,264  00 

Superintendence  and  contingencies 8, 000  00 

Total .- 1,130,079  50 
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HIGH- WATER  OCTLET  ALONG  LINE  NO.  2,  WITH  LEVEE  BY  WAY  OF  BAYOU  DE  GLAISE 

TO  MARK8VILLE  PRAIRIE. 

Estimate* 

3,618,770  cubic  yards  excavation,  at  15  cents I542, 815  50 

3,052,411  cubic  yards  embankment,  at  20  cents 610,482  20 

Superintendence  and  contingencies 8,000  OO 

Total 1,161,297  70 

LOW-WATER  OUTLET  ALONG  LINE  NO.   1. 

Estimate, 

4,203,359  cubic  yards  excavation,  at  15  cents $630,503  85 

ni',436  cubic  yards  embankment  in  Lake  Long,  at  20  cents 16, 087  20 

4H,815  cubic  yards  loose  stone,  at  $2.75 134,241  25 

125,111  square  yards  mattress  protection,  at  |1 125,111  00 

Superintendence  and  contingencies 6,000  00 

Total : 911,943  30 

LOW- WATER  OUTLET  ALONG  LINE  NO.   2. 

Estimate. 

3,618,770  cubic  yards  excavation^  at  15  cents (1542,815  50 

80,436  cubic  yards  embankment  in  Lake  Long,  at  20  cents 16, 087  20 

48,818  cubic  yards  loose  stone,  at  $2.75 ^ 134,241  25 

125,111  square  yards  mattress  protection,  at  (1 125,111  00 

Superintendence  and  contingencies 6,000  OO 

Total 824,254  95 

The  maps  submitted  with  this  report  consist  of  six  sheets,  showing  the  plan  of  all 
the  territory  embraced  in  the  survey,  made  to  a  scale  of  1  inch  to  800  feet,  and  pro- 
files of  lines  Nos.  1  and  2,  of  south  bank  of  Grand  Cut-oflf  Bayou,  of  line  from  Mar- 
cotte  Landing  to  Bayou  De  Glaise,  and  of  five  cross-sections  of  Red  River  below 
mouth  of  Bayou  Cocodrie. 

I  finished  the  field-work  October  4,  and  moved  my  party  on  board  steamboat  T.  B. 
Florence,  at  mouth  of  Red  River.  According  to  your  written  instructions  I  then  re- 
paired water-gauffes  at  Barbre's  and  Red  River  landinf^,  and  on  October  II  turned 
the  field  party  and  instruments  over  to  Bir.  H.  St.  L.  Copp^e,  who  had  been  ordered 
to  make  certain  observations  at  the  mouth  of  Red  River. 

Before  closing  this  report  I  desire  to  mention  the  intelligent  and  willing  assistance 
rendered  by  Mr.  William  Shelton  and  Mr.  J.  Jay  Smith  during  the  progress  of  the 
survey,  and  the  valuable  aid  of  Mr.  H.  S.  Jacoby  and  Mr.  W.  M.  Rees  in  the  prepa- 
ration of  the  maps. 

Very  respectfully,  your  obedient  servant, 

F.   S.   BURROWES, 

Assistant  Engineer, 
Maj.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  U,  8,  A. 
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September,  1881. 
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18.30 
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17.45 
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15.45 
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—3.30 
—3.36 
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0.20 
0.20 
0.80 
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0.50 
0.70 
0.90 
1.00 


5.0O 
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Ganges  in  this  table  not  connected  by  levels. 
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Table  No.  2 — Continued. 

September,  1881. 


.2      I 


Angnst,  1881. 
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1 
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O 

-^ 

« 

0 

2 

£ 

P 

pfi 

s 

Bar 

P 

19 

7.10 
6.60 
6.0O 
5.50 
4.90 
4.40 
4.00 
3.50 
3.20 

6.90 
6.30 
5.60 
4.90 
4.30 
3.80 
a  30 
2.90 
2.50 

0.2 

^0 

0.3 

21 

0.4 

22 

0.6 

23 

0.6 

24 

0.6 

25 

0.7 

26 

0.6 

27 

0.7 

28 

2.90 
2.60 
2.30 
2.10 

2.10 
1.80 
1.60 
1.50 

0.8 

29 

0.8 

30 

0.7 

31 

0.6 

Date. 


119. 

I  ^• 
21. 
22. 
23., 

I  24. 


& 

u 

p 

a 

& 

•o 

•3 

.s 

a« 

o 

h 

;3a 

5 

1 

..1 

§ 

j5 

g 

1 

1 

i 

27. 


30. 


0.30 
a20 
0.20 
0.80 
0.20 
0.20 
0.20 
0.20 
0.50 
0.70 
0.90 
1.00 


-0.90 

—a  80 

-0.70 

-4).  60 

—0.60 

-4).  60 

-4).  60 

-0.80 

—0.05 

0.20 

0.45 

0.70 


Lao 

LOO 
0.90 

aoo 

0.80 
0.80 
0.80 
0.50 
0.55 
0.50 
0.45 
0.30 


*  Zero  of  both  ganges  in  this  table  reduced  to  same  level;  that  is,  low-water  of  1881  at  month  of 
Bayou  Cooodrie. 
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August,  1881. 

September,  1881. 

Date. 

1. 
f 

9 

o  S* 

1 

1 

1 
1 

Date. 

1 

« 

h 

r 

1 

s 

1                 

2L20 
2L20 
2L10 
20.90 
20.50 
20.00 
19.50 
18.90 
18.10 
17.50 
16.90 
16.30 
15.80 
15.60 
15.00 
14.80 
14.60 
14.20 
13.70 
13.20 
12.60 
12.20 
1L60 
ILIO 
10.60 
10.20 
10.00 
9.80 
9.60 
9.40 
9.20 

17.00 

16.90 

16.90 

16.80 

16.50 

16.00 

15.50 

14.90 

14.20 

13.30 

12.50 

1L90 

ILOO 

10.20 

9.60 

8.90 

8.80 

7.70 

7.10 

6.60 

6.00 

5.50 

4.90 

4.40 

4.00 

8.50 

3,20 

2.90 

2.60 

2.30 

2.10 

4.20 
4.30 
4.20 
4.10 
4.00 
400 
4.00 
4.00 
8.90 
4.20 
4.40 
4.40 
4.80 
5.40 
5.40 
5.90 
6.30 
6.50 
6.60 
6.60 
6.60 
6.70 
6.70 
6.70 
6.60 
6.70 
6.80 
6.90 
7.00 
7.10 
7.  It 

1 

9.00 
8.90 
8.70 
&60 
8.40 
3.10 
7.90 
7.70 
7.50 
7.30 
7.10 
6.90 
6.80 
6.70 
&80 
6.00 
6.80 
6.70 
6.60 
6.60 
6.60 
6.60 
6.70 
6.90 
7.20 
7.60 
&C0 
8.30 
8.50 
8.80 

190 
LOO 
L70 
L50 
L40 
L20 
LOO 
0.90 
0.80 
0.60 
0.50 
0.30 
0.20 

aoo 

0.40 
0.40 
0.40 
0.30 
0.30 
0.20 
0.20 
0.80 
0.20 
0.20 
0.20 
0.20 
0.50 
0.70 
0.90 
LOO 

7.10 

2      

2 

7.00 

3 

3 

7.00 

4 

4 , 

7.10 

5 

5 

7.00 

6 

6 

6.90 

7 

7 

6.90 

8 

8 

6.80 

9 

9 

6.70 

10 

10 

6.70 

11.. 

11 

6.60 

12 

12 

6.60 

13 

13 

6.60 

14               .... 

14 

6.70 

15 

15 

6.40 

16 

16 

6.50 

17 

17 

6.40 

18 

18 

6.40 

19 , 

19 

6.30 

20 

20 

6.40 

21 

21 

6.40 

22 

22 

6.80 

•23 

23 

6.60 

24 

24 

6.70 

25 

25 

7.00 

28 

26 - 

7.40 

27 

27 

7.60 

28 

28....:: :... 

7.60 

"29      .           .     . 

29 

7.60 

30 

30 

7.80 

31 

*  Zero  of  both  gauges  in  this  table  reduced  to  same  level ;  that  is,  low- water  of  1881  at  mouth  of 
Bayou  Cooodrie. 
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mouth  of  red  river, 
report  of  mr.  h.  st.  l.  copp^e,  assistant  engineer. 

^  United  States  Engineer  Office, 

MemphUf  Tenn. 
Major:  Id  accordance  withyoar  instructions  received  October  8, 1881, 1  proceeded, 
accompanied  by  Mr.  H.  C.  Wilson  and  Mr.  Walter  S.  Davis,  United  States  assistant 
engineer,  to  the  mouth  of  Red  River,  Louisiana,  to  ''  take  charge  of  the  observations 
directed  by  a  Board  of  Engineers  on  the  improvement  of  the  mouth  of  Red  River.'' 
We  finished  the  work  as  directed  and  returned  to  this  office  early  in  November.  I 
have  the  honor  to  present  herewith  the  following  report  on  the  above  observations, 
with  accompanying  plates,  sections,  and  tables. 

report. 

I  have  endeavored  to  divide  and  arrange  this  report  and  annexed  tables  in  such  a 
manner  as  to  facilitate  an  examination  and  comparison  of  the  results  with  those  ob- 
tained and  tabulated  by  Mr.  Rees  the  year  previous. 

On  m^  arrival  at  the  mouth  of  Red  Kiver  October  11,  1881,  Mr.  Burrowes,  who  had 
just  finished  an  extensive  survey  of  the  Bayou  Cut-off  route  and  theac^acent  country, 
turned  over  to  me  his  field  party  as  per  your  order. 

I  found  the  gauges  at  Barbre's  Landing  (at  the  head  of  the  Atchafalaya)  and  Red 
River  Landing  to  be  in  good  repair  and  correctly  graduated. 

The  zero  of  the  Atcha&laya,  or  Barbre's  Landing,  gauge  is  0.325  of  a  foot  above  that 
of  the  Red  River  Landing  gauge.  The  zero  of  Red  River  Landing  gauee  equals  low- 
water  of  1872.  I  took,  as  did  Mr.  Rees,  the  year  previous,  the  zero  of  the  former  as  a 
datum  to  which  all  my  levels,  water  surfaces,  soundings,  &c.,  are  referred. 

The  season  for  accomplishing  the  work  was  most  auspicious.  The  mud-bars  having 
been  exposed  to  the  sun  during  a  long  dry  season  of  low- water,  they  had  become 
hard ;  in  no  place  did  we  find  trouble  in  getting  an  accurate  line  of  levels. 

Our  first  operations  were  on  the  Atchafalaya  Kiver,  commencing  at  Section  II,  a  new 
section  which  we  endeavored  to  locate  between  the  same  points  as  selected  by  Mr. 
Emile  Steger  in  December,  IfiTS.  Thence  we  sounded  the  sections  as  located  by  Mr. 
Rees,  11  in  number,  the  last  being  situated  3.32  miles  below  Barbre's  Landing.  Rees's 
stakes  were  found,  and  the  operation  of  sounding,  locating,  &c.,  performed  by  Mr.  H. 
C.  Wilson  and  party  in  the  same  manner  as  the  previous  year.  No  continuous  line  of 
levels  was  run,  but  the  height  and  change  in  bank  determined  by  taking  the  water- 
level  of  the  day,  and  reducing  as  per  slope  obtained  from  Rees's  report. 

In  the  same  manner  the  sections  in  Old  River,  above  and  below  the  head  of  the 
Atchafalaya,  were  determined. 

They  are  as  follows :  above,  A,  B,  C,  D,  and  1,  D  and  1  being  on  either  side  of  the 
head  of  the  Atchafalaya ;  below,  or  through  the  crossing  and  Gut,  £,  F,  G,  H,  I,  Z,  X, 
J,  K,  L,  M,  N,  O,  P,  R,  S,  and  T. 

From  foot  of  Turnbull's  Island  to  Mississippi  River,  V,  U,  and  W,  U  and  W  being 
on  the  outer  bar. 

Besides  these  sections,  which  were  leveled  when  possible  up  to  high-water  mark  or 
to  top  of  bank,  we  sonntled  nine  intermediate  ones  in  Old  River  to  compare  with  Rees's 
as  follows :  H',I  ,L',  M',0',  R',  S',T',  and  V.  These  latter  will  simply  show  the  change 
in  the  channel  below  the  water-line  of  the  day  on  which  the  soundings  were  taken. 

There  being  no  appreciable  slope  between  section  A  and  Barbre's  Landing  all  those 
intervening  soundings  were  referred  directly  to  the  reading  as  taken  on  the  gauge. 

The  elevation  of  the  water  at  each  section  between  the  gauge  (Section  1)  and  the 
Mississippi  River  (Section  W)  on  the  day  and  hour  of  sounding  was  referred  to  the 
zero  of  the  gauge,  as  shown  in  the  slope  table  (No.  3). 

By  means  of  a  line  of  levels  run  by  direction  of  Mr.  Rees  last  year,  I  find  the  differ- 
ence in  elevation  or  slope  of  the  Mississippi  River  between  Section  W  and  Red  River 
Landings  to  be  0.30  feet ;  therefore,  as  per  note  in  table,  the  zero  of  the  Atchafalaya 
gau^e  being  0.:50  feet  above  the  zero  of  the  Red  River  Landing  gauge,  and  the  Missis- 
sippi slope,  as  above,  being  also  0.30  feet,  the  water  surface  at  present  mouth  of  Red 
(Section  W),  referred  to  Atchafalaya  gauge,  equals  same  as  reading  on  Red  River  Land- 
ing gauge.  During  the  entire  time  of  our  observations  the  water  was  passing  from 
the  Mississippi  Riv»r  with  a  strong  current  through  Lower  Old  River  into  the  Atcha- 
falaya, also  through  upper  Old  River  and  Sugar  House  Chute  into  the  Red,  and  thence 
to  the  Atchafalaya. 

Current  and  discharge  observations  were  made  October  25  in  the  same  manner  as 
the  year  previous  and  at  the  following  points  :  Section  A,  Old  River ;  section  5,  Atcha- 
falaya; and  Section  V,  just  below  foot  of  TumbuU  Island,  with  the  results  as  shown 
in  table  (No.  4). 
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Aftier  completing  all  the  work  in  the  Achafalaya  and  Old  River  necessary  for  a 
comj^arison  with  the  results  of  1880,  I  resounded  Rees's  Angola  Bar  sections  In  the 
Mississippi  as  directed ,  and  reran  his  shore-line  on  the  west  side  from  Carr's  Point, 
noting  the  changes  caused  by  the  wear  of  the  water  on  that  bank,  as  shown  in  Map> 
No.  1.  A  transit-line  was  also  run  between  Section  W  and  Red  River  Landing  and 
three  sections  sounded  across  the  river.    (See  Map  No.  1.)     • 

October  the  24th  I  received  a  communication  firom  you  directing  me  before  return- 
ing to  Memphis  to  proceed  with  party  to  the  neighborhood  of  Simmsport  for  the  pur- 
pose of  sounding  a  section  of  the  Atchafalaya,  in  the  vicinity  of  that  place,  and  below 
the  mouth  of  Bayou  de  Glaise,  with  reference  to  obtaining  the  best  location  for  a  dam, 
similar  or  to  answer  the  same  purpose  as  the  one  pi-opowd  by  Mr.  Hebert  In  his  plan 
for  the  improvement  of  the  mouth  of  the  Red  River  in  1858.  Before  locating  any  sec- 
tion^ I  sounded  in  the  channel  down  the  Atchafalaya  from  the  De  Glaise  to  abont  a 
half  mile  below  Simmsport,  and  found  the  depth  increasing  as  far  as  we  went,  as  fol- 
lows (soundings  referred  to  water-surface  October  27, 1881):  Just  below  mouth  of  De 
Glaise,  40  feet ;  opposite  warehouse,  49  feet ;  opposite  Ferry  Landing,  54  feet,  and 
about  a  half  mile  down,  60  feet.  Many  more  soundings  were  taken,  but  these  will 
suffice  to  show  how  much  deeper  the  river  becomes  as  yon  go  downstream  from  the 
De  Glaise.  The  two  sections  I  selected,  as  shown  by  Map  2,  are  immediately  above 
an  abrupt  bend  in  the  river,  one  at  the  upper  and  the  other  at  the  lower  end  of  the 
town  of  Simmsport.  The  river  bottom  at  these  sections  is  hard  clay  and  sand.  The 
levees  in  the  vicinity  on  both  sides  of  the  river  are  intact.  The  high-water  mark  of 
1874,  which  was  preserved  by  a  nail  driven  in  a  tree  just  above  the  town,  is  repre- 
sented on  profiles  on  Map  No.  2.  Transverse  clay  ridges  are  found  in  the  river  below 
Simmsport,  causing  the  water  to  shoal  considerably,  but  without  sufficient  base  on 
which  to  erect  a  dam. 

The  position  of  Section  A  is  probably  the  best  site  in  this  immediate  vicinity  for  a 
high- water  dam. 

COMPAKISOX  OF  RESULTS  OBTAINED  IN  1880  AND  1881. 

From  the  accompanying  profiles,  which  were  made  from  the  notes  obtained  in  the 
field,  an  estimate  of  the  change  which  has  taken  place  during  the  past  year  can  readily 
be  made.  Table  No.  2  gives  such  an  estimate  in  condensed  form,  leaving  but  little  to 
be  explained. 

ATCHAFALAYA. 

The  change  in  the  Atchafalaya  since  October,  1880,  as  seen  by  the  table  (2),  is  in 
every  instance,  with  the  exception  of  Section  2  at  the  head,  a  scour  both  above  and 
below,  8  feet  on  the  gauge;  this  scour  varies  from  263  to  2,586  square  feet,  the  average 
being  about  1,100  square  feet  on  each  section  through  that  portion  of  the  river  sounded. 
The  high- water  width  has  changed  very  little,  most  of  the  scour  having  taken  place 
below 30  feet  on  the  gauge.  The  excess  of  fiU  on  Section  2,  as  shown  by  the  compared 
profiles  of  1880  and  1881,  is  confined  to  the  deepest  portion  of  the  section,  which  is  not 
the  channel  propper,  but  a  hole  formed  by  an  eddy  caused  by  the  confluence  of  the 
water  from  the  Red  and  Mississippi  at  that  point ;  the  channel  and  banks  show  a  de- 
cided cut. 

Otherwise,  as  above  stated,  the  Atchafalaya  River,  from  its  head  to  the  last  section 
sounded, ;|3.2  miles  below,  has,  from  October,  1880,  to  October,  1881,  scoured  its  channel 
and  banks  on  an  average  of  1,100  square  feet  per  section,  each  section  being  from 
37,000  to  47,000  square  feet  in  area. 

OLD  RIVER. 

In  Old  River,  Section  A  at  high-water  shows  a  fill  of  1,565  square  feet.  Section  B  also 
fills  l,i)94  square  feet.  Section  C  cuts  out  a  very  little  (304  square  feet),  and  Section  D 
shows  a  decided  fill  again  of  1,083  sqnare  feet;  thence  from  Section  1,  at  head  of 
Atchafalaya,  with  but  three  exceptions,  there  is  a  continuous  scour  in  the  crossing 
through  the  Gut,  and  to  the  Mississippi  River  at  W. 

The  exceptions  to  this  scour  are  at  Sections  £,  G,  and  U.  Low-water  area  at  B 
shows  a  fill  of  510  8<iuare  feet,  high- water  area  at  G  shows  a  fill  of  12  square  feet,  aud 
low- water  area  at  U  a  fill  of  1,516  square  feet. 

By  a  careful  examination  of  the  compared  profiles  of  Old  River  (the  crossing,  Gut, 
&.C.),  I  find  the  changes  in  depth  of  the  channel  as  follows:  Section  A  shows  a  slight 
cut:  Section  B  a  slight  fill;  Section  C  cuts  U  ^e^t;  Section  D  a  fill  of  2  feet;  Sections 
1  to  V  scour  as  follows: 

Section  1,  13  feet  scour  in  channel. 

Section  £,  1  foot  scour  in  channel. 

Section  F,  6  feet  scour  in  channel. 
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Section  G,  7  feet  scoar  in  channel. 

Section  H,  10  feet  scour  in  channel. 

Section  I,  10  feet  scour  in  6hannel. 

Section  Z,  4  to  12  feet  scour  in  channel. 

Section  X,  5  feet  scour  in  channel. 

Section  J,  4  feet  scour  in  channel. 

Section  K,  8  feet  scour  in  channel. 

Section  L,  4  feet  scour  in  channel. 

Section  M,  0.2  foot  scour  in  channel. 

Section  N,  5  feet  scour  in  channel. 

Section  O,  10  feet  scour  in  channel. 

Section  P,  8  feet  scour  in  channel. 

Section  R,  7  feet  scour  in  channel. 

Section  S,  11  feet  scour  in  channel. 

Section  T,  11  feet  scour  iu  channel. 

Section  V,  5  feet  scour  in  channel. 

Section  IT,  in  left  channel,  scour  13  feet;  in  right  channel,  fill  25  feet. 

Section  W,  in  leffc  channel,  scour  11  feet;  in  right  channel,  no  change. 

From  these  figures  it  will  be  seen  that  the  general  tendency  of  the  current,  through 
the  entire  reach  sounded  in  Old  River,  was  to  scour.  From  the  head  of  the  Atcha- 
falaya  to  Section  U  the  cut  in  the  channel  is  from  4  to  11  feet.  Sections  U  and  W,  on 
the  outer  bar,  have  undergone  the  heaviest  changes.  At  U  the  channel  has  divided, 
and  at  W  the  current  cut  the  bar  11  feet  below  its  elevation  last  year. 

On  the  mud-bars  the  change  has  been  very  slight  from  A  to  D,  there  being  a  fill ;  1 
and  £  show  cut  and  fill  equal;  F,  G.  H,  I,  a  fill;  Z  and  X,  no  change;  J,  a  slight  cut; 
K,  a  fill ;  thence  no  change  to  moutn.  The  exact  amount  of  these  difi:erences  on  the 
bars  it  is  hard  to  estimate,  because  of  the  necessarily  exaggerated  scale  to  which  the 
profiles  are  made. 

A  recapitulation  of  the  above  will  show  that  between  the  time  of  Mr.  Rees's  observa- 
tions and  those  made  last  October,  the  Atchafalaya  River,  from  its  head  to  3.2  miles 
below,  has  scoured  its  bed  below  high-water,  the  Old  River  above  the  head  of  the 
Atchafalaya  both  filled  and  scoured,  and  from  that  point  to  the  outer  bar  scoured  its 
channel  without  exception.  Also  that  the  deposit  or  till  on  the  mud-bars  during  high- 
water  was  slight  and  not  uniform  throughout. 

I  have  appended  a  table  of  the  gauge  readings  recorded  at  Barbre's  Landing  and 
Red  River  Landing,  from  February  1  to  November  1, 1881,  showing  the  difference  in 
the  readings  and  the  direction  of  the  current  through  Lower  Old  River ;  also  a  hydro- 
graph  of  tnese  gauges  during  that  time.  By  a  glance  at  the  hydrograph  it  will  be 
seen  that  during  the  nine  months  irom  February  1  to  November  1,  1881,  there  were 
but  three  months  (March,  April,  and  May)  when  the  water  was  practically  at  a 
stand-still ;  this  was  during  high-water,  and  probably  the  time  when  the  deposit  on 
the  bars  took  place.  Since  then  and  up  to  the  present  date  there  has  been  a  current 
through  Lower  Old  River  at  times  so  swift  that  steamboats  had  great  trouble  in  stem- 
ming It.  To  this  continuous  current,  particularly  at  low- water,  as  shown  by  differ- 
ence on  gauges  during  August,  September,  and  October,  is  due,  I  think,  the  great  scour 
throughout  the  low-water  channel.  The  current  in  the  crossing  was  concentrated  and 
made  much  more  effective  by  brush  jetties  built  during  the  summer  under  the  superin- 
tendence of  Captain  Lydon. 

The  accompanying  map  (No.  3)  is  taken  from  Mr.  Rees'  map  of  the  survey  made  last 
year.  It  shows  the  position  of  the  sections  sounded  in  plan  and  some  of  the  compari- 
sons, both  in  the  Atchafalaya  and  Lower  Old  River,  in  profile. 

Before  closing  this  report  I  wish  to  state  that  I  had  Mr.  Wilson's  valuable  assistance 
both  in  the  field,  in  charge  of  the  instrumental  work,  and  in  the  office.    I  also  wish 
to  acknowledge  Captain  Lydon's  attention.     He  rendered  ns  every  assistance  in  his 
power  in  the  way  of  labor,  transportation,  &c.,  to  further  the  operations. 
Very  respectfully,  your  obedient  servant, 

H.  St.  L.  Copp6k, 

AaHsiant  Engineer, 

Maj.  W.  H.  H.  Benyaurd, 

Carpa  of  Engineers^  U.  S.  A. 
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Table 
February 
Old  River. 


Date. 


I.— Gauge  readings  at  Red  Rirer  Landing  and  Barhrt^n  Landing,  Louisianaf  from 
ary  1  to  November  1,  18H1 ;  their  difference  and  the  direction  of  the  current  through 


Feb. 


Mar. 


Apr. 


a 

3 


7 
8 
0 
10 
11 
12 


27.85 
28.05 
29.60 
30.40 
30.80 
31.30 
32.30 
32.40 
32.50 
32.50 
32.50 
32.40 
32.10 
31.80 
3L40 
31.40 
31.80 
32.60 
33.50 
34.60 
85.40 
36.20 
36.00 
37.30 
37.60 
37.90 
38.30 
3&40 

38.50 
38.60 
38.70 
38.80 
38.90 
39.00 
39.00 
39.00 
39.05 
39.10 
39.15 
39.20 
39.20 
39.20 
39.25 
39.25 
39.25 
39.30 
39.40 
39.45 
39.35 
39.30 
39.25 
39.25 
39.25 
39.35 
39.40 
39.  50 
39.60 
39.70 
39.80 

i 
89.  85 
39.90 

39.  95  ' 
40.00  ' 

40.  05  ; 
40.10 
40.10  I 
40.10 
40.10 
40.05 
39  95  : 
39.85 


27.30 
28.  2u 
29.00 
29.70 
30.30 
31.10 
32.00 
32.10 
32.30 
32.40 
32.40 
32.40 
31.90 
31.70 
31.40 
31.50 
31.70 
32.40 
33.20 
34.20 
35.10 
35.60 
36.10 
36.50 
36.80 
37.10 
37.40 
37.60 

37.70 
37.80 
37.90 
38.00 
38.10 
38.10 
38.20 
38.30 
38.40 
38.50 
38.60 
38.80 
38.80 
38.90 
38.90 
39.00 
39.00 
39.10 
39.40 
39. 40 
39.40 
39.30 
39.30 
39.30 
39.30 
39.30 
39.40 
3«.  50 
39.60 
39.70 
39.80 

39.90 
39.90 
39.90 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
39.00 
39.  80 
39.70 


FU 
0.05 
0.15 
0.60 
0.70 
0.50 
0.20 
0.3U 
0.30 
0.2U 
0.10 
0.10 
0.00 
0.20 
0.10 
0.00 
1.10 
0.10 
0.20 
0.30 
0.40 
0.30 
0.60 
0.80 
0.80 
0.80 
10.80 
0.90 
0.80 

0.80 

0.80 

0.80 

0. 

0.80 

0.90 

0.80 

,0.70 

;0.65 

0.60' 

0.  55 

0.40| 

0.40 

0.30l 

10.  35' 

0.25, 

0.25 

0.20 

o.oot 

0.05 
0.05| 
0.  00 
0.  Ooi 
0.05 
0.05 
0.05 
0.00 
0.00 
0.00 
0.00| 
0.00 

0.05 

o.-oo 

0.05 
0.00 
0.05 
0.10 
0.10 
0.10 
0.10 
0.15 
0.15 
0.15 


Direction  of 
current. 


In. 

Out 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

No  cnrrent 

In. 

In. 

No  current 

No  current 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

No  current 

No  current 

No  current 

No  current. 

No  current 

No  current 

No  current. 

No  current. 

No  current 

No  current 

No  current 

No  current 

No  current. 

No  current 

No  curreut 

No  current 

No  current 

No  cuiTi'nt. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 


a 

ee 


I    & 


.Apr. 


May 


June    1 


Very 

light 

current 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


39.75 
39.65 
.39.60 
39.45 
39.35 
39.30 
39.25 
39.20 
39.15 
39.10 
39.10 
39.15 
39.20 
39.25 
39.20 
39.15 
39.10 
39.05 

39.00 
39.00 
39.00 
39.00 
38.95 
3&90 
38.90 
39.10 
39.20 
39.25 
39.30 
39.30 
39.25 
39.20 
39.10 
39.05 
39.00 
39.00 
39.00 
39.05 
39.10 
39.20 
39.  25 
39.30 
39.35 
39.  35 
39.40 
39.45 
39.45 
39.50 
39.55 

39.60 
39.60 
39.60 
39.65 
39.60 
39. 45 
39. 25 
38.95 
38.55 
38.  25 
;{7.85 
37.  25 
36.  65 
.36.  05 
35. 45 
34.85 
34.25 
33.70 
33.00 
32.  rtO 
32  00 
31.80 


39.80 
39.70 
39.60 
39.50 
39.50 
39.40 
89.30 
39.20 
39.20 
30.30 
39.20 
30.20 
39.20 
39.10 
39.10 
39.00 
38.90 
3&90. 

38.80 
38.80 
38.70 
38.70 
38.60 
38.60 
38.60 
38.80 
38.90 
38.90 
38.90 
38.90 
38.90 
38.90 
38.90 
38.80 
38.70 
3a  80 
38.70 
3a  70 
3a  80 
3a  90 
39.00 
39.10 
39.20 
39.20 
30.30 
39.30 
39.40 
39.50 
39.50 

,  39.60 
39.  70 
.'{9. 70 
39.70 

I  39.70 
39.70 
39.70 
39.60 
39.50 
39.  20 
38.  90 

'  38.  60 

,  3a  10 
37.  70 
37.40 

;  36.70 
36.  20 
35. 60 
35. 10 
34.60 
34.00 

,  3;J.70 


S 

a 
I  £ 

Ft, 

0.05 

0.05 

0.00 

D.05 

0.15 

0.10 

0.  05, 

0.00 

0.  05, 

0.20> 

0.10 

0.05, 

0.00 

0.15' 

0.10 

0.15 

0.20 

0.15 

0.2o' 
0.20 
0.30 
0.30 
0.35 
0.30 

o.:h) 

0.30 
0.30| 
0.35 
0.40 
0.401 
0.351 
0.30J 
0.20' 
0. 25, 
0.20 
0.  30 
0.30 
0.  .35 
0.30 
0.301 
0.  25' 
0.20 
0.15 
0.151 
0. 10| 
0.15 
0.  05 

o.oo; 

0.05 


0.00' 
0.10 
0.10 
0.05, 
0.  lO' 

0.  25 
0.45' 
0.65 
0. 95 

1.  05 
1.05 
1.35' 
1.45 
1.65 

1.  95; 
1.85 
1.95 
1.90 
2.10 

2.  lOi 
2.00 
1.90 


Direction  of 
current 


No  current 

No  current. 

No  current 

No  current 

Out 

Out 

Out 

No  current 

No  current 

No  current 

No  current 

No  current 

No  cnrrent 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

No  current. 

No  current. 

No  current. 

No  current. 

No  current 

No  current 

No  current. 

Out. 

Out 

Out 

Out 

Out 

Ont. 

Out 

Out 

Out 

Out 

Out 

Out. 

Out. 

Out 

Out. 

Out. 

Out. 

Oni. 


at 

I 


Very 

liKht 

current 
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APPENDIX   P. 
Gauge  readings  at  Bed  Biver  Landing,  j-c, — Continued. 


1635 


-i     '  '^ 

•o 

•O 

1 

J 

J 

Dat6. 

^u> 

«(« 

i 

Direction  of 

<£ 

Date. 

%^ 

«t« 

s 

Direction  of 

<5 

r 

i 

current. 

1 

2^ 
1 

.a 

p 

current 

1 

Ft, 

Ft 

Jane  23 

31.60 

33.20 

Leo 

Out. 

Sept    1 

5.80 

L  20   4. 60  In.                   ! 

24 

31.60 

83.00 

L40 

Ont. 

2 

6.70 

LIO  4.60   In. 

25 

31.70 

32.70 

1.00 

Out. 

3 

6.60 

LOO  4.60  In. 

26 

31.85 

32.70 

0.85 

Out. 

4 

5.30 

0.80   4.50   In. 

27 

32.15  ;  32.70 

0.55 

Out. 

5 

5.10 

0.60   4.50   In. 

28 

32. 40     32.  80 

0.40 

Out. 

6 

4.90 

0.40   4.50,  In. 

29 

32.65 

32.90 

0.25 

Out. 

7 

4.70 

0. 20  4. 60!  In. 

30 

32.80 

32.90 

0.10 

Out. 

1 

8 
9 

4.50 
4.20 

0.00 
-0.20 

4.50  In.                  1 
4.40  In. 

July    1 

32.90 

32.90 

0.00 

Ko  current 

10 

4.00 

-0.40 

4. 40<  In.                  1 

2 

82.90 

32.90 

0.00 

No  onrrenu 

11 

3.80 

—0.60 

4.40 

In. 

3 

32.80 

23.80 

0.00 

No  current 

12 

3.70 

-0.80 

4.50 

In. 

i 

4 

32.50 

32.60 

0.10 

Out 

1 

13 

8.60 

—LOO 

4.60 

In. 

5 

82.10 

32.20 

0.10 

Out 

' 

14 

3.50 

-LOO 

4.50'  In.                   1 

t4 

6 

31.60 

31.80 

0.20 

Out 

|1            15 

3.50 

-LOO 

4. 601  In. 

^ 

7 

31.10 

31.40 

0.30 

Out 

'!            16 

3.70 

-LOO  l4.70!  In. 

0 

8 

30.50 

30.80  0.30 

Out 

17 

3.60 

-LIO   4.70 

In. 

^ 

9 

29.90 

30.30   0.40 

Out. 

18 

3.55 

-L20  4.75 

In. 

It 

10 

29.50 

29.70   0.20 

Out 

19 

3.50 

-LIO  4.80 

In. 

'    8> 

11 

28.90 

29.10   0.20 

Out 

20 

3.45 

—1.  00   4. 45 

In. 

*• 

12 

2&40 

28. 50   0. 10   Out. 

21 

3.40 

-0.90  ,4.30 

In. 

(5 

13 

27.90 

28.00   0.10   Out. 

« 

22 

8.40 

-0.80 

4.20 

In. 

1 

14 

27.45 

27.50   0.05   Out. 

l'^ 

23 

3.65 

-0.80 

4.35 

In. 

15 

26.95 

27.10  0.15  Out. 

24 

3.70 

—0.80 

4.60 

In. 

16 

26.55 

27.00 

0.45   Out. 

25 

8.95 

-0.80 

4.75 

In. 

a 

17 

25.85 

26.00 

0. 15.  Out. 

26 

4.45 

-0.50 

4.95 

In. 

18 

25.05 

26.10   0.05 

Out. 

<j 

27 

4.95 

—0.25 

5.20  In.                   1 

19 

24.25 

24.10   0.15 

In. 

28 

6.20 

0.00 

5. 20'  In.                   ! 

20 

23.45 

23.10   0.35 

In. 

29 

5.45 

0.25 

5.20,  In. 

21     22.55 

22.00   0.55 

In. 

30 

6.70 

0.50 

5.20,  In. 

22     21.55 

20. 90  jo.  65 

In. 

1 

23     20.55 

19.70  .0.85 

In. 

Oct     1 

5.85 

0.70  '5.15J  In. 

24 

19.55 

18. 50   1.  05   In. 

2 

6.00 

0. 75  5. 25  In. 

25 

18.55 

17.50  11.05   In. 

1             3 

6.30 

0. 80  i5. 50  In. 

26 

17.85 

16.80  1.05   In. 

J              4 

6.70 

0. 90  '5. 80  In. 

27 

17.60 

16.70 

0.90 

In. 

5 

7.10 

1. 00  ,6. 10;  In. 

.9 

28 

17.60 

16.60 

1.00 

In. 

6 

7.40 

L20  16.20  In. 

"S 

29 

17.60 

16.60 

1.00 

In. 

7 

7.60 

L40  ,6.20  In. 

§ 

30 

17.60 

16.50 

1.10 

In. 

8 

7.70 

L  60  l6  lo!  In. 

u 

81 

17.60 

16.50 

1.10 

In. 

1      iS 

8.10 
8.70 

2.20   5.90   In. 
2.60  6.10   In. 

Aug.    1 

17.50 

16.50 

LOO 

In. 

11 

9.60 

3.00  6.60   In. 

1 

2     17. 30 

16.40 

0.90 

In. 

12 

10.60 

3. 40  i7. 20   In. 

3     17.00 

16.40 

0.60 

In. 

13 

1L80 

4.60  17.20   In. 

OQ 

4  '  16.  8U 

16.30   0.5« 

In. 

14 

12.  80 

5.80  J.  00   In.                  i 

5  ;  16.  50 

16. 10   0. 40 

In.                  ' 

15 

13.80 

7.40  6.40   Id. 

6  1  1&  30 

15.50   0.80 

In. 

16 

14.40 

8.90  5.50  In. 

7  !  15.90 

15.10   0.8(1 

In. 

17 

14.00 

10.20  4.70;  In. 

1 

8  ;  15.40 

14.. 50   0.00 

In. 

18 

15.20 

1L30  3.90  In. 

9  '  14.  80 

13.80    1.00 

In. 

19 

15.60 

12.20   3.30  In. 

10 

14.10 

12.90    1.20 

In. 

;          20 

15.76 

12.80   2.95  In. 

a 

11 

13.50 

12.10    1.40 

In. 

.      1            21 

15.96 

13. 40  \2. 55  In. 

12 

13.00 

11.50    1.50 

In. 

d 

22 

16.16 

13. 80  '2.  351  In.                   i 

g 

5 

13 

12.50 

10,60    1.90 

In. 

i 

23 

16.35 

14.10 

2.25   In. 

14 

12.00 

9.80 

2.  20 

In. 

« 

24 

16.45 

14.60 

1.85   In. 

» 

15 

11.65 

9.20 

2.45'  In.                   ! 

t 

25 

16.55 

14.90 

L65  In. 

bO 

16 

11.35 

8.50 

2.85    In. 

'      t 

26 

16.  55 

15.00 

L,55 

In. 

17 

11. 15 

7.90 

3.25   In.                   ; 

43 

27 

16.55 

1.5. 10 

L45 

In. 

ii 

18 

10.85 

7.30 

3.  .55,  In. 

28 

17. 95 

16.20 

L75 

In. 

ifi 

10 

10.35 

6.70 

3.65   In. 

29 

18.45 

18.00 

0.45 

In. 

20 

9.80 

6.10 

3.70   In. 

9 

30 

18.95 

18.70 

0.25 

In.                  t 

21 

9. 15 

5.  40 

3.75  In. 

o 

31 

19.25 

18.90 

0.35   In.                   1 

J 

22 

8.55 

4.70 

3.85   In. 

! 

23 

8.05 

4.10 

3.  951  In. 

i                        ! 

24       7.65 

3.00 

4.05  In. 

'                        j 

25       7. 25 

3.10 

4.15   In. 

1         1                           '          • 

26  '    7.  00 

2.70 

4.30   In. 

'1 

27  1     6.70 

2.30 

4.40   In. 

1 

28  ,    6.  55 

1.90   4.65    In. 

29  1     6. 30 

1.  60  ,4.  70   In. 

1 

30  1     1. 10 

1. 40  4  70   In. 

31       5.90 

1.30  4.60   In. 

1 

, 

Digitized  by 


Google 


1536       REPORT    OF   THE    CHIEF    OF   ENGINEERS,   U.  S.  ARMY. 


^ 

o 


I 


•a 
a 

a . 

Si 

"I. 
•5§ 

2  o 
►  •g 

I- 

"5© 


«1      *> 


9? 


•1881  *99ddoo 


^§§iii§i§iigi 


•0881  "flWH 


2 

CO 


.d 


a 


I 


I 


r     -5 


oSodS  7S«D  coS  Ssfsc^ia 


•1881  '«>9ddoo 


-a 
i 


•0881  "TO^a  I 


«0COr-l  ■« 


•1881  *09ddoo 


t3§sgilBgl§3§ 


I:- 


*088I  'SO^TT   I  vrHOoa6oowSt»t»aoSo6r« 


c 

a   . 


IIU 


S  : 


•jiioos  , 


liiig-issiis 


^5 

o 

ill 


o"  tH  ef  eo  ©f  ift  ce"  icT  •  « 


iiiiiiii! 


liiiiiiii 

ccof  ef  of  w  csfesf  «  V 


f-Tci"  W  N  «  rH  cC 


otoooocoaociooM 


■088l*-^OO*«9»H 


{gTo  1-1  r-i  »-J  r^  »-j  1-^  ,H  ,-1  »-»  .-I  «  090494 


I 


< 


•mj 


^i 


§     i 


r 


'jnoos 


111 
ll 

In 


•088T 


•So 


§999  ^    ! 


®  ^  CO  *"'     I    ^ 


sss^g???sss 

O  «D -V  t<  «D  C9  01  lO '4' 


55;igsi§i§ 


►r  u'  ts  tS 

fr  «  e  9 
>  >  ►  > 

oooo 


i^  r^  t^  u  h  iS  tS  ti  *^ 

coSocSoSo 


Digitized  by 


Google 


APPENDIX   P, 


1537 


i 


f 


I 
I 


•T88T  •O9ddoo 


I 


i§ii§gi§§§i§§§ 


•0881 '»«U 


^ii§^§iiiii§§i§ 


•T88T  *99<Idoo 


•0881  ""WH 


iiiiiggiSii 


^iiii§gg§§§i 


11 


■188T  '99ddoo 


•088l*«W3I 


n 


-ma 


•jnoofl 


rJ-     rfetfiH    :ef     .H--4- 


00  o 


ill 


•0881 
•j9qo90o*TO93 


inic 


•jnoog 


•ael 

ill 


••?oo  'o9ddoo 


•0881 


jSSh  ^  ^  r-i  fH  iH  M  iH  iH  eO  CQ 


1  |§s3gl§§§SS§ 


a 

I- 

ll 


97  E 


Digitized  by 


Google 


1538      BEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


Table  3. — Skowing  difference  in  elevation  to  he  added  to  gauge^reading  at  each  eection  on  dag 

and  hour  of  sounding. 

l|ll 

^    1 

l|l? 

g 

Date. 

Section. 

s 

Date. 

Section. 

i 

ilii 

+ 

fill 

+ 

1881. 

OidBivm', 

FmL 

JPssC.  1 

1881. 

OidBtfoer. 

F«§L 

JWt 

October  21 

G 

e,8oo 

as  , 

October  24.... 

0 

21.000 

1.1 

21 

H 

8.400 

ao  , 

24.... 

P 

22,800 

Ll 

21 

I 

10,000 ;        0.7 

24.... 

B 

24,000 

L2 

21 

Z 

10,800  1           0.8 

24.... 

S 

26,000 

L8 

21 

X 

11,900  ,           0.8 

24  ... 

T 

27,600 

L4 

21 

J 

12,800 

0.0 

2i.... 

V 

31,200 

L4 

21 

K 

16,000 

Ll 

24.... 

T 

84.000 

L6 

22..... 

L 

17,000 

Ll 

24.... 

U 

84,400 

1.7 

22 

M 

18,400 

1.2 

25.... 

W 

36.200 

L6 

22 
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The  slope  was  not  nnlform  thronghoat  this  entire  reach,  but  the  difference  was  so  alight  as  to  make 
this  table  practically  correct. 


Table  A.^Tdble  of  velocity  and  dieckarge,  October  2&,  1881. 


Date. 


Discharge  section. 


Bed  Biver  above  Sugar  House  chute 

Mississippi  Biver,  through  Old  Biver,  at  Section  V. 
AtohafiJaya  at  Section  5 


11 


.a 

0 


10,567 
18.024 
29,481, 


h 

in 


0.80 
L82 
2.02 


P5. 

REMOVING  RAFT  IN  RED  RIVER,  AND  CLOSING  TONE'S  BAYOU. 

BAFT. 

Operations  were  continued  on  Bed  Biver  above  Slireveport  with  the 
steamer  Florence,  for  the  purpose  of  keeping  the  channel  clear  of 
obstructions. 

In  September,  when  the  river  was  at  a  very  low  stage,  a  force  was 
put  to  work  between  Shreveport  and  Shady  Grove,  and  that  entire 
stretch  of  river  was  so  thoroughly  cleared  out  that  boats  can  now  run 
on  a  stage  of  water  4  feet  below  what  they  formerly  could. 
;;:  During  the  high- water  season  the  Florence  was  kept  patrolling  the 
river  from  Shreveport  to  the  head  of  the  rafL  sometimes  going  as  high 
as  Fulton,  Ark.  Thirty-five  jams  or  driftrpiles  were  removed,  and  a 
clear  channel  maintained. 

Considerable  difficulty  is  experienced  in  keeping  the  river  clear,  from 
the  fact  that  the  lumber  and  saw-mill  i>eople  allow  their  lumber  rafts 
to  block  up  the  channel  and  so  cause  a  vast  accumulation  of  drift^hat 
eventually  proves  a  serious  obstruction  and  difficult  to  remove.  •  Their 
attention  has  been  called  to  the  fact,  but  thus  far  without  avail.  In 
previous  reports  I  have  brought  the  matter  forward,  but  no  action  has 
ever  been  taken. 
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OLosma  tone's  bayou. 

A  contract  was  entered  into  with  A.  L.  Gervin  and  John  A.  Bietey 
for  bnilding  an  earthen  dam  across  Tone's  Bayon^  and  connecting  with 
the  levees  on  Bed  Biver.  According  to  the  terms  of  the  contract  the 
work  was  to  be  completed  during  the  low- water  season  of  1881. 

On  Jnly  9, 1881,  Messrs.  Garvin  and  Bietey  were  notified  that  their  bid 
had  been  acceptea,  and  they  were  requested  to  appear  with  their  sore- 
ties  for  the  purpose  of  entering  into  the  contract. 

In  consequence  of  the  absence  of  one  of  their  bondsmen,  the  proper 
execution  of  the  papers  was  delayed,  and  it  was  not  until  August  31 
that  I  could  notify  them  of  the  approval  of  the  contract  by  the  Chief 
of  Engineers. 

Active  operations  were  commenced  about  the  3d  or  4th  of  September, 
still  leaving  ample  time  to  complete  the  work  within  the  designated 
time,  had  it  been  pushed,  but  it  went  on  so  slowly  that  my  assistant  on 
the  work  informed  the  contractors  that  unless  the  work  progressed  more 
rapidly  he  would  have  to  report  that  they  had  not  complied  with  the 
terms  of  their  contract.  The  specifications  were  explicit  as  to  the 
amount  of  earth  that  would  be  required  in  the  embankment  during  the 
first  14  days,  namely,  25,000  cubic  yards.  The  work,  however,  went 
along  so  slowly  that  after  about  a  month's  work  but  12,000  cubic  yards 
had  been  taken  from  the  pits,  less  than  half  the  amount  that  should 
have  been  moved  during  the  first  two  weeks. 

This  was  about  the  period  of  the  very  lowest  water,  and  therefore 
the  greatest  amount  of  work  should  have  been  done.  The  contractors 
knew  that  the  season  of  low-water  could  not  reasonably  be  expected 
to  continue  longer  than  two  months,  and  that  they  had  lost  about 
three  weeks  of  that  season  before  they  commenced  work. 

As  it  was,  but  little  energy  appeared  in  the  conduct  of  the  work 
until  the  water  began  to  rise.  Even  then  if  the  work  had  been  pushed, 
as  it  could  well  have  been,  the  whole  would  have  been  completed  in 
season^  and  before  the  rising  water  so  seriously  interfered  with  their 
operations.  About  the  first  week  in  October  the  water  commenced  to 
rise,  and  continued  until  the  26th  of  November,  when  it  began  to 
recede,  and  fell  a  little  less  than  1  foot  in  alL  All  this  time  the  con- 
tractors had  all  they  could  do  with  the  foice  employed  to  keep  the  main 
dam  above  the  water  line,  with  sufficient  width  of  base  to  offer  a  suf- 
ficient resistance  to  the  pressure  of  the  water  on  the  river  side  of  the 
work.  At  one  time  the  difference  of  water  levels  on  the  two  sides  of 
the  dam  was  16.2  feet. 

On  the  28th  of  I^ovember,  after  the  river  had  fallen,  it  was  14.3. 

The  work  was  measured  by  Mr.  Melvin,  assistant  engineer,  and  Mr. 
Orane,  a  civil  engineer  of  Shreveport,  on  the  28th  of  November,  and  it 
was  found  that  tiie  dam  at  Lower  Old  Biver  still  needed  some  6,000  yards 
to  complete  it,  and  on  the  main  dam  there  was  still  required  about 
12,000  yards. 

On  the  morning  of  the  1st  of  December,  I  was  informed  by  telegraph 
that  the  Confederate  Dam  had  been  destroyed,  and  that  the  contract- 
or's work  in  Lower  Old  Biver  was  swept  out  I  immediately  took  steps 
to  ascertain  the  full  circumstances  connected  with  the  matter,  and  am 
of  the  opinion  that  the  dam  had  been  maliciously  destroyed.  It  had 
been  reported  to  me  that  the  dam  was  leaking,  but  after  I  had  exam- 
ined it  I  could  find  no  cause  for  such  a  belief.  This  examination  was 
made  by  me  about  a  week  or  ten  days  before  the  structure  gave  way. 
Without  being  tampered  with,  this  old  dam  would  have  stood  all  the 
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pressure  that  any  stage  of  water  on  Bed  Biver  could  bring  against  it. 
It  had  stood  the  test  of  nineteen  years  of  high-water.  Three  of  those 
years  the  water  had  run  over  the  top  to  a  depth  of  nearly  1  fcfOt  above 
the  crown.  The  deposit  on  both  sides  had  been  large,  and  had  greatly 
increased  the  strength  of  the  original  work.  The  deposit  on  the  bayou 
side  had  reached  to  within  a  few  feet  of  the  top  of  the  embankment 
itself  and  extended  to  the  water  channel  of  the  bayou.  On  the  rear  or 
lower  side  of  the  embankment  the  deposit  had  been  made  out  fully  300 
feet  from  the  original  constructed  bank.  Through  the  center  of  this 
embankment  cribs  of  timber  had  been  built  and  the  earth-work  had 
been  compactly  built  in  and  around  them.  The  dam,  as  it  stood  when 
the  work  of  this  year  was  commenced,  wa«  capable  of  sustaining  much 
more  pressure  than  the  water  at  the  time  could  exert  against  it. 

The  contractors  advanced  the  idea  that  when  the  disaster  to  the 
Confederate  Dam  occurred  they  were  within  a  few  hours  of  having  the 
work  completed. 

The  work  was  measured,  as  previously  stated,  and  it  was  found  that 
the  small  dam  needed  nearly  6,000  yards,  and  the  main  dam  about  twice 
that  quantity.  Between  the  time  that  Mr.  Melvin  measured  it  until  the 
time  the  Confederate  Dam  gave  way  there  could  not  have  been  more 
than  fourteen  hours'  work  performed,  ndmely,  four  on  the  29th  and  ten 
on  Wednesday,  the  30th.  It  is  reported  by  the  assist«,nt  that  there 
were  at  work  on  the  different  sections  twelve  wheel-scrapers  and  teams^ 
and  from  fifteen  to  eighteen  drag-scrapers  and  teams,  and  a  few  laborers 
with  shovels.  This  force,  had  it  been  kept  at  work,  could  not  possibly 
have  finished  the  work  in  ten  or  twelve  days  of  good  working  time,  but 
on  the  morning  of  the  30th  everything  at  work  the  day  before  was  dis- 
charged  except  the  wheel-scrapers  and  the  men  and  teams  working 
them.  These  could  not  have  put  into  the  dumps  more  than  35  cubic 
yards  each  in  one  day,  making  the  aggregate  day's  work  for  all  420 
yards.  How  the  work  coiild  have  been  finished  in  the  time  claimed  by 
the  contractors  is  not  clearly  seen  from  these  figures. 

The  destruction  of  the  Confederate  Dam  caused  then  the  destruction 
of  the  small  dam  across  Lower  Old  Biver,  then  in  an  unfinished  con- 
dition. It  is  doubted  even  if  this  latter  work  had  'been  fully  completed 
that  it  could  have  withstood  the  sudden  withdrawal  of  water  from  be- 
hind it,  having  been  built  in  20  feet  of  water  and  of  fresh  earth.  It 
would  have  required  probably  upwards  of  a  month  to  assume  a  consist- 
ency sufficiently  firm  to  resist  the  pressure  forced  against  it.  It  is^ 
however,  certain  that  if  the  contractor  had  pushed  his  work  during  the 
first  thirty  days  of  operations  the  work  would  have  been  done  before 
the  15th  of  November,  and  the  water  in  Old  Biver  would  not  have 
seriously  interfered  with  the  operations.  But  very  little  work  was  done 
afterwaSrds  on  the  remaining  part  of  the  lower  main  dam. 

On  the  4th  of  February  following  (1882),  according  to  the  affidavits 
of  Felix  Ouray,  agent  for  the  contractors,  and  several  of  his  men,  a 
body  of  masked  men  approached  the  main  dam,  took  charge  of  the 
guards,  and  cut  a  ditch  across  the  dam,  the  effect  of  which  was  to 
cause  its  entire  destruction.  The  contractors  applied  to  me  for  the 
payment  of  the  entire  amount  of  the  contract  price  for  the  work,  but 
as  the  same  had  never  been  completed  nor  accepted  by  me,  I  declined 
to  pay  any  portion  of  the  amount. 

The  drawings  herewith  will  show  the  position  of  the  different  dams> 
alluded  to  in  the  report. 

There  has  always  been  considerable  opposition  by  the  planters  and 
others  in  the  vicinity  of  this  work  to  the  closing  of  the  bayou.    Those 
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planters  along  the  front  or  on  Red  River  proper  seem  to  think  that  the 
damming  of  the  bayou  would  cause  the  overflow  of  their  lands,  while 
those  living  on  the  back  channel,  or  Bayou  Pierre,  desire  to  have  this 
latter  cleaned  out  and  otherwise  imx)roved  and  made  the  main  steamboat 
channel  from  the  head  of  Tone's  Bayou  to  Grand  Ecore.  So  far  has  this 
opposition  made  itself  felt  that  I  have  taken  the  liberty  of  inserting 
here  these  two  items  taken  from  the  Shreveport  Times,  the  leading 
newspaper  of  that  section  of  the  country.  The  first  is  the  editorial 
comments  on  a  letter  of  Hon.  N.  C.  Blanchard  on  the  question  of  closing 
the  bayou,  and  the  other  is  a  part  of  a  communication  from  an  old 
planter,  Mr.  Frierson,  on  the  same  subject: 

The  question  is  one  that  can  only  be  definitely  settled  by  thoroughly  competent  en- 
gineers, and  hence  we  shall  not  venture  an  opinion  upon  it.  This  much  we  can  safely 
say,  however:  If  the  government  shonld  build  a  dam  across  Old  River  at  the  head  of 
Tone's  Bayou  that  Would  ]irove  permanent  against  the  forces  of  nature,  so  to  speak,  it 
would  be  under  the  necessity  of  keeping  an  armed  force  constantly  on  the  gronnd,  or 
it  would  be  cut  by  parties  whose  lands  would  thereby  be  subject  to  overflow. 

Should  Tone's  Bayou  be  successfully  closed,  it  would  require  a  regiment  to  guard  the 
work  during  high-water.  The  planters  on  east  bank  of  Red  River  would  cut  it,  in 
spit-e  of— yes — well,  say  six  regiments.  Who  would  or  could  blame  them  f  'Tis  folly 
to  talk  of  indemnification.  To  let  the  matter  stand  as  ir.  is  now,  viz,  severely  alone,  is 
absolute  destruction,  not  only  to  low- water  but  to  high-water  navifiration.  Red  River 
will  be  inevitably  drained,  and  that  in  the  near  future.  This  fact  has  been  patent  to 
the  apprehension  of  the  most  casual  observer  for  years. 

The  question  naturally  arises,  What  shall  be  done  for  the  best  inter- 
ests of  navigation  f  Close  Tone's  Bayou  and  stop  the  loss  of  water  from 
the  main  channel,  or  allow  the  bayou  to  remain  open  and  clear  out  and 
remove  all  obstructions  from  Bayou  Pierre  and  Lakes  Bayou  Pierre  and 
Cannosanier  and  Bayou  Winsey,  and  make  that  route  the  navigable 
channel.  This  latter  is,  I  believe,  in  contemplation.  The  new  river  and 
harbor  bill  contains  all  the  appropriations  for  Bed  River  under  one  gen- 
eral title,  'Hhe  improvement  of  Red  River,''  and  it  would  be  advisable  to 
consider  the  matter  before  any  steps  be  taken  to  cai'ry  out  the  scheme. 

I  have  had  an  examination  of  the  above  route  made,  and  have  re- 
ported in  favor  of  keeping  the  main  channel  of  Red  River  as  it  now  is 
and  close  Tone's  Bayou.  Major  Howell  had  also  reported  upon  the 
same  subject. 

Taking  the  map  herewith,  it  will  be  seen  that  Red  River  leaves  the 
high  land  where  Bayou  Pierre  leaves  the  river  (the  latter  leaving  the 
valley  and  reaching  the  high  land  again  on  the  opposite  line  of  the  val- 
ley, near  the  mouth  of  Loggy  Bayou),  and  continues  to  hug  the  east  line 
of  the  valley  to  the  mouth  of  Bayou  Pierre,  and  thence  to  the  head  of 
Old  River,  better  known  now  as  Cane  River.  The  valley  has  a  varying 
width  of  about  6  miles.  Bayou  Pierre  skirts  the  hills  on  the  east  and 
receives  the  water  shed  from  the  hills  beyond,  which  divide  the  Red 
from  the  Sabine.  It  also  receives  the  water  of  Red  River  at  its  head, 
but  not  until  the  stage  of  the  latter  is  about  11  feet  above  low-water. 
Its  sectional  area  at  high-water  is  about  6,000  feet.  Sand  Beach  Bayou 
leaves  Red  River  4  miles  below  Bayou  Pierre  and  enters  the  latter  after 
traversing  the  valley  westward  and  southward  a  few  miles.  The  high- 
water  section  of  Sand  Beach  is  nearly  2,000  square  feet.  Tone's  Bayou 
has,  we  might  say,  a  high- water  area  of  8,400  feet. 

The  cross-section  of  Red  River  at  a  point  400  yards  above  Scor- 
pini's  Cut-off  is  at  high- water  13,000  feet.  A  few  years  ago  the  bayous 
on  the  east  bank,  having  an  aggregate  area  of  about  3,500  feet,  were 
closed;  but  I  believe  they  were  all  cut  during  the  recent  high-water, 
about  the  time  of  the  destruction  of  the  main  dam  in  Tone's  Bayou.  A 
section  of  Red  River  made  near  the  Packerv,  about  2  miles  below 
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Shreveport,  gave  a  result  of  24,200  feet  in  1870,  and  in  1874  the  sectiou 
at  the  same  place  had  increased  to  about  29,000  square  feet. 

From  the  above  we  see  that  before  reaching  Scorpini's  Cut-off  we 
have  lost  a  sectional  area  of  discharge  of  about  16,000  square  feet.  The 
volume  of  water  having  found  its  way  to  Bayou  Pierre  and  Sand  Beach 
Bayou  on  the  right,  and  the  other  bayous  on  the  left,  Tone's  Bayou  still 
further  depletes  the  river,  so  that  below  Scorpini's  Cut-off,  the  river^ 
which  formerly  was  suflBciently  large  to  carry  off  the  water,  is  nar- 
rowed in  width  and  depth,  and  is  known  by  the  name  of  the  "  Narrow 
Eiver." 

It  was  at  first  intended  to  build  a  low-water  dam  in  the  bayou,  aud^ 
as  the  narrow  river  enlarged  from  the  increased  volume  of  wat«r  thrown 
into  it,  to  gradually  raise  the  dam  to  the  high-water  mark.  It  was 
found  from  the  nature  of  the  soil  that  more  than  unusual  difficulty  and 
expense  attended  this  work,  and  so  it  was  resolved  to  effect  the  entire 
closure  at  once.  With  the  bayou  closed  it  might  reasonably  be  ex- 
pected (with  other  aid  in  the  way  of  cutting  down  the  timber  along  the 
banks)  that  the  main  river  would  enlarge  sufficiently  in  the  course  of  a 
couple  of  seasons  to  carry  off  the  increased  supply. 

Great  fear  of  disastrous  overflow  from  the  stoppage  of  water  through 
Tone's  Bayou  is  felt  by  the  planters  on  the  river  below  the  cut-oft\  I 
do  not  think  that  this  latter  will  cause  a^  much  trouble  as  anticipated. 

Bayous  Pierre  and  Sand  Beach,  still  open,  would  afford  an  outlet  for 
a  large  volume  of  water,  and,  with  small  levees  along  both  banks,  the 
river  would  soon  accommodate  itself  to  the  increased  supply.  The  gen- 
eral level  of  Bayou  Pierre  is  about  5  feet  lower  than  the  bank  of  Red 
River  all  the  way  down  to  Bayou  Winsey,  through  which  the  water 
ent^s  the  river  again.  The  distance  via  the  bayou  between  the  head 
and  foot  is  about  50  miles  less  than  by  way  of  Red  River  proper  be- 
tween the  same  points.  The  sloping  nature  of  the  lands  illustrates  the 
ease  (botii  in  the  recent  flood  and  in  all  previous  high-water)  with 
which  the  planters  could  have  protected  themselves  on  the  river  front 
had  Tone's  Bayou  been  closed.  Small  inexi)ensive  levees  would  have 
accomplished  the  object,  whereas  the  lands  were  flooded  from  the  rear 
by  the  water  through  Bayou  Pierre  and  Tone's  Bayou,  and  the  level  of 
the  rear  lands  made  any  attempt  to  protect  themselves  from  that  direc- 
tion fruitless. 

Considering  the  two  routes  via  Red  River  proper,  or  via  Tone's  Bay  on 
and  Pierre  and  Winsey,  all  the  advantages  are  decidedly  on  the  side 
of  the  former,  including  the  closing  of  Tone's  Bayou.  This  matter  has 
been  reported  upon  by  Major  Howell  and  by  myself,  and  the  same  con- 
clusion reached.  The  reports  thereon  will  be  found  in  the  Report  of 
the  Chief  of  Engineers  for  1873,  page  628,  and  in  that  for  1879,  para- 
graph 1,  page  979.  In  addition  to  the  advantages  therein  set  off,  of 
closing  Tone's  Bayou,  I  consider  that  it  ranks  all  other  works  of  im- 
provement from  the  raft  to  Alexandria,  for,  with  the  work  completed^ 
all  the  water  properly  belonging  to  the  river  must,  at  low-water,  flow 
in  one  channel  from  Cross  Bayou  at  Shreveport  to  the  head  of  the  Atch- 
afalaya.  All  outlets  between  these  points  have  their  beds  10  feet  or 
more  above  low  water  line,  and  accordingly  we  would  have  good  low- 
water  na\igation  to  Shreveport  for  any  boats  that  could  pass  the  falls 
of  Alexandria. 

The  commercial  value  of  the  stream  is  all  the  government  takes  cog- 
nizance of,  though  in  other  respects  the  closing  of  the  bayou  would  add 
to  the  amount  of  products,  by  opening  up  and  reclaiming  vast  tracts 
of  the  most  fertile  lands  in  that  section  of  country. 
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Deeming,  then,  that  the  closing  of  the  bayou  will  be  for  the  best  in- 
terests of.  the  government,  and  for  which  the  appropriations  are  made, 
it  is  still  a  question  whether  it  be  advisable  to  expend  any  money  for 
the  object  in  view  in  face  of  the  determined  opposition  of  the  people 
in  the  vicinity  to  having  the  work  of  the  government  carried  out,  with 
the  likelihood  that  such  work  if  finished  Wv,ald  be  destroyed. 

The  former  appropriations  are  as  follows : 

By  act  approved  Jane  10,  1872,  for  removing  raft       $150,000 

By  act  approved  March 3,  1873,  for  removing  rail       80,000 

By  act  approved  June  23, 1874,  for  removing  raft ,. ..  50,000 

By  act  approved  March  3,  1875,  for  removing  raft 20, 000 

By  act  approved  Angnst  14, 1876,  for  removing  raft  and  olosi ng  Tone's  Bayon .  35, 000 

Allotment  Augnst  27,  1877,  for  closing  Tone's  Bayon 4, 500 

By  act  approved  Febrnary  7,  1878,  for  removing  raft 6,000 

By  act  approved  Jane  18, 1878,  for  removing  raft  and  closi  n^  Tone's  Bayoa 24, 000 

By  act  approved  March  3,  1879,  for  removing  raft  and  closing  Tone's  Bayou.  15, 000 

By  act  approved  June  14, 1880,  for  removing  raft  and  closing  Tone's  Bayon.  25, 000 

By  act  approved  March  3, 1881,  for  removing  raft  and  closing  Tone's  Bayoa.  10, 000 

The  appropriation  of  August  2,  1882,  is  for  the  improvement  of  Red 
River,  including  the  above  works. 

The  above  work  was  transferred  to  Capt.  A.  M.  Miller,  Corps  of  En- 
gineer, U.  S.  A.,  on  the  30th  of  June,  1882. 

Money  statement, 

Jnly  1,  1881,  amount  available |31,182  64 

July  1. 1882,  amount  expended  daring  the  fiscal  year,  exclnsive  of  ontstand- 

ing  liabilities  July  1,  1881 6,761  S« 

July  1,1882,  amount  available 24,420  71 


COMMERCIAL  STATISTICS. 

Shreveport  is  the  principal  distributing  point  for  Red  River. 

Number  of  steamboats  running  to  Shreveport 20 

Bales  of  cotton  received  from  Upper  Red  River 14, 500 

Amount  of  cotton  seed  Csacks) 49,000 

Tons  of  freight  shipped  above 4, 000 

Tons  of  freight  shipped  below 6,550 

Cotton  from  below  shipped  to  Shreveport 11, 500 

Cotton  shipped  from  Shreveport  to  New  Orleans  . .  1 55, 243 

Sacks  of  cotton  seed  shipped  fh>m  Shreveport  to  New  Orleans 2, 550 

Sacks  of  cotton-seed  cake  shipped  from  Shreveport  to  New  Orleans 20, 630 

Barrels  of  cotton-seed  oil  shipped  from  Shreveport  to  New  Orleans 5, 613 

Sacks  of  cotton-seed  meal  shipped  from  Shreveport  to  New  Orleans 8, 023 

In  addition  to  large  quantities  of  miscellaneous  freight,  hides  and  tallow,  cattle,  &c. 

The  above  works  are  situated  in  the  third  collection  district  of  Louisiana.    The 
X)ort  of  entry  is  New  Orleans. 


P6. 

REMOVING  OBSTRUCTIONS  FROM  RED  RIVER.  LOUISIANA. 

It  was  expected  that  the  new  boat,  inteuded  especially  for  the  work 
ill  this  river,  and  which  under  the  contract  should  have  been  completed 
on  the  2d  of  July,  1881,  would  be  ready,  at  least  for  a  short  season's 
work;  but  in  August,  finding  that  there  would  not  be  sufficient  time 
after  the  boat  left  the  contractor's  hands  to  procure  the  necessary  out- 
fit and  do  any  work,  I  concluded  to  withdraw  the  Wagner  from  the 
Ouachita  and  send  her  into  Bed  Eiver;  this  was  done,  and  the  boat 
worke4^in  that  stream  from  August  15  to  October  12. 
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The  work  was  carried  on  in  the  lower  rea<$hes  of  the  river  below 
Alexandria,  especially  in  the  vicinity  of  the  Eapions  and  the  old  Con- 
federate raft;  834  snags,  380  shore  snags,  and  one  wreck  wercf  removed. 

The  report  of  Oapt.  B.  F.  White  herewith  will  give  the  details  of  the 
operations. 

The  new  snag-boat  C.  W.  Howell  was  received  in  November  last,  and 
as  it  was  then  too  late  to  pnt  her  in  commission  it  was  deemed  unneces- 
sary to  purchase  a  complete  outfit.  I  accordingly  had  her  towed  to 
Memphis  and  laid  up  for  the  remainder  of  the  season. 

During  the  coming  year  it  is  proposed  to  complete  the  outfit  of  the 
new  boat,  and  send  her  to  Eed  Biver  for  the  purpose  of  removing  the 
obstructions  as  heretofore;  her  necessary  running  expenses  for  eight 
months,  repairs,  &c.,  being  $24,000. 

As  the  work  must  necessarily  be  continuous,  new  obstructions  com- 
ing into  the  stream  each  year,  it  is  not  necessary  to  submit  detailed 
estimates. 

As  the  appropriation  this  year  is  under  the  title  of  the  "  Improvement 
of  Bed  Biver"  and  to  the  amount  of  $75,000,  the  necessary  allotment 
for  the  removal  of  obstructions  can  be  taken  tiierefrom. 

On  the  30th  of  June  the  above  amount  was  transferred  to  Gapt.  A. 
M.  Miller,  Corps  of  Engineers,  IJ.  S.  A. 

The  former  appropriations  are  as  follows : 

By  act  approved  June  18, 1878 $25,000 

By  act  approved  March  3,  1879 22,500 

By  act  approved  June  14,  1880,  including  cost  of  snag-boat 60, 000 

By  act  approved  March  3,  1881 10,000 

The  above  works  are  situated  in  the  third  collection  district  of  Louisiana.  The 
port  of  entry  is  New  Orleans. 

On  June  30  the  above  work  w^bs  transferred  to  Gapt.  A.  M.  Miller, 
Corps  of  Engineers,  U.  S.  A. 

Money  statement. 

July  1,  1881,  amount  avaUable $42,723  19 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 41,276  43 

July  1,  1882,  amount  available 1, 446  76 


COMMERCIAL  STATISTICS. 

Value. 

Cotton,  135,557  bales $6,777,850 

Cottonseed,  121,210  sacks 85,000 

Miscellaneous,  cattle,  &c 219,215 

Return  freights,  plantation  supplies,  &c 1,742,150 

Total 8,824,215 


report  of  captain  e.  f.  white. 

United  States  Snag-boat  O.  G.  Wagner, 

November  1,  1881. 
Major  :  I  have  the  honor  to  submit  herewith  my  report  on  the  operations  of  the 
snag-boat  O.  G.  Wagner,  in  the  Red  River,  from  Ancust  15  to  October  12,  1881. 

Before  enteriug  upon  the  duties  of  removing  obstructions  to  navigation  in  Red 
River,  I  received  a  niimbQr  of  communications  from  steamboat  men  engaged  in  that 
river,  informing  mo  that  the  channel  through  the  Rapions  was  almost  impassable,  and 
needed  especial  attentiou. 
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1111^41  iutely  pix>ceedecl  to  the  foot  of  the  Rapions  aiid  commenced  operations.  I 
tliat  the  channel  had  shifted  from  the  east  to  the  west  bank,  wnich  brought 
lie  river  a  £^at  many  stamps  and  shore  snags  that  had  been  entirely  out  of  the 
before.  After  the  removal  of  the  snags  through  the  Rapions  there  was  good  low- 
*  navifration. 

programme  for  working  the  river  was  to  remove  any  and  all  obstructions  to 
rater  oavigation  on  my  way  up  the  river,  but  owing  to  the  short  season  we  had 
blie  number  of  obstructions  the  work  was  confined  from  the  foot  of  the  Rapions 
are's  Landing. 

>rk  throughout  was  very  heavy,  especially  through  the  Rapions,  where  certain 
And  snags  could  only  be  removed  with  the  aid  of  heavy  purchase  blocks,  rigged 
Q  abore.  Among  other  obstructions  removed  was  an  old  flat-boat  lying  directly 
le  loDT- water  channel  just  below  ''Double  Eddy."  The  number  oi  snags^  loes, 
stumps  destroyed  and  removed  from  the  channel  during  the  present  season  in  this 
r  'was  as  follows:  834  snaffs,  380  shore  snags,  one  wreck  of  flat-boat. 
an  pleased  to  state  that  tne  parties  engaged  in  the  navigation  of  Red  River  have 
^eoocd  tbeir  entire  satisfaction  with  the  successful  operations  of  the  snag-boat  O.  G. 
paer  during  the  past  season. 

Very  respectfully,  your  obedient  servant, 

E.  F.  White, 
Commanding  Snag-boat  O.  G,  Wagner. 
[aj.  W.  H.  H.  Bknyaurd, 
Carps  of  Engineers,  U.  S.  A, 


P7. 

PROVEMENT  OF  UPPER  RED  RIVER  FROM  FULTON,  ARKANSAS,  TO 
THE  HEAD  OF  THE  RAFT. 

The  work  accomplished  daring  the  two  previous  seasons  on  this  sec- 
»n  of  the  river  placed  it  in  a  good  navigable  condition  when  there 
IB  suflBcient  water  for  the  boats  to  run,  so  that  no  appropriation  was 
ked,  nor  was  any  work  done  during  the  past  season,  except  as  the 
earner  Florence  went  through.  As  stated  in  my  last  report,  the  work 
not  i)ermanent,  as  each  flood  brings  down  new  obstructions,  and  it 
as  ezx>ected  that  appropriations  would  have  to  be  made  from  time  to 
me  to  keep  the  river  clear. 

The  flood  of  laat  year  in  the  Bed  River  was  the  greatest  that  we  have 
ay  reliable  record  of,  and  the  reports  show  that  the  banks  are  caving 
ery  rapidly  in  the  upper  reaches,  and  the  trees  that  have  fallen  in  will 
ave  to  be  removed  during  the  coming  seaaon. 

With  the  balance  of  the  old  appropriation  left,  and  with  an  allotment 
rom  the  new  appropriation,  which  includes  the  river  from  Fulton  to 
he  mouth,  the  needful  work  can  be  done. 

The  former  appropriations  are  as  follows : 

ly  act  approved  March  3, 1879 |10,00# 

Jy  act  approved  Jnne  14,  1880 10,000 

This  work  was  transferred  to  Capt.  A.  M.  Miller  on  the  30th  of  June. 

Money  statement. 

[uly  1,  leei,  amount  available $4,759  34 

Inly  1, 18^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 1,885  15 

July  1, 18^2,  amount  availAble 2,874  19 
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estimates  for  closina  certain  outlets  of  the  red  river, 

louisiana. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  April  4,  1882. 

General  :  In  accordance  with  instructions  contained  in  your  letter 
of  March  14, 1  have  the  honor  to  present  the  following  estimates  for  clos- 
ing several  outlets  of  Red  River,  above  Shreveport,  a«  called  for  by  the 
resolution  of  the  Senate  of  the  TJnited  States  of  March  10,  1882. 

The  outlets  mentioned  are  known  as  the  canals  of  Alban,  Hervey,  Sale 
and  Murphy,  and  Kountz,  and  are  situated  in  what  is  known  as  the  raft 
region.  They  divert  from  the  river  a  considerable  volume  of  water  at 
various  stages  that  inundates  the  adjacent  country.  Their  closure 
would  tend  to  improve  the  navigation  of  the  stream  through  that  entire 
reach,  but  they  would  not  alone  entirely  reclaim  the  land,  from  the  fact 
that  the  floods  of  Red  River  at  the  localities  in  question,  go  above  and 
entirely  over  the  banks,  and,  therefore,  for  the  accomplishment  of  the 
latter  object,  we  would,  in  addition,  have  to  build  a  continuous  line  of 
levee  along  both  banks  of  the  river. 

Were  the  river  at  all  points,  except  at  the  outlets,  confined  within 
banks,  the  closure  of  these  outlets  could  be  effected  by  comparatively 
inexpensive  earthen  dams,  but  in  the  present  condition  of  affairs,  as 
these  would  certainly  be  destroyed  by  the  water  running  over  them,  it 
is  necessary  that  the  dams  be  constructed  of  more  resisting  material. 
I  have,  therefore,  furnished  estimates  for  the  construction  of  dams  of 
brush  and  stone, Vith  mattress  protection  on  bottom  and  sides  to  resist 
the  scouring  effect  of  the  water. 

The  following  are  the  estimates  for  the  entire  work: 

SALE  AND  murphy's  CAKAL. 

Mattress  protection  on  bottom  and  sides,  including  ballast |1 ,  800 

1,000  cords  brash,  at  |2.50  per  cord,  in  pl»ce 2,500 

400  yards  stone,  at  $4 1,600 

Contingencies,  superintendence,  &c 1, 000 

6,900 

ALBAl^^'S  CANAL,   NO.    1. 

Mattress  protection  on  bottom  and  sides,  including  ballast $700 

130  cords  brush,  at  $2.50  per  cord,  in  place 325 

50  yards  stone,  at  |4 200 

Contingencies,  superint-endence,  &c 250 

1,475 
alban's  canal,  no.  2. 

Mattress  protection  on  bottom  and  sides,  including  ballast $1, 440 

450  cords  brush,  at  $2.50  per  cord,  in  place 1, 125 

200  yards  stone,  at  $4 tOO 

Contingencies,  superintendence,*  &c 50O 

3, 865 
*  A  lean's  canal,  no.  3, 

Mattress  protection  on  bottom  and  sides,  including  ballaM SI,  200 

280  cords  brush,  at  $2.50  per  cord,  in  place 70O 

150  yards  stone,  at  $4 600 

Contingencies,  superintendence,  &c 400 

2,  IWO 


•Usually  known  as  Stanton's  Slougb. 
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hervey's  canal. 

*e8H  pmtectiou  on  bottom  and  sides,  inclnding  ballast $1, 080 

>r<l5i  Hinmb,  at  12.50  per  cord,  in  place 625 

a^rUtft  st4juc,  at  .s4 600 

in^encies,  snperiuteiidttuu«,  <fco 300 

2,605 

KOUNTZ'8  CANAL. 

reas  protection  on  bottom  and  sides,  including  ballast |1,  lOO 

lords  brush,  at  $2.50  per  cord,  in  place 625 

"^ards  stone,  at  |4 600 

lingencies,  superintendence,  &c 300 

2,625 

RECAPITULATION. 

and  Murphy's  Canal '.....  $6,900 

in's  CaDal,  No.  1 1,475 

an's  Canal,  No.  2 ;J,865 

an's  Canal,  No.  3  (Stanton's  Slough) 2,900 

^ey's  Canal 2,605 

intz'R  Canal 2,625 

20,370 
it  of  outfit,  consisting  of  flat-boats,  tools,  barrows,  &c.,  which  can  be  moved 
rom  one  location  to  another,  and  used  lor  each  work 2, 000 

Total 22,370 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaubd, 

Major  of  Engineei'i. 
Brig.  Gen.  H.  G.  WBianx, 

Chief  of  Engineers^  U.  8.  A. 


P8. 
IMPROVING  YAZOO  RIVER,  MISSISSIPPI. 

The  work  of  removing  the  snags  and  other  obstructions  from  the 
fazoo  Biver  was  continued  during  the  season  with  the  snag-boat  John 
t.  Meigs. 

The  following  is  a  summary  of  the  work : 

534  snags  removed. 
73  shore  snags  destroyed. 
172  heavy  trees  cut  down. 
Wreck  of  steamer  Carrie  Hogan  removed. 

When  the  work  in  the  Tazoo  was  suspended  the  Meigs  was  taken  to- 
Memphis  and  transferred  to  Capt.  T.  H.  Handbury,  Corps  of  Bngi- 
neeiB,  for  work  in  his  district. 

With  the  appropriation  asked  for  for  the  fiscal  year  ending  June  30^ 
18S4,  it  is  proposed  to  continue  the  work  as  heretofore. 

The  estimated  cost  of  running  a  snag-boat  in  the  river  for  eight 
months'  work  and  incidental  repairs,  &c.,  is  $24,000. 

The  former  appropriations  are  as  follows : 

By  act  approved  March  3, 1873,  applied  to  the  removal  of  eleven  wrecks  sunk 

inthft stream  during  the  lat«  war $40,000 

By  act  approved  March  3,  1875 12,000 

By  act  approved  August  14,  li^6 15,000 
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By  act  approved  June  18,  1878 $25,000 

By  act  approved  March  3,  1879 15,000 

By  act  approved  June  14,  1880 12,000 

By  act  approved  March  3,  1881 6,000 

By  act  approved  Angnst  2,  1882 8,000 

On  June  30  the  above  work  was  transferred  to  Capt.  A.  M.  Miller, 
Corps  of  Engineers,  U.  S.  A. 

Money  statement. 

July  1,  1881,  amount  available $4,733  85 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 4.427  54 

July  1,  1882,  amount  available 306  31 

Amount  appropriated  by  act  passed  August  2,  1882 8,000  00 

Amount  available  for  fiscal  year  endiug  June  30,  1883 8, 306  31 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  24, 000  00 


COMMERCIAL  STATISTICS. 

Yalne. 

Cotton,  69,000  bales $3,460,000 

Cotton-seed,  55,000  sacks 27,500 

Misctsilaneous  products,  return  freights,  &c 1  700,000 

Total 5,177,500 

The  Yazoo  River  is  in  the  collection  district  of  Vicksburg,  Miss.    The  port  of  entry 
is  New  Orleans,  La. 


P9. 

IMPROVING  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

For  work  on  this  river  last  season  a  party  was  organized  with  camp- 
ing outfit,  &c.,  and  part  sent  to  the  upper  section  of  the  river,  with  a 
view  of  opening  the  same  to  navigation,  so  as  to  afford  the  planters  of 
that  section  the  means  of  transporting  their  crops  by  river,  either  down 
to  Vicksburg  or  up  to  the  railroad  and  thence  to  the  Mississippi. 

Operations  were  commenced  at  OlarksdaJe  and  continued  downstream 
for  some  distance,  when  instructions  were  sent  for  the  party  to  start  in 
at  Faisonia  and  work  up.  This  stretch  of  river  from  Faisonia  to 
Dougherty's  Ferry  was  cleared  of  all  obstructions. 

As  it  was  found  necessary  to  repair  some  of  the  wing-dams  built  at 
the  shoal  places  the  previous  year,  the  work  was  transferred  September 
15  to  the  lower  portion  of  the  river,  and  the  dams  at  Oailao  and  Vick's 
Landing  were  repaired  and  new  ones  constructed  at  Shell  Bidge. 

After  the  dams  were  completed  the  work  of  removing  logs,  stumps, 
&c.,  was  continued  between  Grassy  Mound  and  Gampbellsville  until 
October  27. 

The  following  is  a  summary  of  the  work  done  on  the  river  during  the 
49eason: 

20,245  leaning  trees  cut  down. 
134  trees  deadened. 
186  logs  removed. 

250  feet  of  wing-dam  constructed  at  Callao. 
225  feet  of  wing-dam  constructed  at  Shell  Ridge. 
*iOO  feet  of  wing-dam  constructed  at  Vick's  Landing 
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a4ldition  to  the  above,  a  large  quantity  of  smaller  timber,  not 
;ed.  as  trees,  was  removed, 
a  report  of  Mr.  John  J.  Barry,  herewith,  will  give  the  details  of  the 

e  iMTork  in  the  lower  river  next  season  will  require  the  use  of  a 

aeoTy  as  the  snags  are  so  heavy  and  so  deeply  imbedded  in  the  mud 

tbey  cannot  be  removed  otherwise.    Several  wing-dams  will  also 

eeded  near  Faisonia  and  at  Oliphant's  Bar,  to  concentrate  and 

en  the  water  over  the  bars  at  those  places,  and  the  appropriation 

.u^ast  2, 1882,  will  be  expended  in  doing  this  work. 

ith  the  appropriation  of  $15^000  asked  for  for  the  fiscal  year  ending 

)  30,  1884,  the  same  work  will  be  continued. 

le  estimated  cost  of  this  improvement  was  $66,000. 

le  former  appropriations  are  as  follows : 

Bt  approved  March  3,  1879 $20,090 

ot  approvedJnne  14,  1880 8,000 

ct  approved  March  3,  1881 4,000 

ct  approved  Angust  2,  1882 5,000 

COMMERCIAL  STATISTICS. 

Value. 

ion,  20,000  bales 1 $1,025,000 

ton-0eed,  18,500  sacks 9,250 

sellaDeoufl  products 15,000 

am  fireig^ht,  plantation  supplies,  &o 523,000 

Total 1.572.250 

?or  port  of  entry  and  collection  district  see  report  for  improving 
izoo  Biver,  Mississippi. 

[>n  Jane  30  the  above  work  was  transferred  to  Gapt.  A.  M.  Miller, 
•rps  of  Engineers,  U.  S.  A. 

Money  statement 

ly  1,  1881,  amount  available $4,264  49 

ky  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 2,909  87 

ly  1,  1882,  amount  available 1,354  62 

nount  appropriated  by  act  passed  August  2, 1882 5,000  00 

nount  available  for  fiscal  year  ending  June  30,  1883 6,354  62 

moant  (estimated)  required  for  completion  of  existing  project 29, 000  00 

mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  15, 000  00 


RSPORT  OF  MR.  JOHN  J.  BARRT,  ASSISTANT  XNGINBSR. 

MsBfPHis,  Tbnn.,  December  1,  1881. 

Major  :  I  have  the  honor  to  make  the  following  report  of  the  operations  carried  on 
Jider  your  instructions  on  the  Big  Sunflower  River,  Mississippi,  during  the  season  of 
881.  ^ 

After  procuring  the  proper  outfit  necessary  to  the  success  of  the  work  I  was  to  be 
ngaged  in,  I  proceeded  to  Clarksdale,  situated  on  the  bank  of  the  Big  Sunflower, 
uia  commenced  opeiations  at  once.  I  found  the  river  full  of  obstructions,  principally 
eaninff  timber,  and  a  great  many  snags.  The  river  was  extremely  low  and  of  a  con- 
tracted nature,  its  average  width  being  not  more  than  40  yards,  thus  making  the  ob- 
itroctions  more  in  the  way  than  would  have  been  the  case  had  the  stream  been  of 
proper  width,  as  the  channel  proper  had  to  form  on  one  bank  or  the  other,  compelling 
steamers  to  navigate  in  a  narrow  space,  as  the  channel  in  rivers  of  this  peculiar 
nature  is  the  only  place  where  any  depth  of  water  is  likely  to  be  found  dunng  low- 
water  nayigation. 
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Ai'ter  cuttiog  timber  and  remoyinff  variouB  other  obstmctions  up  to  the  S4th  of 
June,  I  was,  under  instruction,  transferred  to  the  head  of  low- water  navigation,  and 
there  commenced  operations  upstream,  remoying  leaning  timber,  snags,  logs,  and 
other  obstructions  tnat  nature  forms  in  streams  that  have  no  rapid  outlet  during 
low-water. 

The  river  from  the  head  of  low- water  navigation  upstream  is  very  crooked,  having 
short  bends  and  sharp  points,  all  of  which  were  full  of  leaning  timber  that  made  it 
vei^  unsafe  for  steamers  of  any  dimensions  to  navigate  with  anything  like  safety. 
This  was  all  removed  for  a  distance  of  100  miles,  or  from  Falsonia,  the  head  of  low- 
water  navigation,  to  Dougherty's  Ferry,  the  principal  upper  landing.  The  timber 
was  out  short  and  well  trimmed,  so  as  to  prevent  its  forming  a  jam  on  the  wav  out, 
and  steamers  can  now  safely  navigate  that  portion  of  the  river  without  any  rear  of 
damage,  and  can  make  an  average  of  two  days'  saving  of  time  in  the  transportation 
of  the  productions  of  the  upper  portion  of  the  river  at  any  reasonable  stage  of  water, 
or  what  would  be  considered  a  reasonable  stage  for  that  portion  of  the  river. 

The  operations  continued  upstream  until  tne  15th  of  September,  when,  under  in- 
structions from  you,  I  was  transferred  to  the  lower  portion  of  the  river,  where  steam- 
ers were  having  considerable  trouble. 

As  instructed,  I  consulted  with  the  principal  steamboat  officers  navigating  that 
portion  of  the  river,  and  found  that  their  great  trouble  was  caused  by  '<  bars  "  which 
had  formed  across  the  channel  at  Oallao,  Shell  Bidj^,  and  Vick's  Landing.  These 
different  places  had  almost  entirely  obstructed  navigation,  it  requiring  from  6  to  8 
hours'  constant  hard  pulling  at  Oallao  and  the  same  at  Shell  Ridge  to  make  the 
crossing  of  the  ''bar,'^  while  at  Vick's  Landing  it  consumed  an  entire  day  to  travel 
100  yards. 

These  bars  were  removed  by  the  construction  of  wing-dams,  and  steamers  now  have 
no  trouble  in  passing  those  places.  Whero  they  had  2  feet  of  water  they  now  have 
from  3  to  3f  feet. 

After  completing  the  dams,  I  moved  to  Grassy  Mound,  33  miles  from  the  month  of 
the  river,  removing  31  obstructions,  consisting  of  logs,  stumps,  tree-tops,  &o.,  and  on 
the  27th  of  October  arrived  at  Campbellsville,  under  orders  to  proceed  with  my  outfit 
to  Delta,  La.,  and  storo  it  at  the  government  storehouse  for  fntnro  use,  as  the  back- 
water from  the  recent  rises  in  the  upper  river  prevented  any  further  operations  in  the 
lower  portion  of  Big  Sunflower,  and  a  lack  of  funds  from  completing  what  was  nece»- 
earv  to  be  done  iiS  tne  upper  portion. 

The  following  is  the  amount  of  work  done : 
120,345  leaning  troes  cut  down. 
134  trees  deadened. 
186  logs  removed. 
250  feet  of  dam  built  at  Calloa. 
225  feet  of  dam  built  at  Shell  Ridge. 
300  feet  of  dam  built  at  Vick's  Landing. 

There  was  also  a  large  quantity  of  smaller  timber  romoved  that  was  not  entered  on 
the  **  log, "  but  was  just  as  necessary  to  the  sncoessfhl  opening  of  navigation  as  larger 
ones,  and  required  Doth  time  and  labor  in  their  destruction. 

Thero  are  a  number  of  places  in  the  river  that  are  sadly  in  need  of  attention.  There 
aro  also  a  great  many  snags  to  be  removed,  but  it  is  almost  a  waste  of  time  to  under- 
take their  removal  without  the  aid  of  steam,  as  the  concentration  of  muscular  power, 
aided  by  lines,  blocks,  Ac,  no  matter  how  well  regulated,  is  only  sufficient  to  romove 
the  lighter  ones,  and  these  generally  aro  least  in  the  way. 

There  aro  several  "  bars'' to  be  romoved  near  Falsonia,  and  some  improvements  at 
Oliphant's  Bar,  and  unless  made,  thero  is  a  strong  probability  of  a  serious  interruption 
of  navigation  during  the  next  low-water  season,  thus  depriving  the  people  of  that 
portion  of  the  river  of  a  proper  outlet  for  the  productions  of  the  oountxy,  and  almost 
entiroly  isolating  them  m>m  intercourse  with  the  markets  in  the  outside  world. 
Very  rospectfnlly,  your  obedient  servant, 

John  J.  Barry. 

Maj.  W.  H.  H.  Bbntaurd- 

Carpe  of  Engineers^  U.  8,  A, 


P  lO. 

IMPROVEMENT  OF  TALLAHATCHIE  RIVER,  MISSI88IPPL 

The  work  of  removing  obstractions  from  the  Tallahatchie  Biver  was 
continaed  last  season  with  the  plant  provided  on  former  occasion. 
Hie  river  was  very  low  on  tlie  npper  reach,  between  Batesville  and 
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Qouth  of  the  Goldwater,  and  in  some  places  it  was  completely 

:e<l  up  with  drift.  A  channel  wide  enough  for  boats  to  pass  in  a 
S'ta.g^e  of  water  was  cut  through  these  obstructions.  On  the  lower 
the  steamboat  men  complained  of  having  trouble  at  Pecan  Point. 

le  xeach  of  river  in  this  vicinity  was  completely  cleaned  out. 

le  ^w^ork  was  continued  from  July  1  to  about  the  middle  of  Septem- 

druring  which  time  457  snags  and  logs  were  removed  from  the  chan- 

kiicl  a  number  of  leaning  trees  cut  down. 

lere  is  still  a  considerable  amount  of  work  to  be  done  on  the  lower 
of  tlie  Tallahatchie  in  order  to  place  it  in  a  good  navigable  condi- 
SLt  all  stages  of  water.    The  appropriations,  however,  have  been 

nail  that  we  have  heretofore  only  attempted  to  take  out  the  worst 

ractions. 

D  the  stretch  of  river  between  Batesville  and  the  mouth  of  the  Gold- 

er  I  do  not  think  it  advantageous,  in  a  commercial  view,  to  ezx>end 
more  money.    There  has  not  been  a  boat  on  this  section  of  the  river 

e  the  war.    I  doubt,  even  if  the  river  was  improved,  that  boats 

Id  be  induced  to  run. 

'he  estimated  cost  of  the  improvement  of  the  Tallahatchie  River 

per,  not  including  the  stretch  of  river  last  referred  to,  was  $40,000. 

'he  former  appropriations  are  as  follows : 

M5t  approved  March  3, 1879 |6,000  00 

ict  approved  June  14.  1880 9,000  00 

Mst  approved  March  3,  1881 3,000  00 

actpaflsed  Auff08t2,  1882 t 3,000  00 

oant  expended  op  to  close  of  the  lisoal  year  ending  Jane  30,  1881 16, 420  22 

>ii  the  30th 'of  June  the  above  work  was  transferred  to  Gapt.  A.  H. 
Uer,  Corps  of  Engineers,  TJ.  8.  A. 

'or  commercial  statistics  see  report  on  the  Yazoo  River. 

Money  statement. 

ly  1,  IdHl,  amount  available $1,579  78 

Ly  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

iabilitiea  July  1,  1881 1,679  78 

aount  appropriated  biy  act  passed  August  2,  1882 3,000  00 

dount  (estimated)  required  for  completion  of  existing  project 19, 000  00 

Dount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  10, 000  00 


PlI. 
IMPROVEMENT  OF  COLDWATER  RIVER,  MISSISSIPPI. 

No  appropriation  was  made  for  this  stream  last  year,  and  none  was 
Bked  for.  The  upper  portion  of  the  river  is  obstructed  for  miles  by 
olid  jams,  and  the  lower  portion  runs  through  a  very  thinly  settled 
ountry,  which  would  not  warrant  the  expenditure  of  so  large  a  sum  of 
ooney  as  would  be  necessary  to  put  the  river  in  a  good  navigable  con- 
lition. 

The  former  appropriations  are  as  follows: 

(y  set  approved  March  3, 1879 |7,000  00 

ly  act  approved  June  14, 1880 4,000  00 

unount  expended  up  to  close  of  the  fiscal  year  ending  June  30, 1881 8, 835  80 

On  the  3(N;h  of  June,  1882,  the  above  work  was  transferred  to  Oapt. 
^  M.  Miller,  Corps  of  Engineers,  U.  8.  A. 
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Money  statement. 

July  1,  1881,  amount  available $2,164  20 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 825  19 

July  1,  1882,  amount  available 1.339  01 


COMMERCIAL    STATISTICS. 


But  little  business  is  done  on  the  river.    Above  Belen  from  1,200  to  1,500  bales  of 
cotton  are  raised  annually,  whiob  are  sent  to  the  railroads  by  wagons. 


Pia. 

IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

This  improvement  was  commenced  last  season,  under  an  appropria- 
tion of  $3,000  made  March  3, 1881. 

As  boato  could  not  navigate  the  lake  excepting  at  a  good  stage  of 
water,  on  accoant  of  the  sand-bars,  and  as  the  appropriation  was  too 
small  to  aUow  of  any  extended  operations,  it  was  considered  that  the 
greatest  benefit  to  navigation  could  be  obtained  by  only  cutting  down 
the  leaning  trees  and  taking  out  the  worst  snags. 

A  small  steamboat  was  chartered  with  which  to  do  thd  work,  but,  as 
the  water  was  falling  very  rapidly,  it  soon  became  evident  that  the 
boat  could  not  get  through  the  work  in  time  to  get  out  of  the  lake. 
She  was  accordingly  returned  to  her  owner,  and  a  small  flat-boat  ob- 
tained and  fitted  out  with  the  necessary  tools,  &c.,  for  the  work. 

The  work  continued  until  September  8,  with  the  following  result: 

9,963  leaning  trees  cat  down. 
2,588  trees  deadened. 
686  snags  removed. 

For  the  details  of  the  season's  ox>erations  I  would  call  attention  to 
the  report  of  Mr.  H.  C.  Wilson,  herewith. 

With  the  appropriation  of  August  2, 1882,  it  is  proposed  to  continue 
the  work  as  last  season,  and  the  amount  asked  for  for  the  fiscal  year 
ending  June  30, 1884,  will  be  expended  to  the  same  end. 

The  estimated  cost  of  this  improvement  was  910,000. 

The  former  appropriations  are  as  follows: 

By  act  approved  March  3,  1881 $3,000  00 

By  act  passed  August  2,  1882 2,500  00 

Amount  expended  during  fiscal  year  ending  June  30, 1881  295  98 

On  the  30th  of  June,  1882,  the  above  work  was  transferred  to  Gapt. 
A.  M.  Miller,  Corps  of  Engineers. 

Money  statement. 

July  1,  1881,  amount  available |2,704  02 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 2,704  02 

Amount  appropriated  by  act  passed  August  2,  1882 2,500  00 

Amount  (estimated)  required  for  completion  of  existing  project 4, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    4, 500  00 
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REPORT  OF  MR.    11.  C.  WILSON,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

MemphUj  Tenn.,  Septetnher  15,  1881. 
»R  :    I  liave  the  honor  to  submit'  the  following  report  of  work  ^ne  on  Tchola 
IftiaaisHippi,  during  the  past  season. 

^cordance  with  your  instructions,  dated  June  25, 1  proceeded  to  Yazoo  City, 
^Yiere  I  organized  my  party.  By  your  authority  I  chartered  the  steamer  Beta, 
G^^ed  the  necessary  crew  and  l%bor,  and  steamed  up  the  Yazoo  River  to  Tchula 
9vliere  I  arrived  July  2.  I  found  the  lake  very  low  and  the  water  falling  rapidly, 
18  aoon  convinced  that  the  Beta  would  not  be  able  to  so  through  the  Take,  and 
be  c«nght  in  it  and  not  be  able  to  get  out  if  she  stayed  there  much  longer. 
tilled  you  to  that  effect,  and  received  your  instructions,  dated  July  8,  to  return 
•at  and  adopt  other  means  for  carrying  on  the  work.  The  boat  was  returned 
2,  and  I  decided  to  build  a  light  flat-boat  and  start  in  at  the  head  of  the  lake 
ork  down.    I  finished  my  flat-boat  July  16. 

rti»  j;  in  to  work  at  the  head  of  the  lake,  I  found  there  was  a  good  deal  of  work 
there,  and  for  the  first  10  miles,  in  fact,  more  than  anywhere  else.  There  were 
ther  bad  places,  one  immediately  below  Tchula  City  and  the  other  below  Black 

lula  Lake  is  connected  with  the  Yazoo  River  at  its  head  by  a  canal  about  half  a 

iong,  besides  its  natural  channel,  and  as  during  hi^h  water  boats  run  through 

1  YksUi  them  thoroughly  cleaned  out  and  all  the  leaning  timbers  rem6ved.    For 

rat  two  or  three  weeks  we  made  very  slow  progress,  hardly  ever  more  than  half 

0  a  day.  The  result,  however,  was  that  I  was  enabled  to  make  the  lake  almost 
5  as  ^'ide  for  boats  as  it  was  before.  About  8  miles  from  the  head  the  lake  be- 
ta wider,  and  makes  a  long  bend  of  about  8  or  9  miles,  and  reaching  from  Cres- 
to  Linden. 

lere  was  not  much  work  to  do  in  this  bend,  except  at  the  upper  part,  where  sev- 

nests  of  cypresses  stood  pretty  far  out  in  the  water. 

lese  I  had  all  removed.    The  lake  now  became  tolerably  straight  again,  and,  with' 

bxception  of  some  small  projecting  points  tor  cut  out,  there  was  very  little  to  be 

9t     Further  down  it  became  very  crooked,  however,  for  a  distance  reaching  from 

see  called  Oregon  to  within  about  2  miles  of  Tchala.     Here  we  did  considerable 

k,  both  on  the  points  and  in  the  bends. 

nmediately  above  Tchula  for  several  miles  no  work  was  required  to  be  done,  as 

lake  was  wide  and  straight,  and  the  largest  boat  navigating  the  Yazoo  River 
Id  go  through  without  any  trouble  whatever.  Below  Tchula,  as  I  mentioned  be- 
»,  for  a  cou]Me  of  miles  we  had  a  great  deal  of  work^  do,  and  succeeded  in  making 

lake  about  twice  as  wide  as  it  was  before.    The  trees  we  had  to  cut  here  were 
acipally  willows. 
^rom  Tchula  to  Graves,  a  distance  of  about  12  miles,  the  lake  was  rather  crooked, 

1  we  found  quite  a  number  of  cypress  groves  and  willow  thickets  projecting  out 

0  the  lake,  all  of  which  were  cut  down. 

rhe  bends  from  Graves  down  to  Marcella  were  at  the  upper  part  narrow  and  with 
;ood  deal  of  projecting  timber,  but  the  lake  gradually  widens  out  as  it  approaches 
ttcella,  where  it  is  similar  to  that  part  directly  above  Tchula. 
it  and  below  Marcella  a  long  sand-bar  extends,  and  at  low  water  the  channel  is 
ry  narrow,  and  I  had  a  good  deal  of  trouble  moving  my  flat  on  account  of  the  shoal 
^T.  At  the  stage  of  water  at  which  boats  run,  however,  there  is  no  difficulty  there, 
lis  sand-bar  reaches  down  from  Marcella  to  Black  Creek,  a  small  bayou  coming  in 

1  the  left  bank,  bat  which  brings  considerable  water  from  the  hills  into  the  lake, 
id  with  it  a  good  deal  of  sand. 

From  Black  Creek  down  to  Omega,  a  distance  of  about  10  miles,  the  lake  was  very 
irrow  and  crooked,  and  there  was  a  great  deal  of  leaning  timber.  This  timber  was 
I  a  heavy  variety,  mostly  composed  of  oaks  and  pecans,  and  the  cutting  took  con- 
derable  time. 

From  Ome^a  to  Qnafalona  the  lake  was  wider,  and  there  were  a  good  many  straight 
ctetches  which  required  very  little  cutting. 

From  Qnafalona  to  Stonewall  a  long  beud  of  10  miles  extends,  in  which  we  did  a 
;ood  deal  of  cutting. 

^The  Umber  was  of  a  lighter  variety,  however,  and  mostly  composed  of  willows. 
Trom  Stonewall  down  to  tne  mouth  the  lake  was  in  pretty  good  condition,  and  only 
squired  some  work  on  projecting  points  and  short  bends.  For  about  3  miles  above 
.he  mouth  the  lake  was  wide  enough  for  the  largest  boats.  The  whole  length  of  the 
iske  we  found  a  network  of  logs,  lying  on  the  bottom,  with  arms  projecting  upwards. 

These  were  all  cut  off  to  the  water  surface,  and  as  much  below  as  possible.  Boats 
will  not  run  through  the  lake  until  the  water  is  at  least  6  feet  above  the  stage  at 
which  1  found  it,  on  account  of  a  sand-bar  at  the  head,  and  as  none  of  the  boats  draw 
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more  than  6  feet  of  water,  these  sna^s  will  prove  no  farther  obstruction  until  the 
sand-bars  are  removed,  when  they  will  also  have  to  be  cut  down^ 

There  were  some  sawyers,  or  logs  which  rise  with  the  water ;  these  I  did  not  cut, 
as  they  would  prove  a  worse  obstruction  than  they  were  before  if  they  could  not  be 
seen.  If  I  had  had  some  rope  I  might  have  been  able  to  have  pulled  some  of  them 
out  of  the  wa«. 

There  are  three  large  sand-bars  in  the  lake,  one  at  the  head,  one  about  20  miles 
below  the  head,  and  the  third  about  50  miles,  this  latter  one  being  about  1|  miles 
long. 

During  low-water  these  could  be  leveled  3  or  4  feet  by  hand,  and  would  give  navi- 
gation in  the  lake  at  a  stage  at  least  3  feet  lower  than  boats  usually  run  now. 

We  reached  the  foot  of  the  lake  on  September  8,  where  I  disbanded  my  party  and 
disposed  of  my  property  as  you  directed. 

The  result  of  this  season's  work  will  be  that  boats  will  be  able  to  navigate  the  lake 
without  auy  danger  to  their  upper  works,  which  before  were  being  continually 
damaged  and  knocked  overboard,  and  they  also  can  go  through  on  a  stage  of  water 
from  1  to  2  feet  lower  than  before,  on  account  of  the  sua^  that  were  removed. 

The  following  represents  the  amount  of  work  done  during  the  season : 

Number  of  trees  cut  down  during  July 3,884 

Numberof  trees  deadened 1,418 

Number  of  snags  cut 441 

Number  of  trees  cut  down  during  August 4, 493 

Number  of  trees  deadened 1, 006 

Numberof  snags  cut 202 

Number  of  trees  cut  down  during  September 986 

Number  of  trees  deadened 64 

Numberof  snags  cut 43 

RECAPITULATION. 

Total  number  of  trees  cut  down 9,363 

Total  number  of  trees  deadened 2,588 

Total  number  of  snags  cut 686 


Very  respectfully,  your  obedient  servant, 


H.  C.  Wilson, 
Assistant  Engineer, 


COMMERCIAL  STATISTICS. 


It  is  estimated  that  about  20,000  bales  of  cotton  are  raised  along  the  banks  of  Tchula 
Lake,  about  one-half  of  which  is  taken  out  by  boats,  the  remainder  beiuK  hauled  to 
the  Yazoo.  Were  the  stream  fully  improved  it  is  presumed  that  the  entire  amount 
would  find  its  way  out  by  boat. 


P  13. 

IMPROVEMENT  OF  THE  YALLABUSHA  RIVER,  MISSISSIPPI. 

This  work  was  commenced  in  June  of  last  year,  1881,  and  a  flat-boat 
procured,  with  the  necessary  outfit.  As  the  river  could  only  be  navi- 
gated at  a  medium  stage  of  water,  instructions  were  issued  to  remove 
only  the  worst  obstructions,  so  that  boats  could  run  at  that  stage. 
During  the  season  540  snags  and  logs  were  removed,  694  trees  destroyed, 
and  63  drift  piles  were  removed. 

The  amount  expended  up  to  June  30, 1881,  was  $1,072.31,  and  during 
the  year  ending  June  30,  1882,  there  was  expended  $2,427.69. 

The  appropriation  of  August  2, 1882,  will  be  expended  in  carrying  ou 
the  work  as  before,  and  with  the  amount  asked  for  for  the  fiscal  year 
ending  June  30, 1884,  it  is  proposed  to  work  to  the  same  end. 

The  estimated  cost  of  the  work  is  $7,000. 
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\x&  30th  of  Jnue.  1882,  the  above  work  was  transferred  to  Capt. 
Miller,  Corps  of  Engineers,  U.  S.  A. 

Money  statement, 

1881,  amount  available |2,427  69 

LH8S$,  amount  expended  during  iiscal  year,  excluBive  of  outstanding 

ties  July  1,  1881 2,427  69 

I  appropriated  by  act  passed  August  2,  1882 3,500  00 


COMMERCIAL  STATISTICS. 


estimated  tbat  about  12,000  bales  of  cotton  are  raised  along  the  Yallabushay 
•yOOO  of  which  goes  by  boat  to  Vicksburg,  the  balance  being  taken  to  the  rail- 


P  14. 

IMPROVEMENT  OF  BIG  HATCHIE.  TENNESSEE. 

i   operations  on  this  river  have  heretofore  consisted  in  removing 

«tractions  to  the  safe  navigation  of  the  river.    A  flat-boat  properly 

>ped  was  procured,  and  work  done  by  hired  labor.    Operations  were 

lenced  at  Bolivar  and  continued  downstream  to  the  mouth  of  the 

,'  which  point  was  reached  October  15. 

r  the  first  7^  miles  below  Bolivar  the  river  was  in  fair  condition, 

gli  it  was  necessary  to  remove  a  number  of  snags  and  also  the 

k  of  the  steamer  Poitevant. 

irougU  the  next  56  miles  the  river  was  found  to  be  in  a  very  bad 

iition.     In  many  places  logs  from  3  to  5  feet  in  diameter  were  found 

hing  from  bank  to  bank. 

X  mil^s  below  Brownsville  the  Louisville  and  Nashville  Eailroad 

left  the  piling  used  in  constructing  their  new  bridge  still  standing 

be  draw  passages.    The  piles  were  all  cut  off  below  low-water  suffi- 

t  to  afford  a  safe  navigation.    From  this  point  out  the  river  was 

id  to  be  in  a  passable  condition,  though  some  work  was  found  nee- 

kry  at  the  cut-offs  at  Bond's  Cliffs  and  Nelson's  Landing.    The  old 

^tie-work  at  the  bridge-crossing  of  the  Paducah  road  was  also  re- 

^ed. 

!he  following  is  a  summary  of  the  work  done : 

istance  traveled,  213  miles. 

aber  of  snags  and  logs  removed  . 3^204 

nberof  trees  cut  down 636 

nber  of  trees  destroyed 656 

P'reck  of  steamer  Poitevant  removed. 

Oaring  the  coming  season  it  is  proposed  to  continue  the  above  work 

improvement,  and  the  appropriation  asked  for  for  the  year  ending 

ne  30, 1882,  will  be  expended  in  like  manner. 

The  estimated  cost  of  this  improvement  was  $30,000. 

The  former  appropriations  are  as  follows : 

tapproved  June  14,  1880 $10,000  00 

t  approved  March  3,  1881 3,500  00 

t  passed  August  2, 1882 3,000  00 

le  amount  expended  to  June  30, 1861 .  was 7, 323  46 

The  above  work  was  transferred  to  Capt.  A.  M.  Miller,  Corps  of 
ngineers,  U.  S.  A.,  on  the  30th  day  of  June,  1882. 
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Money  statement. 

July  1,  1881,  amount  available $6,176  54 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1881 5,744  65 

July  1,  1882  amount  available 431  89 

Amount  appropriated  by  act  passed  August  2, 1882 3,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 3, 431  89 

Ambuut  (estimated)  required  for  completion  of  existing  project 13, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  10, 000  00 


P   5. 

IMPROVEMENT  OF  THE  OUACHITA   RIVER.  ARKANSAS  AND  LOUISIANA. 

Ol>erations  were  continued  upon  this  stream  with  the  snag-boat  O.  G. 
Wagner  until  August  15,  when  she  was  withdrawn  and  sent  into  the 
Ked  Eiver. 

The  work  on  the  npper  river  consisted  mostly  in  cutting  down  the 
leaning  trees,  which  in  places  reached  nearly  across  the  river,  and  inter- 
fered greatly  with  the  low  water  navigation.  At  Monroe  the  wreck  of 
tlie  old  wharf-boat,  lying  directly  across  the  low  water  channel  in  front 
of  the  city,  was  removed.  Below  Monroe  the  work  was  carried  on  as 
long  as  the  stage  of  water  would  permit,  and  consisted  in  removing 
«nags  and  logs  from  the  channel. 

From  July  1  to  August  15,  111  snags  and  logs  were  removed  and  2,275 
trees  cut  down,  and  during  the  whole  season,  from  June  1  to  August  15, 
241  snags  and  logs  were  removed  and  6,210  trees  cutdown.  The  report 
of  Capt.  C.  F.  White,  herewith,  will  give  the  details  of  the  work  for  the 
whole  season. 

Ko  work  was  done  at  Catahoula  Shoals  last  season. 

During  the  coming  season  it  is  proposed  to  continue  the  work  with 
the  snag-boat,  and  the  appropriation  asked  for  for  the  fiscal  year  end- 
ing June  30, 1884,  will  be  applied  in  the  same  manner. 

No  detailed  estimates  will  be  presented  for  the  improvement  of  the 
Ouachita  with  the  snag-boat,  since  the  nature  of  the  work  must  be  con- 
tinuous from  year  to  year,  owing  to  the  character  of  the  obstructions 
which  each  flood  brings  down. 

The  former  appropriations  are  as  follows: 

By  act  approved  March  3,  1871 $51,000 

By  act  approved  June  10,  l«72 100,000 

By  act  approved  March  3,  1873 60,000 

By  act  approved  August  14,  1876 12,000 

By  act  approved  June  18,  1«78 10,000 

By  act  approved  March  3, 1879 10,000 

By  act  approved  June  14,  1880 8,000 

By  act  approved  March  3, 1881 12,000 

By  act  passed  August  2, 1882 12,000 

The  first  appropriations  were  made  with  a  view  to  the  improvement 
of  the  river  by  means  of  a  system  of  locks  and  dams,  the  estimated  cost 
of  which  was  $1,163,083.75;  also  for  operating  with  a  non-propelling 
crane-boat. 

A  portion  of  the  funds  appropriated  had  been  expended  under  this 
project  for  material,  surveys,  &c.,  when  it  wa«  abandoned,  and  the  bal- 
ance of  the  funds  was  expended  in  the  purchase  of  an  iron  hull  snag- 
boat  and  in  operating  it  ui>on  the  river. 
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cCbove  work  was  transferred  to  Capt.  A.  M.  Miller,  Corps  of  Engi- 
XJ.  S.  A.,  on  June  30, 1882. 

Money  statement, 

1881,  amount  available |7,582  8^ 

18^^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uties  July  1,  1881 5,871  38 

,  1882,  amount  available 1,711  51 

it  appropriated  by  act  passed  August  2,  1882 12, 000  00^ 

It  available  for  fiscal  year  ending  June  30,  1883 13, 711  51 

nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    16, 000  00* 


COMMERCIAL  STATISTICS. 

.  axnoiint' of  freight  carried  during  the  year  was  as  follows: 

Value. 

14  bales  cotton $5,827,200 

DO  tons  cotton-seed 90,000 

42  bales  hides 9,680 

OO  barrels  cotton«seed  oil 1, 200 

66  staves 26,080 

00  head  cattle 40,000 

00  bead  hogs 15,000 

100  barrels  rice 45,000 

^00  bead  sheep 2,000 

KK)  cords  ash  wood 50,000 

ft  of  ash  and  walnut  timber 500,000 

.ace  and  sundries 90,000 

le  of  np  freight,  consisting  of  provisions,  supplies,  agricultural  imple- 

mts,  and  general  merchandise 1,900,000 

8,596,160 


report  op  captain  e.  f.  white. 

United  States  Snag-boat  O.  G.  Wagner, 

Xovemher  1, 18«1. 
Lajor  :  I  have  the  honor  to  submit  herewith  my  report  on  the  operations  of  the 
e-boat  O.  G.  Wagner  in  the  Ouachita  River  from  June  1  to  August  15,  1881. 
mder  date  of  May  12  I  was  instructed  to  fit  out  the  Wagner  for  service,  and  pro- 
d  to  Camden,  Ark.,  the  head  of  navigation  on  this  river,  and  remove  the  snags 
i  obstructions  from  the  same,  working  downstream  as  the  water  fell, 
(atnrday,  May  28  I  made  a  trial  trip  with  the  boat  to  test  the  machinery,  to  see 
It  everything  was  in  working  order. 

[icft  New  Orleans  May  30  and  proceeded  to  the  mouth  of  Red  River ;  arrived  there 
ednesday,  June  1 ;  left  Thursday,  June  2,  and  proceeded  directly  to  Camden,  Ark.^ 
»w  I  arrived  June  8,  and  commenced  operations  immediately.  The  most  of  the 
}rk  done  was  confined  to  what  is  known  as  bank  work,  that  is,  cutting  down  lean^ 
K  trees.  In  a  number  of  places  trees  were  found  to  extend  two-thirds  of  the  width 
the  river,  and  made  the  low  water  channel  almost  impassable,  and  in  many  places 
s  were  compelled  to  place  rigging  ashore  and  pull  the  trees  out  on  the  bank,  after 
ittingthem  down,  to  prevent  them  from  floating  down  the  river  and  lodging  on  the 
ffeient  bai:s  and  shoals,  thus  obstructing  the  low  water  channel. 
Special  attention  was  paid  to  the  bars  and  shoals,  so  as  to  keep  navigation  open 
om  Monroe  to  Camden  for  the  small  craft  navigating  the  river  during  low  water. 
At  Spoon  Camp  I  noticed  that  the  dam  constructed  by  Mr.  Justin  Straszer  in  1877 
fM  in  good  condition,  and  answering  the  purpose  for  which  it  was  placed  there, 
nnuDg  the  water  of  the  river  into  one  channel.  At  the  head  of  the  island  I  found 
log  at  right  angles  to  the  channel,  and  imbedded  in  the  sand,  after  the  removal  of 
rhich,  with  five  other  logs,  the  depth  of  water  in  the  channel  at  the  foot  of  the 
dand  wag  increased  from  30  to  36  inches.  At  Buffalo  Flats  we  removed  five  logs  at  the 
^«adof  the  island,  after  the  removal  of  which  the  depth  of  water  was  increased  from. 
» to  24  inches,  allowing  the  water  to  flow  more  rapidly,  thus  cutting  a  channel  througlu 
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I  would  most  respectfully  rdcommend  that  a  dam  be  coustnicted  acrossHhe  head 
of  the  island  siniilar  to  the  one  built  at  Spoon  Camp. 

The  obstructions  were  Bpcciallv  prominent  at  the  following  localities  :  Point  oppo- 
site Camden,  Predd way's,  McMabon's,  Whitehall,  Blue  Beach,  Spoon  Camp,  Buffalo 
Flats,  Champagnolle,  Wilmington,  Bang's  Landing,  New  London  Landing,  Brinker's, 
Perro-Geese  Shoals,  Marie  Saline,  and  Bayou  Lapeal. 

The  water  becoming  too  low  to  work  above  Monroe,  i  proceeded  to  that  point  and 
reported  to  you  by  letter,  receiving  instructions  to  continue  the  work  below  Monroe 
until  further  orders. 

Monday,  July  11,  commenced  on  the  wreck  of  the  wharf-boat  sunk  in  front  of  the 
city  and  directly  across  the  low  water  channel,  making  it  almost  impossible  to  pass  her 
during  low  water.  Saturday,  July  16,  finished  removing  the  wreck  and  moved  down 
in  front  of  Muir's  saw-mill,  and  removed  13  logs,  which  were  very  dangerous  obstruc- 
tions to  navigation. 

I  would  most  respectfully  call  your  attention  to  the  following  parts  of  the  river,  as 
they  need  working  very  much,  namely,  between  Monroe  and  Fenner's  Bar,  and  be- 
tween the  last-named  bar  and  Mansfield.  Owing  to  the  river  falling  so  fast,  I  was  un- 
able to  remain  long  enough  to  complete  the  work  at  these  places.  The  work  between 
Monroe  Bar  and  Fenner's  Bar  can  be  done  only  in  extreme  low  water. 

The  number  of  snags,  logs,  and  stumps  destroyed  and  removed  from  the  channel  the 
present  season  amounts  to  241,  and  the  number  of  trees  cut  dowu  i^  6,210.  The  wreck 
of  the  old  wharf-boat  was  also  removed  entirely  from  in  front  of  the  city  of  Monroe. 

Operations  in  Ouachita  River  should  be  carried  on  in  the  same  manner  next  season, 
for  while  great  improvements  have  been  made,  a  great  deal  yet  remains  to  be  done, 
principally  cutting  down  leaning  trees  on  the  river  bank  above  Monroe  and  remov- 
ing snags  below. 

Among  the  old  steamboat  wrecks  still  remaining  in  the  river  I  consider  as  the 
worst  the  wreck  of  the  Henry  Homeyer,  lyin^  directly  in  front  of  the  Falk  place,  and 
3  miles  above  Taylor's  Bar,  and  the  Dr  J^attie,  sunk  in  front  of  Med  way's  plantation, 
and  about  6  miles  below  Taylor's  Bar.  The  latter  is  a  very  dangerous  obstruction  sU 
night. 

I  received  orders  August  12  to  withdraw  from  the  Ouachita  and  proceed  to  Red 
River. 

I  am  pleased  to  state  that  parties  engaged  in  tlie  navigation  of  this  river  have  ex- 
pressed their  entire  satisfaction  with  the  operations  of  this  boat  during  the  last  season. 
Very  respectfully,  your  obedient  servant, 

E.  F.  White, 
Commavding  United  Slates  Snag-boat  O.  G.  fVagnei*. 

Maj.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  U.S.A. 


P  i6. 
IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,   LOUISIANA   AND  ARKANSAS. 

As  the  lower  reaches  of  the  bayou  are  navigated  by  the  Ouachita 
Eiver  boats,  it  was  decided  to  commence  operations  on  the  upper  part 
of  the  river,  so  as  to  open  the  entire  bayou  to  navigation  at  a  time  when 
a  sufficient  depth  of  water  existed  for  them  to  run.  For  this  purpose 
a  working  party  properly  equipped  was  sent  to  Baxter  Station,  at  the 
bridge-crossing  of  the  Mississippi  aud  Texas  Kailroad,  with  instructions 
to  work  from  that  point  downward. 

The  upper  part  of  the  bayou  was  in  a  verj-  bad  condition,  being  nar- 
row, crooked,  and  full  of  snags  and  stumps.  Considerable  difficulty  was 
also  experienced  in  keeping  a  full  working  force  on  account  of  prevail- 
ing malarial  fever.  However,  the  force  worked  from  the  20th  of  July 
until  the  25th  of  December,  when  the  high  stage  of  water  put  an  end  to 
operations  for  the  season.  During  this  period  the  following  amount  of 
work  was  accomplished : 

3, 937  leaning  trees  cut  dowu. 
6, 017  lo^s  removed. 

5  dnft  piles  destroyed. 

4  bends  cleared  of  obstructions. 

1  wreck  of  barge  removed. 
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ins  t^6  coming  season  it  is  proposed  .to  continue  the  work  of  clear- 
I  ol>structions  from  the  bed  and  banks  of  the  stream,  and  with  the 
priartion  asked  for,  for  fiscal  year  ending  June  30, 1884,  the  im- 
meiit  of  the  bayou  will  be  continued  in  the  same  manner. 
>  eBt.iinated  cost  of  the  work  was  $26,862. 
i  present  appropriations  are  as  follows : 

api>roved  March  3,  1881 |8,000  00 

passed  Auciiftt  2,  1882 5,000  00 

It  ex-pendeif  to  end  of  fiscal  year  ending  June  30,  1881 142  65 

tlie  30th  of  June  I  transferred  the  above  work  to  Capt.  A.  M. 
p.  Corps  of  Engineers,  U.  S.  A. 


COMMEBCIAL  STATISTICS. 

I  estimated  that  upwards  of  25,000  bales  of  cotton  are  raised  in  the  vicinity  which 
L  find  its  way  ont  by  steamboat  were  the  bayou  thoroughly  improved. 
I  -work  is  in  the  collection  district  of  New  Orleans. 

9  Money  statement. 

1,  1881,  amount  available |7,857  15 

1,  1882,  amount  expanded  during  fiscal  year,  exclusive  of  outstanding 

bUities  July  1,  1881 7,274  89 

1,  1882,  amount  available .,        582  26 

ant  appropriated  by  act  passed  August  2, 1882 5, 000  00 

ant  available  for  fiscal  year  ending  June  30, 1883 5,582  26 

ant  (estimated)  required  for  completion  of  existing  project 13, 862  00 

ant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  14,000  00 


P17. 

IMPROVEMENT  OF  TENSAS  RIVER,  LOUISIANA. 

)peratioD8  upon  this  stream  commenced  in  September  last  with  an 
propriation  of  $3,000.  As  this  amount  was  not  sufficient  to  provide 
ich  of  an  outfit  and  then  do  any  work,  a  flat-boat  was  fitted  out  with 
Mrs,  axes,  and  all  the  necessary  tools  for  carrying  on  the  operations. 
A.  party  was  organized  and  instructed  to  commence  the  work,  at 
illas,  La.,  where  the  Yicksburg,  Shreveport  and  Pacific  Kailroad 
osses  the  river,  and  to  work  downstream. 

The  principal  part  of  the  work  wa«  cutting  down  the  leaning  trees 
ong  the  banks,  and  these  were  either  hauled  out  upon  the  banks  or 
It  up  into  such  lengths  that  they  would  not  again  prove  an  obstruc- 
ou.  A  number  of  logs  and  some  snags  were  also  found,  all  of  which 
ere  removed  as  the  party  proceeded  downstream. 
Operations  continued  until  the  end  of  December,  and  during  the 
?ason  the  following  work  was  done: 

W  trees  cut  down. 
146  trees  topped. 
403  logs  removed. 
^  aaags  pulled  ont. 

The  estimated  cost  of  this  work  was  $23,000. 
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The  former  appropriation  is  as  follows : 

By  act  approved  March  3,  1881,  |3,000. 

On  June  30, 1882,  the  above  work  was  transferred  to  Capt.  A.  M. 
Miller,  Oorps  of  Engineers,  U.  S.  A. 

Money  statement. 

July  1, 1881 ,  amount  available $3, 000 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1. 1881 3,000 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000 


COMMERCIAL  STATISTICS. 

Amount  of  freight  carried  during  the  season : 

6, 000  bales  cotton,  valued  at |300,000 

2, 000  tons  cotton-seed 20,000 

Miscellaneous  i^roducts 8,977 

Value  of  up  freight,  plantation  supplies,  &g 103,431 

Total 432,408 

The  work  is  in  the  collection  district  of  New  Orleans. 


P  i8. 

IMPROVEMENT  OF  BAYOU  BOEUF,  LOUISIANA. 

The  work  of  improving  this  stream  was  commenced  in  Augast,  1881^ 
for  which  purpose  a  flat-boat  was  provided  with  the  necessary  outfit  for 
the  work  of  removing  the  ordinary  obstructions  to  navigation. 

The  work  was  started  at  Jefferson,  La.,  and  carried  on  downstream 
as  far  as  the  available  funds  would  permit. 

The  following  is  a  summary  of  the  work: 

1, 945  leaning  trees  cut  down. 
960  snags  and  logs  removed. 
359  stumps  removed. 
7  rock-neaps  destroyed  and  bends  cleared  of  timber,  &c. 

During  the  coming  season  the  work  .will  be  continued  in  the  same 
manner,  and  the  appropriation  asked  for  will  be  applied  to  the  same 
purpose. 

The  estimated  cost  of  the  work  was  $20,000. 

The  former  appropriations  were: 

By  act  approved  March  3, 1881 |5, 000 

By  act  passed  August  2,  1882 5,000 

The  above  work  was  transferred  to  Capt.  A.  M.  Miller,  Oorps  of 
Engineers,  U.  8.  A.,  on  the  30th  of  June,  1882. 

Money  statement. 

July  1,  1881,  amount  available |5,000 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1881 5,000 

Amount  appropriated  by  act  passed  August  2,  1882 5,000 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1884  . .  10, 000 
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2, 795  bales  of  cotton,  valued  at.. $139,750- 

2«  500  pounds  cotton-Beed 2,500 

Milscelianeous  products,  stores,  cattle,  hides,  &c 17, 438 

Value  of  return  freight,  plantation  supplies,  ^c 62, 700* 

Total 222,388 

The  work  is  in  the  collection  district  of  New  Orleans. 


P  19. 
IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  project  for  the  improvement  of  Cypress  Bayou  contemplated  the 
catting  out  and  dredging  a  channel  through  the  lakes  and  bayou.  This 
work  was  completed  in  1880,  and  has  resulted  in  giving  good  high  water 
navigation  between  Jeftierson,  Texas,  and  Bed  Biver,  in  Louisiana. 

No  work  wa«  done  on  the  bayou  last  season. 

The  property  was  taken  care  of  by  the  watchman,  and  several  repairs 
of  one  kind  and  another  were  made.  The  dredge-boat  belonging  to 
this  work  was  used  at  the  mouth  of  Bed  Biver. 

As  stated  in  my  report  for  1880,  should  further  improvement  be  de- 
sired, it  would  require  extensive  works,  such  as  recommended  by  Major 
Howell ;  that  project  being  to  construct  a  dam  across  the  lakes  at  Al- 
bany Point,  and  make  a  cut  through  to  Bed  Biver.  No  appropriation 
has  been  made  therefor. 

This  would  give  Jeflferson  navigable  water  nearly  all  the  year  round, 
and  would  greatly  benefit  Bed  Biver  above  and  below  Shreveport,  but 
if  the  work  should  be  once  begun  the  amount  of  money  required  should 
be  made  available  in  one  appropriation  for  the  successful  execution  of 
this  work. 

The  former  appropriations  are  as  follows: 

By  act  approvedJune  10,  1872 $10, 000 

By  act  approved  March  3, 1873 • 50,000 

By  act  approved  August  14,  1870 13,000 

By  act  approved  June  18, 1878 15.000 

By  act  approved  March  3,  1879 6,000^ 

AmouD  t  expended  to  end  of  fiscal  year  ending  June  30,  1881 91, 190 

The  above  work  is  in  the  collection  district  of  New  Orleans. 

On  June  30  the  above  work  was  transferred  to  Capt.  A.  M,  Miller, 
Corps  of  Engineers,  U.  S.  A. 

Money  statement 

July  1,  1881,  amount  available (^,810  00- 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 225  42 

July  1,  1882,  amount  available 2,584  58 


P    O. 

WATER  GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIB- 
UTARIES. 

Observations  were  continued  at  all  the  gauge  stations  during  the  year, 
and  repairs  made  to  those  at  Helena,  mouth  of  White  Eiver,  Eed  Eiver 
Landing,  ^STashville,  and  Florence.    The  bulletin  boards  established  last 
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year,  recording  each  morning  the  stage  of  water  for  the  benefit  of  pass- 
ing steamboats,  were  found  to  be  of  great  service. 

Kecords  of  the  daily  readings  of  the  gauges  were  furnished  the  Mis- 
sissippi Eiver  Commission. 

The  flood  of  the  past  spring  was  the  highest  ever  known  at  various 
points  on  the  Mississippi,  and  also  on  the  Cumberland;  and  accordingly 
new  high  water  marks  were  estat)li8hed  on  the  latter  stream  at  Nash- 
ville, and  on  the  former  at  Cairo,  Memphis,  Helena,  mouth  of  White 
Eiver,  and  Ked  River  Landing. 

The  following  table  gives  a  comi)arison  of  this  flood  with  the  highest 
water  previously  recorded  at  the  different  stations. 

Hydrographs  of  all  gauges  were  plotted  for  us  in  the  office. 

Copies  of  the  gauge  records  at  all  the  stations  for  the  year  are  trans- 
mitted herewith. 

In  accordance  with  joint  resolution  approved  February  21,  1871,  the 
sum  of  $5,000  is  appropriated  annually  for  the  gauges. 

On  June  30  the  al>ove  work  was  transferred  to  Capt.  A.  M.  Miller, 
Corps  of  Engineers,  U.  S.  A. 

Money  statement. 

July  1,  1881,  amount  available |6,511  10 

July  1,  188*2,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 5,751  81 

July  1,  1862,  amount  available 759  29 

Amouut  appropriated  by  act  passed  August  2,  1882 5, 000  00 

Aniount  available  for  fiscal  year  ending  June  30,  1883 , 5, 759  29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    5, 000  00 


Comparison  of  flood  of  1882  with  highest  water  previously  recorded  at  the  gauge  stations  on 
the  Mississippi  and  tributaries. 


Hiehest  water  pre- 
viously recorded. 


Stations. 


^--       rSSfg. 


•Cairo 

Memphis 

Helona 

Mouth  of  White  River  . 
Lake  Providence 

•  Vicksburg 

21'atchez 


1867  , 


1862  ' 
1862  ; 


Highest  water  of 
1882  to  June  30.        Excess  over 
previous 


Date. 


Gauge 
reading. 


Feet. 
50.97 

34.45 

46.40 
48. 20 
40.87 


Ked  River  Landing. 

Baton  Rouge 

OarroUton 

St.  Louis 

Louisville  (upper) . . 

Louisville  (lower)  ... 

TFort  Leavenworth. . 

Nashville 

Florence , 

Jacksonport 

Little  Rock 

Alexandria 


1862 

51.10 

1862 

50.30 

1874 

47.00 

1874 

36.15 

1862 

15.90 

1844 

41.39 

1832 

40.76 

1832 

67.50 

1867 

22.06 

1847 

54.67 

1867 

3L08 

1867 

32.83 

1857 

3L00 

1866 

36.46 

I 

Feb. 
CMar. 
{Mar. 

Mar. 

Feb. 

Mar. 
iMar. 
)Mar. 
I  Mar. 
iMar. 
I  Mar. 
I  Mar. 
I  Mar. 
!  Feb. 

Feb. 

Feb. 

Apr. 

Jan. 

Jan. 

May 

Feb. 

Mar. 


highest  rec- 
ords. 


Feet. 
51.87 

35.15 

47.20 
48.40 
38.32 

48.75  I 

47. 76  j 

48.50  • 
35.95 
14.95  ; 
28.20 
37.40  ' 

63.00 ; 

14.60  I 
55.30  i 
30.00  I 
31.20  I 
26.70  1 
34.85 


Feet. 


0.90 

0.70 

0.80 

0.20 

*—  2.65 

—  2.35 

—  2.55 

1.50 

—  0.20 
,  —  0. 95 

—13. 19 

—  3.36 

—  4.50 

—  7.46 
0.63 

—  LOS 

—  1.63 

—  5.30 

—  1.61 


*  The  minus  (— )  sign  denotes  that  the  high  water  of  1882  was  below  the  highest  water  previously 
Tecoiided. 
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P  21. 


EXAMINATION   OF  BEAR  CREEK,  RUNNING  INTO  YAZOO  RIVER,  MISSIS- 
SIPPI. 

United  States  Engineer  Office, 

MemphiSj  Tenn,^  December  10,  1881. 

General  :  I  have  the  honor  to  suttmit  the  following  report  on  the 
examination  of  Bear  Creek,  Mississippi,  made,  under  my  direction,  by 
Mr.  Walter  S.  Davis,  assistant  engineer,  as  called  for  by  the  river  and 
harbor  act  of  March  3, 1881. 

'This  stream,  which  is  a  tributary  of  the  Yazoo,  lying  between  that 
stream  and  the  Big  Sunflower,  consists  of  a  series  of  small  lakes  con- 
nected by  narrow  branches,  and  is  in  length  about  90  miles.  At  low- 
water  the  lakes  and  branches  are  totally  unnavigable,  and  are  desig- 
nated by  Mr.  Davis  as  nothing  more  thiin  stagnant  ponds.  When  a  rise 
occurs  in  the  Yazoo,  Bear  Creek  and  its  connecting  lakes  are  filled  by 
back  and  head  water  from  that  stream,  sufficient  in  volume  to  render 
the  channel  navigable  for  upwards  of  five  months  in  the  year,  or  during 
the  continuance  of  a  moderately  high  stage  of  water  in  the  Yazoo. 

It  is  only  during  this  period  that  any  improvement  would  be  of  serv- 
ice, giving  to  the  planters  in  that  immediate  section  the  means  of  ship- 
ping their  products  down  the  stream,  instead  of  hauling  to  the  Yazoo 
landings. 

The  improvement  of  Bear  Creek  would  consist  simply  in  cutting  out 
sufficient  timber,  &c.,  to  give  a  good  high-water  channel  for  such  small 
steamers  as  might  navigate  the  stream.  The  estimated  length  of  such  a 
channel  through  the  creek  proper  and  lakes  is  44  miles;  and  the  esti- 
mated cost  of  the  work  is  placed  at  $6,000. 

The  value  of  the  products  shipped  via  Bear  Creek  during  the  season 
of  1880  is  estimated  by  the  planters  on  the  stream  at  $71,600. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.A, 


REPORT  OF   MR.    WALTER   S.    DAVIS,   ASSISTANT  ENGINEER. 

Memphis,  Tenn.,  September  30,  1881. 

Major:  In  accordance  with  your  instructions  to  make  an  examination  of  Bear 
Creek,  Mississippi,  I  have  the  honor  of  submitting  the  following  report: 

Bear  Creek,  rising  in  Mosquito  Lake,  Leflore  County,  and  flowing  90  or  100  miles 
through  Leflore,  and  parts  of  Sunflower  and  Washington  counties,  in  a  southerly 
direction,  forming  the  connecting  link  of  a  chain  of  small  lakes,  empties  into  Wasp 
Lake,  and  througli  Wasp  Lake  into  Yazoo  River. 

It  lies  entirely  between  the  Yazoo  and  Sunflower  rivers. 

On  the  14th  of  July,  1881,  with  two  light  skifl's,  camp  outflt,  and  with  two  experi- 
enced skiffmefi  and  a  cook,. I  commenced  at  the  month  of  Wasp  Lake  the  ascent  of 
Bear  Creek. 

Wasp  Lake  is  8  miles  long,  from  80  to  300  feet  wide,  and  from  2^  to  11  feet  deep  at 
the  present  stage  of  water,  which  was,  I  learn,  very  low.  Its  banks  are  from  10  to  20 
feet  nigh,  and  very  gi'adually  sloping,  never  caving  nor  sliding,  and  are  covered  with 
a  growth  of  scrubby  swamp  elm  near  the  water's  edge,  and  150  feet  up  the  slope. 
Beyond  this  low  growth  are  large  forests  of  oak,  gum,  hickory,  and  pecan,  inter- 
spersed with  numerous  cypress  brakes,  varying  in  size  from  1  to  1,000  acres,  and  con- 
taining lumber  of  the  best  quality. 

There  is  a  steam  saw-mill  at  the  mouth  of  Wasp  Lake,  and  one  4  miles  higher  up; 
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both  constantly  engaged  in  sawing  lumber  that,  during  high-water,  is  rafted  down 
Bear  Creek. 

The  soil  on  both  sides  of  Wasp  Lake,  and  in  fact  to  tlxe  head  of  Bear  Creek;  is  rich 
alluvial  and  very  productive. 

With  the  exception  of  two  hundred  trees  to  be  cut  on  Willow  Point,  and  twenty- 
five  lar^e  cypress  tress  at  its  head,  Wasp  Lake  requires  no  work  to  make  it  navigable 
during  high- water. 

After  leaving  Wasp  Lake  I  foiind  Bear  Creek  proper  very  shallow  and  sluggish. 
Its  bed  is  of  soft  blue  mud,  its  banks  low  and  frequently  marsh  v.  A  few  hundr^  feet 
on  each  side  of  the  creek  the  ground  abruptly  rises,  forming  what  are  known  as  '^sec- 
ond banks."  In  this  basin  or  laree  channel  the  creek  meanders  from  bank  to  bank, 
frequently  widening  out  into  shallow  lakelets  that  are  hardly  more  than  stagnant 
pools.  Some  of  these  are  from  .200  to  300  feet  wide,  and  so  shallow  that  we  were 
forced  to  wade  and  drag  our  skiffs  along  through  soft  mud  and  shallow  water. 

The  '' second  banks "  mentioned  above  continue  almost  the  entire  length  of  the 
creek.  So  small  is  the  fall  from  its  source  to  its  mouth,  that  as  soon  as  the  Yazoo 
River  rises  a  few  feet  it  backs  its  water  up  the  creek,  giving  it  the  appearance  of  a 
long  lake  from  300  to  600  feet  wide,  and  entirely  within  the  second  banks.  As  the 
river  rises  it  continues  to  back  up  tne  creek  until  it  reaches  a  distance  of  40  mile& 
from  its  mouth,  when  the  river  breaks  through  above  and  fiows  down  the  creek ;  then 
it  has  a  current  nearly  equal  to  that  of  the  river. 

I  learn  that  for  five  months  in  the  year  Bear  Creek  is  from  8  to  15  feet  deep. 
This  information  is  corroborated  by  well-defined  water-marks  upon  the  trees  along 
the  banks.  It  is  therefore  only  fit  for  navigation  during  the  winter  and  earlier  part 
of  spring,  a  time  when  the  country  lying  between  Bear  Creek  and  the  rivers  Yazoo- 
and  Sunflower  is  so  boggy  that  the  planters  living  upon  the  creek  are  foiced  to  shi{K 
their  produce  down  in  nat-boats,  or  by  the  Evergreen,  a  small  stem- wheel  boat  that 
makes  a  few  trips  in  the  creek  in  winter,  carrying  at  a  trip  100  bales  of  cotton,  cot- 
ton-seed, &c. 

,  For  8  miles  up  the  creek  (16  miles  from  mouth  of  Wasp  Lake)  to  Cattlings  the  t  iniber 
was  cleared  within  second  banks  about  twenty-five  years  ago,  and  now  in  its  stead 
there  is  a  small  scrubby  growth  of  swamp-elm  principallv,  as  mentioned  above.  I 
was  informed  that  some  of  the  largest  Yazoo  River  boats  have  run  up  to  this  point,, 
and  that  during  the  war  gunboats  with  their  transports  came  here. 

To  improve  the  creek  to  Cattlings  it  is  only  necessary  to  cut  or  girdle  the  trees  on 
the  inner  sides  of  bends.  Above  Cattlings  the  growth  Is  heavier,  consisting  princi- 
pally of  bitter  pecan  and  cypress.  In  the  summer  of  1880,  some  citizens,  beemnin^  at 
Cattlings,  cut  an  avenue  50  feet  wide  up  the  creek  (within  "second  banks," ignoring 
the  present  small  channel  of  30  feet  and  running  as  nearly  straight  as  possible)  for  » 
distance  of  15  miles  to  the  head  of  Six  Mile  Lake.  They  simply  cut  the  trees  down^ 
leaving  them  matted  across  the  creek  so  thick  as  to  stop  our  progress  in  skifiis  en- 
tirely. The  cost  of  cutting  this  avenue  was  ^600.  Last  winter  the  falleu  trees  being 
still  green,  remained  underwater,  allow^ingtwo  small  steamers,  the  Alert  and  the  Ever- 
green, to  pass  freely  over  them,  but  now  they  are  dry  and  will,  I  think,  rise  to  the 
surface  and  float  into  drifts  next  winter,  completely  obstructing  navigation  for  the 
season,  but  can  perhaps  be  burned  during  low-water  in  the  summer  of  1882.  ^Hiring 
two  horses  and  taking  with  me  as  guide  an  experienced  raftsman,  who  was  familiar 
with  the  country,  I  rode  to  the  head  of  One  Mile  Lake,  a  distance  by  creek  estimated 
to  be  25  miles.  At  the  head  of  One  Mile  Lake  the  creek  becomes  very  narrow  and  its 
bed  is  filled  with  very  large  cypress  trees. 

The  country  for  12  miles  above  is  low  and  swampy,  subject  to  inundations,  and  is 
uninhabited.  Still  higher  above  are  large  plantations  on  the  creek  banks,  but  the 
Yazoo  River  is  near,  and  roads  leading  to  It  are  hard  and  firm  even  in  winter.  Con- 
sidering the  above  facts,  I  regard  One  Mile  Lake  the  head  of  navigation  for  Bear 
Creek. 

From  Cattlings  to  One  Mile  Lake  there  are  three  other  lakes  through  which  the 
creek  runs,  namely.  Four  Mile  Lake,  Six  Mile  Lake,  and  Three  Mile  Lake,  having 
lengths  of  4,  6,  and  3  miles  respectively,  as  indicated  by  their  names,  and  varying  iu 
width  fh)m  100  to  1,000  feet,  and  in  depth  from  6  to  22  feet. 

I  find  Bear  Creek  to  be  navigable  for  steamboats  five  months  in  the  year,  for  a  dis- 
tance of  40  miles  from  its  mouth. 

It  has  22  miles  of  lakes  that  require  very  little  improvement,  viz : 
Wasp  Lake,  8  miles  long,  maximum  depth  11  feet,  maximum  width  200  feet. 
Four  Mile  Lake,  4  miles  long,  maximum  depth  22  feet,  maximum  width  1,070  feet. 
Six  Mile  Lake,  six  miles  long,  maximum  depth  18  feet,  maximum  width  500  feet. 
Three  Mile  Lake,  three  miles  long,  maximum  depth  12  feet,  maximum  width  250  feet. 
One  Mile  Lake,  one  mile  long,  maximum  depth  12  feet,  maximum  width  200  feet. 
This  leaves  18  miles  of  Bear  Creek  to  be  improved. 
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The  following  is  an  estimate  of  valne  of  shipments  during  1880  as  obtained  from 
planters  on  Bear  Creek :  » 

Shipped  down  the  creek : 

1,000  b^es  of  cotton,  worth  $50  per  bale $50,000 

90,000  oak  staves,  worth  $140  per  thousand 12,600 

-500  tons  cotton  seed,  worth  $6  per  ton '^ 3,000 

400,000  feet  lumber,  worth  $15  per  1,000  feet 6,000 

Total 71,600 

Shipped  up  the  creek : 
Supplies  and  general  merchandise $800 

To  give  an  open  channel  75  feet  wide  and  40  miles  long,  the  following  is  a  list  of 
obstructions  to  be  removed : 

Number  of  trees  to  be  cut 13,572 

Number  of  logs  to  be  taken  out  of  channel *. 6,786 

Number  of  treeA  to  be  girdled..-. S7,144 

Number  of  snags  to  be  removed  from  channel 150 

ESTIMATES. 

Cost  of  working  party  for  one  month : 

Engineer  in  charge $150 

Mate  or  overseer 100 

Cook  and  assistant 60 

^  laborers  at  $40  per  month  each 800 

Subsistence  for  24  men,  at  50  cents  per  day  each 360 

Total 1,470 

Building  flat-boat 300 

Cost  of  outfit  (tools,  tents,  &c.) 520 

Cost  of  three  months'  labor  and  subsistence  of  laborers 4, 410 

Contingencies 770 

Total  estimate 6,000 

Very  respectfully,  your  obedient  servant, 

Walter  8.  Davis, 

A^mianX  Engineer. 
Maj.  W.  H.  H.  Bbnyaurd, 

Carps  of  Engineers,  U,  S.  A, 


P  22. 

EXAMINATION  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

United  States  Engineer  Office, 

Memphis^  Tenn.y  December  10, 1881. 

General:  I  have  the  honor  to  submit  the  following  report  of  an 
examination  of  Big  Black  Eiver,  Mississippi,  made,  under  my  direction, 
by  Mr.  Walter  S.  Davis,  assistant  engineer,  in  accordance  with  the  pro- 
visions of  the  river  and  harbor  act  of  March  3, 1881. 

Thi^  stream  rises  in  Choctaw  County,  Mississippi,  flows  in  a  general 
southwesterly  direction,  and  empties  into  the  Mississippi  at  Grand  Gulf, 
having  an  estimated  length  of  about  400  miles. 

I  directed  the  examination  to  commence  at  the  crossing  of  the  Chicago 
and  New  Orleans  Eailroad,  and  to  be  continued  to  the  mouth;  a  total 
estimated  distance  of  226  miles. 

The  first  96  miles  of  the  jmrtion  examined,  from  the  raihx)ad  crossing 
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to  Cox's  Ferry,  was  found  to  be  so  insignificant,  and  the  obstructions  to 
navigation,  even  at  high-water,  so  great,  that  no  estimate  has  been  made 
for  t£e  improvment  of  this  reach. 

From  Cox's  Ferry  to  the  mouth,  a  distance  of  130  miles,  the  usual  ob- 
structions of  snags,  logs,  and  overhanging  trees,  with  several  steamboat 
wrecks,  are  the  impediments  to  navigation,  for  the  removal  of  which  the 
estimated  cost  is  $32,000.  This  estimate  contemplates  only  the  clearing 
of  a  channel  suitable  for  navigation  during  the  higher  stages  of  water. 
Sand-bars  and  elevated  gravel-beds  are  too  extensive  and  numerous  to 
justify  a  sufficient  removal  of  them  to  permit  the  passage  of  the  smallest 
steamboats  during  the  season  of  lowest  water. 

In  addition  to  the  obstructions  mentioned,  there  are  two  railroad 
bridges  across  the  stream,  neither  of  which  is  provided  with  a  draw- 
span.  They  were  built  under  authority  of  the  State  legislature,  one  by 
the  Vicksburg  and  Meridian  Bailroad,  the  other  by  the  Mississippi  Val- 
ley and  Ship  Island  Bailroad.  The  first  is  about  40  miles  below  Cox's 
Ferry,  and  90  miles  above  the  mouth  of  the  river.  As  the  lower  chord 
of  this  bridge  is  only  about  7  feet  above  extreme  high-water,  and  40  feet 
above  low- water,  it  offers  a  complete  bar  to  navigation  at  this  point. 

The  IViississippi  Valley  and  Ship  Island  Bailroad  Bridge  crosses  at  about 
15  miles  above  the  mouth.  The  lower  chord,  being  about  9  feet  above 
extreme  high-water  and  47  feet  above  low-water,  is  a  complete  stoppage 
to  navigation  there. 

Beliable  statistics  of  the  commerce  tributary  to  the  river  could  not  be 
gathered  ;  but  the  presumption  is  that  a  considerable  amount  of  cotton 
was  carried  out  by  boats  during  high-water  before  the  Mississippi  Val- 
ley and  Ship  Island  Bailroad  Bridge  virtually  closed  the  river  to  the  nav- 
igation of  such  small  boats  as  made  their  way  up  during  high- water. 

For  a  more  detailed  account  of  the  nature  of  obstructions,  reference 
may  be  had  to  the  report  of  Mr.  Davis,  herewith. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd. 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  8.  A. 


KEPORT  OF  MR.   WALTER  S.   DAVIS,   ASSISTANT  ENGINEER. 

Memphis  Tenn.,  October  1,  1881. 

Major:  In  compliance  with  your  instrnctions  to  make  an  examination  of  Big  Black 
River,  Mississippi,  I  have  the  honor  to  submit  the  following  report : 

On  the  *2Sth  oi  July,  1881,  I  commenced  at  Yaugban's  Station,  on  the  Chicago,  Saint 
Louis  and  New  Orleans  Railroad,  the  descent  of  Big  Black  River,  having  previously 
procured  two  light  skilfs  and  camp  outfit,  and  having  employed  two  experienced  skiff- 
men  and  a  cook. 

Big  Black  River  rises  in  Choctaw  County,  and  flowing  southwest  through  Choctaw 
and  Montgomery  counties,  and  forming  the  boundaries  in  part  of  Carroll,  Attala^ 
Holmes,  Yazoo,  Hinds,  Warren,  and  Claiborne  counties,  empties  into  the  Mississippi 
River  a  mile  above  Grand  Gulf.  Its  length  is  estimated  to  be  400  miles,  and  it  drains 
between  2,700  and  2,800  square  miles. 

For  convenience  1  have  divided  Big  Black  River  into  three  divisions  or  stretches. 

FIRST  STRETCH 

Extends  from  the  source  to  Way's  Bluff,  on  the  Chicago,  Saint  Louis  and  New  Orleans 
Railroad  mentioned  above,  a  distance,  estimated,  by  river  of  180  miles.  Down  to 
Vaiden,  on  the  said  railroad,  the  river  is  only  a  small,  swift  creek.  From  Yaiden  to 
Way's  Bluff,  a  distance  of  45  miles  by  railroad,  the  river  is,  in  its  general  course,  par- 
allel with  the  railroad,  and  in  many  places  they  are  only  half  a  mile  apart. 
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The  country  lyin^  along  this  stretch  is  gently  rolling  and  well  settled.  The  soil  i» 
principally  of  a  hard,  grayish,  craw-fishy  nature,  very  thin,  and  in  many  places  filled 
with  soft  i>ebble8,  or  gravel,  of  ferru^iuons  formation.  There  are,  however,  some  rich 
plantations  along  the  river,  a  few  miles  fi-om  it.  The  timber  is  mostly  beech,  holly, 
oak,  hickory,  and  gnm. 

Owing  to  the  hardness  of  the  soil  along  the  river,  its  banks  are  constantly  washing 
or  caving  and  changing  its  course,  causing  large  trees  that  grow  thick  upon  the 
banks  to  fall  into  the  channel.  The  current  in  this  stretch  is  so  swift  and  the  bends 
are  so  sharp  that  it  is  not  considered  fit  for  navigation  of  any  description. 

SECOND  STRETCH 

Extends  from  Way^s  Bluff  to  Cox's  Ferry  in  the  extreme  southern  part  of  Yazoo- 
County,  embracing  a  distance  estimated  to  be  96  miles  by  river  and  35  miles  on  an 
air  line.  Its  banks  are  very  low,  and  like  the  first  stretch  constantly  caving  and  caus- 
ing the  river  to  make  new  channels. 

At  Moore's  Bluff  I  found  the  oscillation  of  the  water  of  1B81  to  be  15.5  feet,  while 
the  right  bank  is  only  10  feet  high.  The  greatest  depth  of  water  at  this  point  was  7 
feet,  and  the  width  of  river  on  water  surface  was  100  feet. 

On  each  side  of  the  river  the  swamp  is  very  heavily  timbered  and  generally  cov- 
ered with  an  almost  impenetrable  wall  of  cane,  vines,  &c.  Owing  to  the  smallness 
of  the  channel  and  the  great  volume  of  water  to  be  discharged  in  the  rainv  season,  the 
river  overflows  the  lands  l^ing  on  each  side  for  2  and  in  many  places  for  3^  miles. 
While  this  swamp  or  overflowed  land  is  very  rich  alluvial,  it  is  not  considered  fit  for 
cultivation  on  account  of  being  under  water  almost  all  the  winter  and  early  spring. 
I  see  no  reason  why  these  lands  could  not- be  reclaimed  by  a  system  of  levees  along 
the  river  banks.  During  the  winter  and  spring  the  roads  crossing  the  swamp  are 
almost  impassable. 

The  width  of  the  river  at  low-water  is  from  30  to  120  feet,  and  its  depth  ranges 
firom  10  inches  to  13  feet.  Sand  shoals  covered  with  not  more  than  10  inches  of  water 
take  up  about  one-half  of  this  stretch,  making  it  exceedingly  difficult  for  us  to  pass 
down  in  our  small  skiffs. 

As  the  course  of  the  river  is  very  crooked,  the  current  swift,  the  bends  acute,  and 
the  channel  in  many  places  filled  with  logs,  sand,  and  willows,  it  often  divides  itself 
into  small  chutes  and  cut-offs  across  bends  that  would  have  to  be  dammed  before  this 
part  of  the  river  could  be  made  serviceable  for  navigation.  But  even  then  the  swift-  . 
uess  of  the  current,  the  suddenness  of  the  overflows,  and  the  liability  of  .the  channel 
to  change  at  any  time,  would  prevent  the  permanency  of  any  improvements  that  might 
otherwise  be  made  upon  the  odnks. 

The  most  of  the  logs  in  the  channel  in  this  stretch  lie  entirely  across  the  river,  with 
their  roots  imbedded  in  the  bank  on  the  having  side  and  their  branches  covered  with 
sand  on  the  other. 

The  following  table  shows  more  fully  the  condition  of  the  second  stretch.  The  logs 
I  actually  counted;  the  number  of  leaning  trees  was  estimated  : 

Number  of  logs  in  channel 2, 920 

Number  of  leaning  trees 17, 000 

Number  of  snags 2, 815 

Average  depth  of  low-water 4  feet. 

Average  depth  of  high-water 17  feet. 

Average  width  of  channel  in  low-water 70  feet, 

I  do  not  think  the  second  stretch  practicable  for  navigation,  and  will  therefore  pass 
on  to  the  consideration  of  the 

THIRD  STRETCH. 

This  begins  at  Cox's  Ferry  and  ends  at  the  mouth  of  the  river.  Its  estimated  length 
(pilots'  measurement)  is  130  miles,  while  the  distance  on  an  air  line  is  only  43  miles. 

A  comparison  of  these  distances  shows  that  the  river  trebles  itself  in  this  stretch; 
and  this  is  really  true,  there  being  a  continuous  chain  of  large  bends,  some  of  which 
are  6  miles  around  and  onl}'^  a  few  hundred  feet  across.  These  bends  are  less  acute 
than  those  above  Cox's  Ferry,  and  the  channel  is  deeper  and  wider,  the  banks  higher, 
the  swamp  narrower,  and  more  generally  cultivated.  The  bench  lands  of  this  stretch, 
as  well  as  those  along  the  lower  part  of  the  second  stretch,  are  very  productive  and 
covered  with  large  plantations.  Some  of  these  annually  produce  several  hundred 
bales  of  cotton^  as  well  as  some  com  and  other  grain. 

I  have  been  informed  by  citizens  residing  near  Cox's  Ferry  that  in  the  years  1875 
and  1876,  while  the  Vicksburg  and  Meridian  Kailroad  bridge  was  down,  three  steam- 
boats came  up  the  river  as  high  as  this  point.  Two — the  Gray  Eagle  and  the  £.  G. 
Good — were  steam  keel-boats,  and  the  third — the  Paxton — was  a  small  side-wheel  boat 
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from  the  coast.  These  boats  came  up  ladeu  with  freight,  and,  ou  their  return,  earned 
<lowu  the  river  between  500  and  600  bales  of  cotton,  but  as  the  bridge  was  rebuilt  in  the 
summer  of  1876,  no  other  steamboats  have  been  seen  so  high  np  the  river  since. 

While  the  distance  between  the  tops  of  the  banks  ranged  from  200  to  350  feet,  the 
width  of  the  water  surface  at  low-water  measured  from  40  to  175  feet.  Its  greatest 
depth  found  (except  near  mouth)  was  at  Bauldwin's  Ferry,  where  it  was  18.5  feet. 
The  maximuni  high-water  marks  found  were  at  the  Yicksburg  and  Meridian  Railroad 
bridge,  and  at  the  Mississippi  Valley  and  Ship  Island  Railroad  bridge.  At  the  former 
X)laoe  it  was  32.5  feet,  and  at  the  latter  38.5.  As  the  fiver  was  said  to  be  lower  than 
ever  known  before,  38.5  feet  may  be  considered  the  greatest  oscillation  of  Big  Black 
River. 

Several  miles  below  Cox's  Ferry  there  are  some  very-  steep  bluffs,  from  100  to  200 
feet  high,  and  covered  with  rock  of  limestone  formation.  The  largest  of  these  are 
'^  Sugar-loaf  Bluff,"  at  the  point  where  the  line  between  Yazoo  and  Warren  counties 
intersect  the  river,  and  ''Birdsong's  Bluff,''  at  Birdsong's  old  ferry.  It  is  here  that  a 
contemplated  railroad  from  Vicksburg  to  Canton  would  cross  the  river.  Down  to 
this  point  the  bed  and  banks  of  the  river  are  sandy,  but  from  here  down  to  the  Vicks- 
burg and  Meridian  Railroad  the  bed  is  generally  gravelly,  and  in  many  places  the 
current  is  very  swift  and  channel  shallow. 

The  following  table,  taken  from  my  field-noies,  shows  the  extent  of  the  gravel  beds 
in  this  stretch,  where  the  depth  is  less  than  3  feet.  Over  all  these  gravel  l^ds  I  found 
the  current  very  swift,  running  at  the  rate  of  from  4  to  7  miles  per  hour.  There  were 
a  great  many  logs  partly  imbedded  in  the  gravel.  The  small  sand  shoals  are  too  nu- 
merous to  attempt  to  describe. 


I 


Name. 


Length. 


Channel   in 
water. 


low- 


No  name 

Do 

Do 

Do 

Do 

Do 

Do 

Birdaong'B  Ferry 

No  name 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Mouth  Fourteen -mile  Creek 

Mouth  Sand  Creek 

No  name 

Hamer'a  Ferry 

Mouth  of  creek 

Do .' 

Hankerson's  Ferry 

Month  of  river 


Feet 
800 


100 
100 

:ioo 

300 
300 
100 
150 
100 
790 


810 
100 
100 


Remarks. 


Depth.   ;  Width. 


420  , 


50 
600 
150  , 


100 

450  I 
100 

100 
600 

450 
525 
500 


FtH, 


2.3 
2.5 
8 

0.5 
0.5 
0.5 
1.5 
1 
0.4tol 


0. 4  to  1 
2 
8 


1.5 


1.5 
2 


8 

1.5 

1.5  1 

1 

2.5  I 
2  I 
2.5; 


FuL 

60 


100 
80 
100 
120 
110 
90 
75 
ISO 
16  5 


155 
130 
100 

110 


120 
120 

80 


90 
130 
110 

120 


95 
liO 
350 


Located  between  Cox's  and  Messenger  8 
ferries;  current  very  swift;  rocky  bod 
with  logs. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Six  rocky  islands  from  100  to  150  feet  loos 
and  50  feet  wide  rise  in  the  middle  of 
channel  3  feet  out  of  water ;  rocky  bed, 
with  logs. 

Do. 

Do. 
Bel«iw  Messenger's  Ferry;   rocky  bed, 

with  logs. 
Below  Yicksburg  and  Meridian  Bailroad 
and  above  Bauldwin's  Ferry ;  swift  cur- 
rent ;  rocky  bed,  with  logs. 

Do. 

Do. 
Below  Fisher's  and  above  Hammer's  fer- 
ries; current  swift;  rocky  bed,  with 
logs. 

Do. 

Do. 
Current  swift ;  sandy  bed,  full  of  logs  and 
snags. 

Current  swift;   gravel  and  clay  shoals 
full  of  logs  and  snags. 
Do. 
Do. 
Current  very  swift ;  sand  shoal. 


Besides  the  above  there  is  a  lar^e  flat  rock  in  the  middle  of  channel  below  Hanker- 
son's  Ferry  80  feet  long,  45  feet  wide,  and  rising  3.5  feet  out  of  the  water. 

The  river  runs  in  a  southerly  course  to  Caker's  Ferry,  within  1  mile  of  Edwards' 
Depot  ou  the  Vicksburff  and  Meridian  Bailroad,  then  west  6  miles,  then  turning  south 
crosses  the  said  railroad.    On  the  left  bank  of  the  riyer  at  Caker's  Ferry  is  a  high  hill 
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with  the  road  asoendinii^  it  that  leads  to  Edwards'  Depot.  This  town  coDtains  ahotit 
1,000  inhabitants,  and  shipped  last  year  (I  was  informed)  16,000  bales  of  cotton,  and 
do*  s  a  large  plantation-snpply  business  for  the  surronndtng  country. 

The  Vicksbnrg  and  Meridian  Railroad  bridge  across  tbe  liver  is  a  Howe  truss  bridge, 
supported  by  trestling,  or.  six  wooden  piers,  56  feet  apart.  It  is  not  a  draw-bridge. 
From  top  of  rail  to  water  measured  43.5  feet,  and  frora  bottom  of  sill  to  water  39.5 
feet.  Ordinary  high-water  rises  '^0  feet  above  piesent  water  snrface,  and  extreme 
high-water  32.5  feet,  fo  that  there  is  only  a  space  of  from?  to  21  feet  between  bottom 
of  bridge  and  water,  too  small  to  allow  the  smallest  steamboats  to  pass  through. 

A  quarter  of  a  mile  above  the  bridge  the  river  receives  a  tributary  from  the  north, 
known  as  Clear  Creek,  and  mHkes  at  this  point  a  bend  towards  the  south,  approach- 
ing the  said  railroad  and  caving  away  the  south  bank.  For  the  protection  of  this 
bank  the  railroad  company  has  built  five  strong  wing-dams  of  post  and  plank,  each 
several  hundred  feet  long,  and  about  20  feet  high.  These  wing-dams  have  only  par- 
tially stopped  the  caving,  and  deepened  the  channel  to  12  feet  on  the  north  of  them. 
Immediately  below  the  bridge  tne  wrecks  of  three  large  steamboats,  that  were 
bnmed  either  in  1873  or  lh74,  are  still  lying  in  the  channel,  only  half  covered  by  water. 
I  WMs  told  that  the  largest  of  these  had  a  carrying  capacity  of  500  tons. 

From  the  bridge  t.o  Banld  win's  Ferry,  a  distance  of  about  25  mi  lea,  the  river  is  very 
tortuous;  but,  with  the  exception  of  the  shoals  mentioned  above,  it  has  an  average 
depth  of  six  feet.  It  receives  its  largest  tributary,  Fcmrteen-Mile  Creek,  from  the  left 
bank,  a  few  miles  above  the  ferry.  Cypress  lumber  is  rafted  from  said  creek  down  Big 
Black  every  winter.  During  the  month  of  August  tbe  raftsmen  cut  into  the  river 
most  of  the  overhanging  willows  for  a  distance  of  about  40  miles,  and  as  they  were 
floating  on  the  surface  when  I  passed  down,  they  rendered  my  progress  very  slow. 
How  mnch  lumber  is  annually  rat  ed  down  the  river  I  could  not  ascertain.  I  learned 
from  the  ferryman  at  Bauld win's  Ferry  that  a  small  steamboat  has  been  making  (np 
to  last  winter^  two  or  three  trips  a  year  up  to  this poinK  each  time  bringing  up  merchan- 
dise and  carrying  back  cotton,  cotton-seed,  &.C.,  but  ne  did  not  know  what  amounts. 
It  has  now  left  the  river.  At  Wilkins' Ferry  (13  miles  below)  there  still  remains  a  small 
i^arehouse,  where  the  cotton  from  several  plantations  used  to  be  stored  for  shipment. 
Here  the  telegraph  wire,  connecting  Vicksburg  and  points  southeast,  crosses  the  river. 

About  15  miles  above  the  mouth  of  Big  Black  Biver  is  the  Mississippi  Valley  and 
Ship  Island  Railroad  bridge.  It  is  not  a  draw-bridge,  but  a  strong  iron  bridge,  and 
had  only  a  short  time  been  completed  when  I  reached  it.  It  is  substantially  built  on 
trestle-work,  having  its  main  span,  of  122.5  feet,  supported  on  two  piers  situated  on 
opposite  banks  of  the  river.  The  distance  between  their  foundations  if  105  feet.  The 
perpendicular  distance  from  top  of  rail  to  water  was  49.85,  and  from  bottom  of  lowest 
•ills  to  water  46.9  leet.  I  found  the  high- water  mark  of  IHe^l  on  the  trestling,  88.*feet 
above  low-water.  This  shows  an  oscillation  of  38.5  feet  to  be  the  greatest  I  found  in 
the  river.  The  greatest  depth  of  water  under  bridge  was  11.4  feet,  but  the  river  was, 
as  I  have  stated  aliove,  at  its  lowest  stage.  Ordinary  high-water  is  from  20  to  30  feet 
higher  at  thi^  point  than  the  present, leaving  a  space  between  bridge  and  water  of 
from  17  to  27  feet,  which  snace  is  reduced  to  only  8.4  feet  in  extreme  high-water. 
Now,  as  the  river  is  only  navigable  in  high-water,  I  consider  this  bridge  a  bar  to  navi- 
gation for  all  points  above. 

With  the  exception  of  the  shoals  described  in  the  foregoing  pages.  Big  Black  River 
has  an  average  depth  of  6  feet  and  an  average  width  of  1^  feet  in  low-water  from 
the  Vicksburg  and  Meridian  Railroad  bridge  tu  its  month,  while  in  winter  and  early 
spring,  or  for  four  or  five  months  in  the  year,  it  has  an  average  depth  and  width  of  16 
and  150  feet,  respectively.  In  this  part  of  the  river,  with  a  tortuous  course,  it  has 
high  sloping  banks  covered  thickly  with  willows.  Being  of  alluvial  or  mud  deposit 
formation,  these  banks  do  not  wash  or  cave  like  those  of  the  upper  part  of  the  river, 
but  are  subject  to  frequent  slides,  recurring  principally  in  spring  when  the  water  is 
high.  I  noticed  several  places  where  the  entire  bank  for  a  depth  of  6  or  8  feet  and  a 
distance  of  50  or  100  feet,  had  slipped  into  the  middle  of  the  river  and  remained  with 
all  the  trees  that  had  grown  on  it  still  standing  erect.  As  these  slides  occur  every 
year  and  obstruct  the  channel  by  implanting  tinnly  into  the  bed  the  trees  that  grow 
upon  the  banks,  it  would  be  almost  useless  to  improve  the  channel  without  clearing 
or  deadening  the  trees  on  the  banks,  that  they  may  decay,  for  a  distance  of  75  or  100 
feet  from  the  water's  edge. 

With  a  view  to  this,  I  have  made  a  careful  calculation  of  the  number  of  trees  to  be 
cut,  as  given  l>elow. 

The  following  table  phows  the  number  of  logs  and  snags  in  this  stretch  I  have 
actually  counted,  as  well  as  the  number  of  trees  with  an  average  diameter  of  8  inches 
to  be  cut  and  girdled : 

Number  of  trees  on  bank  to  be  gird  led 226, 800 

Number  of  leaning  trees  to  be  cut 94,500 

Number  of  snags C,040 

Number  of  logs 7,291 

99  £ 
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COMMVRCIAL  STATISTICS. 

Owing  to  the  short  distances  between  the  Big  Black  and  navigated  streams,  and  be- 
tween the  Big  Black  and  operative  and  proHi>ective  railroads,  it  would  be  exceedingly 
difficnlt,  if  not  impossible,  to  state  with  accuracy  what  the  value  of  shipment  on  the 
river  would  be  if  it  were  improved,  or  what  its  commercial  advantages,  if  any  at  all^ 
would  be  to  the  country  through  which  it  flows.  I  learned  from  old  settlers  that  yeare 
ago,  long  belore  there  were  any  railroads  through  this  country,  there  were  large  quaa- 
titit'S  of  cotton  and  other  articles  of  produce  annually  shipped  down  the  river  in 
flat  and  keel  boats,  bnt  as  such  information  was  rather  vague  I  could  not  attach  much 
importance  to  it.  The  only  oonoborative  evidence  I  found  of  this  information  was 
the  existence  of  three  wrecks  of  keel-boats  I  passed  lying  in  the  channel  in  the  lower 
part  of  Yazoo  County. 

Tlie  following  is  a  statement  of  distances  between  Big  Black  and  navigated  streanUy 
or  between  it  and  railroads,  and  the  distances  between  proposed  and  operative  rail- 
roads crossing  the  river: 

From  Satartia,  on  Tazoo  River,  to  Big  Black 8 

These  rivers  run  in  a  parallel  course  to  a  point  op]K>site  Vicksburg,  varying  in 
distance  from  7  to  16  miles. 
From  Vicksburg  down,  Big  Black  and  Mississippi  River  gradually  approach  each 

other  to  Grand  Gulf,  at  no  point  farther  separated  than 12 

The  Mississippi  Valley  and  Ship  Island  Railroad,  on  leaving  Vicksburg,  grad- 
ually approaches  Bi^  Black  until  it  crosses,  15  miles  above  the  mouth. 

From  Big  Black  to  the  nearest  i>oint  on  the  Jackson  and  Natchez  Railroad 15 

|i  As  I  have  already  stated,  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad 

runs  close  along  the  river  to  Way's  Bluff;  then  leaves  it  at  an  angle  of  about 

450. 

From  Way's  Bluff  to  the  point  where  the  proposed  Canton  and  Yazoo  City  road 

is  to  cross  the  river,  as  per  recent  survey 12 

From  same  point  to  Canton 12 

From  s«id  point  to  Yazoo  City 16 

From  said  point  to  crossing  of  the  proposed  Jackson  and  Yazoo  City  Railroad.        7 
From  last-mentioned  crossing  to  proposed  Vicksburg  and  Canton  Railroad  cross- 
ing       2(H 

From  this  crossing  to  Vicksburg  and  Meridian  Railroad  Bridge 9 

From  Vicksbnrg  and  Meridian  Railroad  Bridge  to  the  Mississippi  Valley  and 

Ship  Island  Railroad  Bridge 20} 

From  last-named  bridge  to  the  mouth  of  Big  Black  River 7 

These  are  all  air-line  distances. 

ESTIMATES. 

Cost  of  working  party  for  one  month : 

Engineer  in  charge $150 

Mate  or  overseer 16() 

Etigineer  of  boat 100 

Cook  and  assistant 00 

W  men,  at  $40  per  month  each 800 

Subsistence  of  2H  men,  at  &0  cents  per  day  each 390 


Total 1.600 


Building  light-draught  snag-boat . . . 
Snag-boat  16  months  in  field,  at  $1,6 
Tools  and  repaira 


Total  estimate 32,000 

Very  respectfully,  your  obedient  servant, 

Walter  S.  Davis, 

Aaaiatant  Eugineer. 
MaJ.  W.  H.  H.  Benyaurd, 

Carps  of  Engineers,  U.  S.  A, 
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[>  SNAGS,  ETC.,  FROM  THE  ARKANSAS  RIVER— IMPROVEMENT 
ANSA8  RIVER  BETWEEN  FORT  SMITH  AND  WICHITA  AND  AT 
LUFF;  AND  OF  RIVERS  SAINT  FRANCIS,  WHITE,  L'ANGUILLE, 
[E  LE  FfeVE,  SALINE,  BLACK,  AND  CURRENT,  IN  ARKANSAS  AND 
ELI. 


?F  CAPTAIN  THOMAS  H,  EANDBURY.  CORPS  OF  ENGINBEBS^ 
R  ZxV  CHiRGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882, 
THER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


n^  snags  &0.,  from  Arkansas 

nd  Saint  Francis  rivers,  Arkan- 

bS  River  at  Pine  Blnff,  Arkansas. 
ks  River  lietween   Fort  Smith, 
isas,  and  Wichita,  Kansas. 
l\v  T  between  Jackson  port  and 
lo  Shoals. 


6.  White  River  above  BnfTalo  Shoals. 

7.  L'Angiiille  River,  Arkansas. 

8.  Fonrclie  La  F^ve  River,  Arkansas. 

9.  Black  River,  Arkansas. 

10.  Black  River,  Arkansas  and  Missouri. 

11.  Saline  River,  Arkansas. 

12.  Current  River,  Missouri  and  Arkansas 


EXAMINATIONS  AND  SURVEYS. 
13.  Little  Red  River,  Arkansas. 


United  States  Engineer  Office, 

Little  Rock,  Ark.,  July  15, 1882. 
RAL:  I  have  the  honor  to  transmit  herewith  my  annaal  reportB 
B  works  of  river  and  harbor  improvements  under  my  charge  for 
il  year  ending  June  30,  1882. 
'ery  respectfully,  your  obedient  servant, 

Thos.  H.  Handburt, 

Captain,  Corps  of  Engineers 
Gen.  H.  G.  Wright, 
Jhief  of  Ungineers,  U.  8.  A, 


ING  SNAGS,  WRECKS,  ETC.,  FROM  THE  ARKANSAS  RlVER,  ARKAN- 
SAS. 

^ork  of  removing  snags  and  other  obstructions  from  the  naviga- 
nnel  of  the  Arkansas  River,  that  at  the  close  of  the  last  fiscal 
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year  was  saspended  on  accouDt  of  the  nnfavorable  stage  of  the  water, 
was  resumed  again  August  10, 1881.  The  operations  were  carried  on 
from  the  iron  snag  boats  C.  B.  Reese  and  J.  B.  Meigs,  with  their  officers 
and  crews  of  hired  men,  and  extended  from  Fort  Smith,  Ark.,  to  the 
month  of  the  Arkansas  Hiver. 

The  working  season  closed  this  year  March  15.  During  this  time  the 
G.  B.  Beese  worked  in  this  river  seven  mouths  and  the  J.  B.  Meigs  one, 
October,  making  a  total  of  eight  months  for  the  two  boats. 

The  following  is  a  summary  of  the  work  accomplished  during  this  time: 
Snags  pnlled,  976,  weighing  about  11,000  tons^  drift  piles  removed,  18; 
txees  cut,  3,460. 

In  obedience  to  telegraphic  instructions  from  the  Chief  of  Engineers, 
under  date  of  March  14, 1882,  the  (J.  B.  Beese,  with  her  officers  and 
crew,  were  turned  over  on  the  16th  to  Lieut.  Col.  Amos  Beckwith,  Com- 
missary Department,  United  States  Army,  for  duty  under  his  orders  to 
aid  in  distributing  supplies  to  the  sufferers  from  overflow  of  the  Mis- 
sisssippi  Biver  and  its  tributaries.  The  boat  was  out  of  my  control  on 
this  duty  until  April  15,  when  it  was  returned  to  me  at  Little  Bock, 
Ark.,  and  laid  up  in  ordinary.  The  expenses  incurred  while  distribut- 
ing these  supplies  were  $2,999.47,  which  amount  was  paid  from  the 
funds  approjiiiated  by  Congress  for  this  special  purpose. 

Since  the  boat  has  been  laid  up  the  usual  current  repairs  have  been 
made  and  some  additional  machinery  added  to  her  outfit.  Heretofore 
the  snags,  after  being  pulled  on  board,  have  been  sawed  up  by  hand 
and  thrown  overboard,  a  process  which  consumes  much  valuable  time 
and  fldds  materially  to  the  expense  of  their  removal.  It  is  now  designed 
to  do  this  work  by  steam. 

The  machinery  by  which  it  is  effected  consists  of  a  small  engine,  10 
horse-power,  placed  in  the  hold.  This  runs  a  fore-and-aft  shaft,  extend- 
ing to  the  butting-beam.  On  this  are  two  eccentrics,  with  friction 
clutches  and  suitably  arranged  arms  to  give  horizontal  motion  to  two 
saws  above  deck.  One  is  at  the  butting-beam,  the  other  28  feet  aft  of 
this. 

This  same  engine  is  made  to  run  a  circular  saw,  placed  in  front  of  the 
main  furnace-doors,  where  the  wood  used  for  making  steam  can  be  cut 
into  suitable  lengths.  It  is  expected  that  these  additions  will  materially 
improve  the  working  capacity  of  the  boat. 

The  work  dune  during  the  season  had  a  very  beneficial  effect  upon  the 
navigation  of  the  river  and  gave  general  satisfaction  to  those  interested. 
From  the  fact  that  the  river,  especially  in  its  lower  reach,  is  constantly 
eroding  its  banks  and  changing  its  channel,  many  new  and  txouble- 
some  snags  are  constantly  appearing.  These  come  from  three  principal 
sources:  trees  that  are  at  present  growing  upon  the  banks,  which  tum- 
ble in  when  undermined  by  the  erosive  action  of  the  water,  old  trees 
that  have  for  many  years  been  buried  beneath  20  or  30  feet  of  alluvium, 
that  once  lodged  in  some  old  channel  of  the  river,  and  cypress  stumps 
that  unexpectedly  appear  as  the  river  erodes  its  way  into  some  old 
buried  up  cypress  swamp. 

These  old  trees  are  generally  found  in  patches  across  the  present 
channel.  The  direciion  in  which  they  lie  indicates  that  of  the  old  chan- 
nel of  the  river.  From  the  frequency  of  these  it  is  evident  that  the 
channel  of  the  river  has  at  some  time  been  over  almost  every  i>oint  of  its 
lower  valley.  On  this  rich  alluvium  under  which  these  old  trees  lie  the 
largest  of  the  present  forest  trees  are  sometimes  found.  The  cypress 
stumps  are  the  most  difficult  to  remove  of  all  these  obstructions,  and  are 
the  most  dangerous  to  navigation. 
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liing  away  of  the  river  banks  in  one  locality  and  building 
1  another  seems  to  have  always  been  goin«:  on.  While  the 
a.s  in  a  state  of  nature  no  interest  was  es[>ecially  affected  by 
ince  the  advent  of  civilization  in  this  region  this  change  has 
en  to  the  prejudice  of  its  agricultural  interests  and  the  detri- 
e  navigation  of  the  river.  Every  year  many  acres  of  valuable 
al  land  are  destroyed.  The  cotton-producing  capacity  of  this 
3  spread  reputation,  and  every  3^ear  large  areas  are  cleared 
ed  to  the  production  of  that  commodity, 
erosion  of  the  cultivated  land  takes  place,  the  bed  of  the  river 
rider  and  is  more  obstructed  with  islands  and  sand-bars.  For 
amount  of  water  passing  down,  this  depth  of  channel  is 
d  and  the  greater  are  the  difficulties  encountered  in  its  naviga- 

resources  of  the  country  through  which  the  Arkansas  River 
developed  the  greater  is  the  necessity  for  its  improvement  in 
nsure  cheap  transportation  to  market  for  the  products. 
nature's  outlet  for  the  surplus  products  of  a  large  portion  of 
Kansas,  Indian  Territory,  and  the  State  of  Arkansas, 
il  interests  on  the  Iwrders  of  this  river  in  the  Indian  Territory 
lusas,  which  are  just  now  beginning  to  attract  attention,  to  say 
d*  oiher  products,  such  as  cotton,  grain,  lumber,  &c.,  will  soon 
t8  extensive  and  permanent  improvement, 
noval  of  snags  and  other  obstructions  of  like  character  are  of 
Bry  beneficial  to  navigation  and  very  necessary,  but  under 
iircnmstances  it  can  ali'ord  only  temporary  relief,  which  must 
ued  from  year  to  year  until  some  radical  improvement  is  effected, 
ne  has  now  come  when  it  would  be  advisable  to  take  in  hand 
ect  of  the  permanent  improvement  of  the  Arkansas  River 
It  its  navigable  extent  from  Wichita,  Kans.,  to  its  mouth, 
e  the  subject  the  thorough  and  comprehensive  study  that  its 
ce  demands  there  should  be  an  accurate  survey  and  map  made 
hole  extent  of  the  river  between  these  limits,  and  all  possible 
ring  upon  the  subject  should  be  collected.  This  is  a  first  and 
ly  necessary  jireliminary.  Such  a  survey  has  already  been 
that  portion  of  the  river  between  Little  Rock,  Ark.,  and  Fort 
Indian  Territory,  near  the  mouth  of  the  Grand  River.  This 
e  in  18G9,  under  the  direction  of  Col.  J.  N.  Macomb,  Corps  of 
rs,  U.  S.  A.  There  yet  remains  to  be  surveyed  that  portion  of 
ng  above  the  mouth  of  the  Grand  River,  Indian  Territory,  and 
ion  lying  below  Little  Rock,  Ark.  In  my  annual  report  of  last 
subject  of  these  surveys  is  alluded  to,  and  estimates  of  the  cost 
ig  them  submitted. 

stimate  of  $21,0(K)  for  making  the  survey  of  the  Arkansas  River 
its  mouth  and  Little  Rock,  Ark.,  is  again  renewed. 

ESTIMATE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 

Ig  expennes  of  8nag-bnat«,  inohidin^  current  repairs, twelve  monMiR,  at  13.000 
b,  $:{6,000.  For  contiuuiiig  the  survey  of  the  Arkansas  River  from  Littla 
t.,  toils  month,  |-2l,<»00. 

>rk  is  in  the  collection  district  of  New  Orleans.  The  nearest  port  of  delirery 
lis,  Tenn. 
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Money  statement. 

Jnly  1, 1881,  amonot  available $30,836  37 

July  1«  1K83,  aDiount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18^1 26,479  96 

Jnly  1,  1^82,  amonnt  available 4,356  41 

Amount  appropriated  by  act  passed  August  2,  1882 35,000  OO 

Amount  available  for  fiscal  year  ending  June  30,  1883 39, 356  41 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  57, 000  00 


Q2. 

IMPROVEMENT  OF  WHITE  AND  SAINT  FRANCIS  RIVERS,  ARKANSAS. 

The  work  of  improving  these  two  rivers  during  last  year  was  confined 
to  the  removal  of  snags,  logs,  overhanging  trees,  and  other  like  obstruc- 
tions to  their  navigation. 

On  the  White  River  operations  were  canied  on  from  the  iron-hulled 
snag-boat  J.  R.  Meigs,  with  her  crew  of  oflfieersand  men.  They  extended 
from  the  mouth  of  the  river  as  high  up  as  Newport,  Ark.  This  boat 
was  turned  over  to  me  by  Major  Ben.xaurd,  Corps  of  Engineers,  on  the 
23d  of  August,  and  on  the  2^th  work  was  commenced  at  the  mouth 
of  the  White  River.  •  This  was  continued  until  the  end  of  September,. 
During  this  time  279  snags  were  pulled,  2  drift-piles  removed,  2  sunken 
barges  destroyed,  and  122  trees  cut. 

During  the  month  of  October  the  boat  was  assigned  to  duty  in  the 
Arkansas  River.  On  the  5th  of  November  she  was  laid  up  in  ordinary 
at  Newport,  Ark. 

The  amount  available  for  work  upon  these  two  rivers  during  the  year 
was  so  exceedingly  limited,  that  where  a  due  proportion  was  reserved 
for  the  Saint  Francis  River,  and  the  amount  necessary  for  the  care  of 
the  boat  in  ordinary,  a  longer  time  than  this  could  not  be  devoted  ta 
work;  a  fact  which  is  very  much  to  be  regretted,  since  the  river  was 
in  excellent  condition  for  work,  and  a  much-needed  improvement  in 
the  navigation  of  the  river  could  have  been  made  had  the  funds  neces- 
sary been  availal>le. 

On  the  Saint  Francis  River  an  outfit  consisting  of  a  decked  scow^. 
provided  with  steam  hoisting  ]>ower,  rope,  tackle,  &c.,  quarters  and 
mess  outfit,  and  a  party  of  mefi,  were  hired.  This  was  found  to  be  a 
much  more  economical  method  of  removing  obstructions  from  this  river 
than  by  employing  so  large  a  boat  as  the  M**igs.  In  fact,  this  boat 
cannot  navigate  this  ^trenm  unless  it  be  at  a  medium  or  higher  stage 
of  water.  At  such  times  tlie  troublesome  low-water  snags  are  not  vis- 
ible, and  consequently  cannot  be  removed.  Jt  is  only  at  extreme  low- 
water  and  with  sucli  an  outfit  as  above  described  that  useful  work  can 
be  done  in  this  stream. 

On  the  1st  of  November  work  was  commenced  near  the  month  of  the 
river,  and  at  the  en<l  of  December  the  party  was  discharged.  The 
operations  of  the  party  extended  as  higlj  u])  as  Wittsburgh. 

Between  the  mouth  of  the  river  and  Madison,  the  point  where  the 
Memphis  and  Little  Rock  liailway  crosses,  lOG  snags,  1  sunken  laft^ 
and  14  logs  were  removed  from  the  channel,  and  between  Madison  and 
Wittsburgh  1.'43  snags,  making  a  total  of  349  snags — troublesome  snags 
— that  were  removed.    In  view  of  the  fact  that  these  two  rivers  aie  en- 
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tirely  dissimilar  in  character,  and  that  the  plant  which  would  be  suita- 
ble for  economical  work  in  one  would  not  be  adapted  to  the  other,  it  is 
suggested  that  a  separate  appropriation  be  hereafter  made  for  ea^^h. 

The  snag-boat  J.  R.  Meigs  can  be  worked  to  very  good  advantage  in 
the  White  River  for  about  six  months  during  the  year,  but  last  season's 
experience  on  the  Saint  Francis  River  shows  clearly,  1  think,  that  a 
strongly  built  decked  kcow,  drawing  not  more  than  10  or  12  inches  of 
water,  properly  supplied  with  suitable  appliances  tor  removing  obstruc- 
tions to  navigation,  and  with  accommodations  for  the  workiug  party, 
can  be  worked  to  very  great  advantage. 

Such  an  outfit  would  cost  about  $4,000.  Its  running  expenses  would 
be  about  $1,500  per  month,  and  it  could  be  worked  to  advantage  for 
about  eight  months  in  the  year. 

ESTIMATE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 

White  River,  below  Jackson  port,  Ark. : 
Working  expenses  of  snag-boats,  inclading  incidental  repairs,  six  months,  at 

t:J,0<iO  per  month $18,000 

Expenses  in  ordinary  and  general  repairs 2, 000 

J^O,oOO 
Saint  Francis  River,  Arkansas : 

Ontfit |4,000 

Workiug  expenses  of  same  eight  months,  at  |1,500  per  month Vi^  000 

16,000 

36,000 

The  work  is  8i^nated  in  the  conection  district  of  New  Orleans.    The  nearest  port  of 
delivery  is  Memphis,  Tenn. 
Total  amoant  appropriated,  $142,000. 

Money  statement. 

Jaly  1,  1881,  amount  available $8,178  07 

July  I,  l&&2f  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  18bl 7,672  43 

July  1, 1882,  amount  available 505  64 

Amount  appropriated  by  act  passed  August  2, 18^  • 12,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 12, 505  64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .fane  30, 1884. .  :{6,  UOU  00 


Q3. 

IMPROVEMENT  OF  ARKANSAS  RIVER  AT  PINE  BLUFF,  ARKANSAS. 

*'-  During  this  season  3,000  teet  of  low- water  revetment  was  added  to  the 
>  -  .  bank  protection  of  Yell's  Bend,  2  miles  above  Pine  Bluff,  thus  making?  the 
^'      total  length  of  revetment  in  this  bend  6,700  *feet.     It  was  contemplated 

that  when  this  was  extended  about  2,0()0  feet  further  down  it  would  be 
-  •*•  sufficient  to  protect  the  upper  8i«le  of  the  narrow  neck  at  this  ])lace, 
..  which  is  in  danger  of  being  cut  tnrough  by  the  erosion  of  the  river. 
..-:•■  The  dike,  which  was  built  below,  and  described  in  my  report  of  last  year, 
/  ;■  with  the  view  of  throwing  the  water  to  tne  n^htbank  and  rectifying 
^  the  channel,  was  partially  washed  away  at  the  first  rise,  which  was  a 
.^^  sudden  and  consequently  unfavorable  one  for  this  class  of  structure.  It 
^  •  '  was  repaired,  however,  and  is  now  satisfactorily  accouiplishing  the  object 

for  which  it  was  bi^lt. 
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Tliroughout  this  3,000  feet  of  bank,  the  foot  of  which  was  protected 
to  the  surface  of  the  water  at  the  time  the  revetment  was  put  in  place, 
the  grading  for  the  high- water  protection  was  also  done.  When  about 
700  feet  of  the  high-water  protection  was  in  place  a  sudden  rise  in  the 
river  caused  a  suspension  of  operations,  and  washed  in  behind  the 
graded  bank,  causing  considerable  damage  to  the  low-water  protection. 
For  want  of  funds,  these  repairs  are  necessarily  postponed  until  such  a 
time  as  further  appropriations  become  available.  The  revetment  was 
of  the  same  materials  and  made  in  the  same  manner  as  that  made  last 
season.  The  grading  was  done  by  hydraulic  power.  An  18J  by  lOJ 
by  10  inch  Worthington  pump,  tlurowing  from  600  to  800  gallons  per 
minute,  was  employcil  for  this  purpose.  It  was  placed  upon  a  small 
stem-wheel  boat,  the  boilers  of  which  furnisheil  the  steam-power.  The 
water  was  conveyed  from  the  pump  to  the  bank  through,  first,  10  feet 
of  6-inch  rubber  hose,  then  50  feet  of  6  inch  gas-pipe,  at  the  end  of 
which  was  a  wye  with  4-inch  branches,  to  each  of  which  was  connected 
50  feet  of  4inch  rubber  hose,  with  nozzles  on  the  outer  ends.  The  6  inch 
gas-pipe  was  used  as  the  boom  of  the  derrick,  which  could  be  swung 
through  a  sufficient  angle  to  allow  considerable  extent  of  bank  to  be 
reached  without  moving  the  boat.  The  arrangement  worked  admirably, 
and  the  grading  was  done  at  a  great  reduction  of  cost  over  what  is  calleid 
the  hand  process.  The  hydraulic  grading  cost,  approximately,  2  cents 
per  cubic  yard. 

The  material  graded  was  sand  and  loam,  with  an  occasional  stratum 
of  tough,  hard  clay,  known  locally  as  gumbo  or  buckshot.  This  last  sub- 
stance adds  greatly  to  the  ex^iense  of  the  grading. 

With  the  funds  that  may  next  become  available  it  is  proposed,  in 
continuation  of  the  general  ])lan  approved,  to  repair  the  damage  done 
to  the  revetment  already  in  place,  and  extend  it  down  from  1,500  to 
2,000  feet  farther  than  it  now  is.  Then  commence  the  revetment  of  the 
lower  side  of  the  narrow  neck,  and  put  in  such  permeable  dikes  for  the 
rectification  of  the  channel  as  may  be  found  advisable,  carrying  these 
works  on  as  far  as  the  amount  of  the  funds  will  admit. 

This  work  is  in  the  colleotlon  district  of  New  Orleans.    The  nearest  port  of  entry 
is  Memphis,  Tenn. 
Total  amount  appropriated  from  the  commencement  of  the  work,  $48,000. 

Money  statement. 

July  1,  1881,  amount  available '. |'23,988  04 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881  22.179  03 

July  1,  18S2,  amount  available 1.809  Of 

Amount  appropriated  by  act  passed  August  2,  1882 20, 000  00 

Amount  available  for  fiiical  year  ending  June  30,  18H3 21 ,  809  01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     32, 000  00 


Q4. 

IMPROVEMENT  OF  THE  ARKANSAS  RIVER  BETWEEN   FORT  SMITH,  Alt- 
KANSAS,  AND  WICHITA,  KANSAS. 

Work  under  this  appropriation  during  the  year  was  confined  to  the 
operations  of  <he  snag  boat  Wichita,  which  was  under  pro<;e8s  of  con 
structiou  and  nearly  finished  at  the  end  of  last  season.    This  boat  is 
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designed  especially  for  work  upon  this  reach  of  the  Arkansas.  It  is 
125  feet  long,  26  feet  wide^  3  feet  depth  of  hold,  and  draws  15  inches. 
It  has  accommodations  for  a  crew  of  twenty-five  officers  and  men,  with 
their  outfit  and  supplies. 

The  boat  is  propelled  by  two  engines,  8^  inches  in  diameter,  3  feet 
sti'oke,  supplied  with  steam  from  two  steam  boilers  36  inches  diameter, 
16  feet  long,  with  four  lap-welled  flues  in  each,  two  8  inches,  and  two  10 
^  inches.  The  hoisting  power  is  supplied  by  a  steam  capstan,  with  double 
reversible  engines  6  by  12  inches.  The  spindle  is  steel,  5  inches  diam- 
eter. This  power  is  applied  through  a  crane  capable  of  lifting  between 
40  and  50  tons.  The  outiit  of  rope,  tackle,  saws,  axes,  &c.,  is  complete. 
In  every  way  the  boat  seems  well  adapted  to  her  work. 

On  the  If 8th  of  September,  1881,  the  boat  was  finished,  and  left  Little 
Bock  for  the  field  of  its  operations. 

The  design  was  that  it  should  proceed  as  rapidly  as  practicable  to 
Arkansas  City,  Kans.,  doing  only  such  work  as  was  necessary  to  efiect 
its  own  passage,  and  when  that  x)oint  was  reached  it  was  to  turn  back 
and  remove  such  obstrnctions  as  would  be  necessary  in  order  to  insure 
a  navigable  channel.  No  difficulty  was  experienced  in  carrying  out  this 
programme  until  the  boat  reached  the  mouth  of  the  Verdi(;ris  Kiver, 
which  empties  into  the  Arkansas  about  100  miles  above  Fort  Smith. 
Above  this  point  the  character  of  the  ri  ver  entirely  changed.  The  chan- 
nels were  very  crooked  and  obstructed  with  numerous  sand-reefs.  In 
fhe  bed  of  the  river  were  many  islands,  tow-heads,  and  sand-bars  that 
divided  the  waters  and  prevented  any  one  well-defined  channel  being 
formed. 

Whilst  there  was  plenty  of  water  to  have  given  a  good  channel  3  feet 
deep  and  300  feet  wide,  had  it  all  been  concentrated,  it  was  with  diffi- 
culty that  one  was  found  to  float  the  boat,  then  drawing  about  16  inches. 

With  great  eflfort,  and  many  delays  on  account  of  these  difficulties, 
the  boat  succeeded,  on  the  21st  of  November,  in  reaching  the  Pawnee 
Agency  Landing.  This  point  is  estimated  to  be  about  270  miles  above 
Port  Smith  and  75  miles  below  Arkansas  City. 

After  some  delay  at  tbis  place,  instructions  were  sent  to  the  captain 
of  the  boat  to  the  efl'ect  that  if  he  could  not  get  up  the  river  farthei\ 
he  was  authorized  to  withdraw  from  this  upper  reach  of  the  river  ana 
confine  his  operations  for  the  balance  of  the  season  to  the  reach  between 
Fort  Smith,  Arkansas,  and  the  mouth  of  the  Grand  River,  in  Indian 
Territory,  or,  if  he  could  not  do  either,  to  discharge  the  greater  portion 
of  his  crew  and  keep  only  a  sufficient  number  of  men  to  guard  the  boat 
and  bring  it  down  the  river  in  case  a  sudden  rise  should  occur.  Until 
the  26th  of  February  the  boat  lay  at  this  ])lace,  being  unable  to  get 
either  up  or  down.  A  slight  rise  having  taken  place  on  the  following 
day,  it  started  down  the  river  and  succeeded  in  getting  about  90  miles 
and  near  the  mouth  of  the  Cimarron  River.  Here  there  was  another 
delay  for  want  of  water  until  May  5, 1882.  On  the  9th  of  May  the  boat 
reached  the  mouth  of  the  Grand  River,  having  been  absent  from  this 
point  just  seven  months. 

Since  this  time  active  operations  have  been  in  progress  between  the 
mouth  of  Grand  River  and  Fort  Smith,  Ark. 

Although  these  eleven  months  were  not  fruitful  of  much  work  accom- 
plished for  the  benefit  of  navigation,  the  ex])erience  was  valuable  in  one 
respect.  It  demonstrated  the  absolute  necessity  for  concentrating  the 
water  that  is  running  over  the  bottom  of  this  reach  of  the  river,  ih 
many  small  channels  or  rivulets,  into  some  one  which  shall  carry  it  all, 
if  it  is  ever  to  be  made  available  for  navigable  purposes.    The  water  in 
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this  portion  of  the  river  is  said  to  have  been  exceptionally  low  daring' 
all  those  months,  yet  there  is  no  doubt  but  that  if  it  had  been  concen- 
trated into  a  single  channel  of  200  or  300  feet  width,  there  would  have 
been  a  depth  of  from  2J  to  3  feet.  The  greater  portion  of  the  river 
throughout  this  reach  flows  over  an  exceptionably  wide  bottom,  which 
is  cut  up,  as  before  mentioned,  by  numerous  islands  and  sand-bars. 

To  enter  upon  the  work  of  concentration  without  first  having  made 
an  accurate  map  of  the  river  from  an  instrumental  survey,  and  thor- 
oughly studied  all  the  conditions  of  the  problem,  would  be  injudicious, 
and  might  ])rol)ably  result  in  great  waste  of  the  public  money. 

That  the  improvement  of  the  river  is  feasible,  and  within  reasonable 
limits  of  expense,  there  cdn  be  no  doubt,  and  that  it  would  be  of  ines- 
timable value  to  a  large  section  of  country  rich  both  in  mineral  and 
agricultural  products  there  can  also  be  no  doubt. 

It  is  to  be  hoped  that  funds  can,  at  an  early  day,  be  made  available 
for  the  prosecution  of  this  survey.  In  the  mean  time  the  plan  of  im- 
provement already  approved,  which  is  the  removal  of  snags,  rocks,  and 
other  obstructions  to  navigation,  can  be  carried  forward  as  far  as  funds 
made  available  will  suffice,  in  those  portions  of  the  river  where  concen- 
tration is  not  an  absolute  necessity. 

During  the  month  of  June  some  slight  repairs  were  made  to  the  dike 
at  Fort  Smith,  Ark.,  by  the  addition  of  440  brush  mattresses  16  by  4 
by  1  foot  and  80  tons  of  stone.  ^ 

This  work  is  in  the  collection  distiict  of  New  Orleans.    The  nearest  port  of  deliT- 
erfr  is  Memphis,  Teun. 
Total  amount  of  appropriations,  959,000. 

Money  statement 

July  1,  1881,  amount  available |30,074  74 

July  1,  lfiS2^  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 21,451  90 

July  1,  1882,  amount  available 8,622  84 

Amount  appropriated  by  act  passed  August  2, 1882 20,000  Od 

Amount  available  for  fiscal  year  ending  June  30,  1883 28, 622  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     30,  OUO  <M> 


IMPROVEMENT  OF  WHITE  RIVER  BETWEEN  J  VCKSONPORT  AND  BUFFALO 

SHOALS,  ARKANSAS. 

In  consequence  of  the  verj'  limited  amount  of  funds  available  for  this 
"work  at  the  commencement  of  the  year,  and  of  the  ^reat  im|iortance  of 
improving  that  portion  uf  the  river  between  Jacksonport  and  Batesville, 
vluTe  the  more  important  part  of  the  commerce  was  carried  on,  it  Was 
determined  to  expend  the  whole  upon  this  reach  of  the  river.  The  work 
"was  done  by  two  parties;  one  to  build  brush  and  g^ravei  dams  for  the 
temi)orary  improvement  of  some  of  the  most  troublesome  shoals;  the 
other  to  remove  snags,  lo^^s.  overhanging  trees,  and  Qther  obstructions 
cK*  a  like  charaiter.  The  work  was  under  the  direction  of  Assistant  J. 
D.  McKown. 

At  the  commencement  of  the  year  the  shoal  party  "was  at  work  at 
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.  M agaire's  Shoal  ezteDding  tlie  brush  and  gravel  dam  in  process  of  con- 
struction at  that  place.  A  length  of  about  200  feet  was  added.  The 
old  dam  was  also  slightly  raised. 

Upon  the  completion  of  this  the  party  was  moved  about  9  miles  up 
the  river  to  Saffold  Shoals,  where  there  was  a  piece  of  river  very  trouble- 
some to  navigation,  where  boats  were  frequently  delayed  from  ten  to 
twenty  hours.  The  diflaculty  was  a  wide  river-bed,  with  sand-bars  and 
no  well-defined  channel.  To  improve  this  a  dam  was  built  from  the 
left  bank  of  the  river  2^  feet  high  and  500  feet  in  length,  joining  the 
upper  end  of  a  middle  bar;  this  effeetually  prevented  the  water  wast- 
ing behind  the  bar.  From  the  foot  of  the  bar  another  low  dam  extended 
down  stream  750  feet,  preventing  the  water  wasting  over  in  that  direc- 
tion, thus  concentrating  the  whole  along  the  right  shore.  The  effect 
of  this  was  very  satisfactory.  A  navigable  depth  of  4^  feet  was  ob- 
tained where  but  16  or  17  inches  could  be  found  before  the  work  was 
commenced. 

The  next  place  improved  by  the  party  was  Haggletooth  Shoal,  about 
6  miles  above  Jacksonport,  another  very  troublesome  piece  of  river. 
The  diflBculty  here  was  of  the  same  nature  as  at  the  other  points  where 
improvement  had  been  effected.  The  bed  of  the  river  being  wide,  and 
the  water  cut  up  wijh  sand-bars,  no  well-defined  channel  was  formed. 

The  remedy  was,  as  before,  to  concentrate  the  water  into  one  channel. 
This  was  doneand  relief  quickly  followed.  Boats  passed  with  no  trouble 
where  formerly  they  were  delayed  from  ten  to  twenty-four  hours  with 
light  loads. 

The  locations  of  these  dams  and  their  effects  can  best  be  studied  from 
the  sketches  which  accompany  this  report. 

The  snagging  party  during  the  season  did  very  effective  work,  espe- 
cially when  we  consider  its  number  and  the  cost  of  its  outfit.  It  consisted 
of  from  ten  to  twelve  men.  The  outfit  was  a  strong  se/ow,  provided  with 
a  crab,  blocks,  tackle,  rope,  saws,  axes,  &c.  On  the  scow  was  a  cabin 
which  furnished  quarters  for  the  men.  During  the  season  590  snags  and 
36  stumps  were  taken  from  the  channel,  and  337  trees  were  cut  from  the 
banks. 

These  improvements,  although  quite  successful  for  the  time  being, 
can  be  regarded  only  as  temporary.  It  is  expected  that  in  the  course 
of  time  these  dams  will  wash  away  and  new  troublesome  snags  will  take 
the  place  of  the  old  ones  remove<l.  There  will  be  a  constant  necessity 
for  the  renewal  of  such  work  until  such  time  as  a  permanent  and  radical 
improvement  of  the  entire  river  can  be  effected.  The  country  along 
the  borders  of  this  river,  which  is  entirely  dependent  upou  it  and  the 
ordinary  country  roads  for  lines  of  transportation  of  its  suri)lus  products 
and  return  merchandise,  is  being  rapidly  developed.  In  the  course  of 
a  very  few  years  the  needs  of  its  commerce  will  require  that  the  river 
be  radically  improved  by  some  system  of  permanent  works,  extending 
throughout  its  whole  navigable  extent.  As  yet  there  has  been  no  in- 
strumental survey  made  of  this  river  of  sufficient  accuracy  to  be  used 
as  a  basis  for  plans  for  such  improvements  as  are  necessary.  The  most 
that  has  been  done  in  this  direction  is  the  result  of  hasty  reconnais- 
sances, and  one  or  two  surveys  of  isolated  localities  made  for  special 
purposes. 

In  view  of  the  necessity  which  must  soon  arise  for  a  more  permanent 
improvement  of  this  river,  it  is  suggested  that  steps  be  at  once  takea 
to  collect  the  data  necessary  for  an  intelligent  and  comprehensive  solu- 
tion of  the  problem.  The  first  and  most  important  requisite  is  an  ac- 
oarate  map,  made  from  a  careful  instrumental  survey,  which  will  show 
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all  the  features  of  tbe  river  and  the  country  on  its  borders.  All  data 
bearing  apon  the  problem  should  be  collected  and  carefully  studied 
before  any  plan  of  improvement  is  adopted.  The  improvement  should 
comprehend  all  that  portion  of  the  river  between  its  mouth  and  head  of 
navigation,  or  the  point  that  can  be  maiie  the  head,  within  reasonable 
limits  of  expense.  This  distance  is  estimated  to  be  about  (KM)  miles. 
The  cost  of  a  survey,  such  as  is  desired,  including  making  maps,  col- 
lecting data,  &c.,  would  be  about  $80  per  mile,  or  say  $50,000  for  th^ 
whole  distance.  Of  this  amount  $25,000  could  be  profitably  expended 
in  one  season. 

ESTIMATE  FOR  FISCAL  TSAR  KNDINO  JUNE  30,   1684. 

Oon  tinning  work  according  to  present  plan  of  improvement,  improving  shoals, 

removing  snags,  &c |30,00P 

Inrvey  of  White  River  from  Forsyth,  Mo.,  to  its  mouth 25,00t 

This  work  is  in  the  collection  district  of  New  Orleans.    The  nearest  port  of  deliveiy 
is  Memphis,  Tenn. 

Money  statement 

Jnly  1,  1881,  amount  available $7,480  SI 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1881 5,214  S3 

July  1,  1882,  amount  available 2,265  €8 

Amount  appropriated  by  act  passed  Augusts,  1882 6,000  Of 

Amount  available  for  fiscal  year  ending  June  30,  1883 8, 265  68 

Amount  that  can  be  profitably  expeuded  in  fiscal  year  ending  June  30, 1884.  45, 000  Of 


Q6. 

IMPROVEMENT  OP  WHITE  RIVER  ABOVE  BUFFALO  SHOALS,  ARKAN8AII. 

This  work,  as  far  as  the  navigation  of  the  river  is  concerned,  maybe 
considered  an  extension  of  that  carried  on  between  Jacksonport  and 
Buffalo  Shoals. 

The  obstructions  to  navigation,  however,  are  of  a  different  character. 
Here  reefs  of  rocks  and  loose  bowlders  form  the  principal  obstructions 
to  be  removed,  while  in  the  lower  reaches  of  the  river  they  are  sand  and 
gravel  bars,  with  logs  and  snags. 

The  operations  of  the  season  were  confined  to  a  reach  of  the  river 
about  15  miles  in  extent  above  Buffalo  Shoals.  In  this  reach  thi-ee  very 
bad  shoals— Crooked  Creek,  Red  Bud,  and  Summer— were  improved 
and  rendered  navigable,  at  a  stage  of  water  3  feet  less  than  that  here- 
tofore. In  fact,  there  is  from  a  fiM)t  to  18  inches  better  water  over  these 
Shoals  now  than  there  is  over  Buffalo  Shoals  below. 

After  these  improvements  were  made  the  Upper  White  River  steam- 
ers made  several  successful  trips  above  Buffalo  on  medium  high  stages 
of  water.    This  could  not  have  been  done  before. 

The  report  of  Assistant  J.  D.  McKown,  who  has  been  in  charge  of 
this  work  during  the  season,  together  with  the  sketches  herewith,  will 
explain  more  in  detail  the  operations  carried  on. 

With  the  funds  that  are  available  for  operations  during  the  fiscal  year 
ending  June  30,  1883,  it  is  proposed  to  remove  the  obstructions  at  Buf- 
falo Shoals,  so  as  to  get  the  same  depth  of  water  there  as  above,  and  to 
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earry  the  improyement  on  ap  the  river  on  the  general  plan  adopted  aa 
fieyr  as  the  auioant  will  admit. 

The  work  is  sitnated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
•f  delivery  is  Memphis,  Teno. 
Total  amount  of  appropriation,  $20,000. 

Money  statement 

Joly  1,1881,  amoant  available $19,708  33 

July  1,  1882,  aiuonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 18,056  4^ 

Jnly  1,  1882,  amount  available 1,662  84 

Amount  appropriated  by  act  passed  August  2, 1882 4,000  00- 

Amount  available  for  fiscal  year  ending  June  30, 1883 6,662  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     12, 000  OiX 


REPORT  OF  MR.  J.  D.  M'KOWN,  ASSTSTAlTr  ENGINEER. 

United  States  Engineer  OFFidm, 

Little  Mock,  Ark,,  February  5>8,  1882. 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  during  th» 
season  of  1881-'82  on  White  River  above  Bufi'alo  Shoals,  Ark.,  with  the  accompanying 
maps: 

crooked  creek  shoal. 

This  shoal  is  situated  about  6  miles  above  Buffalo  Shoals,  and  is,  or  rather  was,  on* 
of  the  worst  and  most  dangerous  places  on  the  river.  The  bed  of  the  stream  is  of  rock, 
rising  in  some  places  at  least  3  feet  above  low-water  surface,  and  so  close  together  a« 
to  prevent  the  passage  of  boats  unless  the  water  was  high  enough  to  pass  over  them. 
Another  difficulty  was  the  width  of  the  river  in  places,  causing  the  water  to  spread 
over  too  great  a  surface. 

The  method  of  improvement  adopted  was  to  blast  out  the  rock  from  the  channel 
and  use  the  material  obtained,  where  practicable,  to  build  dams  and  dikes  in  onler  to 
concentrate  the  water.  At  this  shoal  four  dams  were  constructed.  No.  1,  at  the  lower 
end  of  the  shoal  proper,  is  a  spur-dam  built  out  from  the  left  bank  186  feet,  with  a  faoe 
of  3i  feet,  crown  4  feet,  base  16  feet,  and  contains  228  cubic  yards. 

Dam  No.  2  extends  from  the  left  shore,  is  160  feet  long,  faoe  4  feet  at  the  bank  and 
2  feet  at  the  outer  end ;  crown,  6  feet ;  base,  12  feet;  contents,  161  cubic  yards.  This 
dam  is  out  of  water  at  a  low  stage,  but  concentrates  the  water  when  there  is  a  slight 
rise.    The  rock  used  was  blasted  out  of  the  channel  in  the  vicinity  of  the  dam. 

Dam  No.  3  also  extends  from  the  left  bank,  is  360  feet  long,  with  face  4|  feet,  crown 
6  feet,  base  20  feet,  and  contains  683  cubic  yards  of  rock.  There  is  a  training  wall 
running  downstream  325  feet,  with  a  slight  angle  to  the  left,  with  a  face  of  3  feet, 
crown  3  feet,  and  base  10  feet,  containing  236  cubic  yards. 

Dam  No.  4  is  at  the  head  of  the  shoal,  and  extends  from  the  left  bank  to  the  head  of 
the  island.  It  is  326  feet  long,  has  a  face  of  40  inches,  crown  8  feet,  and  base  of  25  feet. 
The  contents  are  1,003^  cubic  yards.  A  training  wall  runs  from  the  end  of  the  dam 
downstream  and  along  the  right  bank  of  the  island  450  teet,  with  a  face  of  30  inches, 
crown  4  feet,  and  base  12  feet.  The  contents  of  the  training  wall  are  333  cubic  yards. 
All  the  rock  U8e<l  in  the  dams  on  Crooked  Creek  Shoal  was  taken  out  of  the  channel, 
most  of  it  by  blasting. 

The  beneficial  effects  of  the  improvement  .'it  this  shoal  are  very  marked.  Boats  can 
now  pass  on  at  almost  3  feet  less  water  than  foimerly,  while  the  danger  has  been 
reduced  very  much,  as  the  bed  of  the  stream  is  comparatively  smooth.  The  banks  were 
trimmed  of  all  timber  that  would  be  liable  to  interfere  with  the  passage  of  boats  at  any 
stage  of  water. 

RED  BUD  shoal. 

At  Re<l  Bud  Shoal  but  one  dam  was  constructed.  This  extends  from  the  right  bank 
to  the  head  of  the  island.  Part  of  the  rock  was  taken  fn)ra  the  river,  but  most  of  it 
irom  the  bluff  immediately  opposite,  the  object  of  the  dam  bein^  to  throw  all  the^ 
water  between  the  left  bank  and  the  island.    The  dimensions  of  this  dam  are :  length, 
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fUVa  feet ;  &oe,  4^  feet ;  crown,  10  feet,  and  base,  30  feet ;  contents,  682  oabic  yarda 
There  were  three  ledges  in  the  main  channel,  one  of  which  (the  lower  one)  was  all 
taken  out,  but  the  unusual  occurrence  of  arioe  in  the  river  during  the  months  of  Octo- 
ber and  November  very  seriously  interfered  with  the  progress  of  the  work.  However, 
enough  of  the  others  was  taken  out  to  give  a  very  good  channel  for  the  boats,  and  has 
been  a  very  great  help  to  navigation. 
The  timber  was  also  cut  from  the  banks  at  this  shoal. 

summer's  shoal. 

At  Summer's  Shoal  the  improvement  consisted  in  taking  out  the  loose  rock  whidli 
caused  thH  nhoal,  and  throwing  out  a  dam  from  the  right  bank  beyond  the  head  of 
the  iHland  so  as  to  force  all  the  water  into  the  main  channel,  as  about  one  half  of  it 
passed  to  the  right  of  the  island.  A  training  wall  was  projecteil  to  run  down  from 
the  outer  end  of  the  dam  and  join  the  island,  as  shown  by  the  dotted  line  on  the  map^ 
but  the  high -water  also  inrei*fered  with  the  work  here,  although  some  rock  taken  from 
the  channel  was  roughly  thrown  in  place. 

This  dam  is  450  feet  long,  with  a  faoH  of  4  feet,  crown  10  feet,  and  base  35  feet.  It 
is  built  partly  on  heavy  gravel  and  partly  on  rock,  bat  has  a  foundation  of  brush  and 
rock  where  resting  on  the  graveL  Most  of  the  material  was  hauled  from  the  bluff  ob 
the  left  bank  of  the  river. 

The  dam  is  a  very  substantial  piece  of  work,  and  I  think  will  answer  the  purpose 
for  which  it  was  intended.  It  contains  1,500  cubic  yards  of  rock.  The  accompaoyioi^ 
tracings  will  Hhow  the  position  of  the  dams  and  location  of  the  ledges  taken  out. 

The  total  number  of  trees  cut  from  the  banks  from  the  foot  of  Crooked  Creek  Shoal 
to  Wildcat  Shoal,  3  miles  above  Summer's  Shoal,  was  3,860,  all  over  6  inches  through. 
This  timber  was  cut  into  lengths  ot  12  and  20  feet  so  that  they  would  float  off  during 
fbe  high-water,  and  being  short  enough  to  prevent  their  becoming  troublesome  u 
lodged. 

Tne  explosive  used  on  the  work  was  dynamite.  No.  2,  used  with  platinum  fuses  and 
fired  by  a  magneto-electric  machine.    With  proper  precautions,  which  are  very  sim- 

?de,  the  dynamite  is  much  safer  than  black  powder,  and  far  more  effective,  especially 
n  wet  blasting. 

White  River,  in  this  locality,  is  the  only  outlet  for  the  country  adjacent  to  it,  the 
alternative  being  to  transport  the  produce  by  wagon  to  the  nearest  railroad,  the  dia- 
tance  in  some  places  beiug  100  miles. 

Cotton  is  the  main  product.  A  statement  of  the  amount  raised  can  be  fonnd  in  tlie 
Report  of  the  Chief  of  Engineers  for  1H80,  pages  1312-13. 

I  wish  to  make  favorable  mention  of  Mr.  J.  T.  Dorey,  who  gave  me  very  able  asaial- 
ance  throughout  the  working  season. 

Very  respectfully,  your  obedient  servant, 

J.  D.  McKowN, 
A8M9iant  Engineer, 
Capt.  Thos.  H.  Handburt, 

Carp$  of  MngineerSf  U.  S,  A, 


Q7. 

IMPROVEMENT  OF  L'ANGUILLE  RIVER,  ARKANSAS. 

Work  on  this  stream  daring  the  year  was  confined  to  one  monthh 
operations  of  the  small  party  and  outfit  that  was  engaged  upon  the  Saint 
Francis. 

The  party  ascended  as  far  as  Marianna  and  removed  all  the  sn^gs 
•nd  overhanging  trees  that  were  obstractions  to  navigation  at  that 
stage  of  the  water.  The  demands  of  the  commerce  on  the  stream  did 
not  seem  to  require  further  expenditure  from  the  small  balance  avail- 
able for  this  work.  It  is  proposed  to  expend  the  amount  yet  remaining 
of  the  appropriation  for  this  work  in  removing  suags,  overhanging 
trees,  &c.,  as  occasion  may  require. 
Total  amount  of  a(>propriation $17, 080 

This  work  is  in  the  collection  district  of  New  Orleans,  and  the  nearest  port  of  deliT- 
ory  is  Memphis,  Teun. 
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Money  statement 

1,  amount  available |4, 651  13 

S.  aniooDt  expended  doring  fiscal  year,  exclusive  of  ontetanding 

B  July  1,  1«81 1.502  86 

S,  amount  available 3, 148  87 


Q  8. 

IPROVEMENT  OF  FOURCHE  LA  FfeVE  RIVER,  ARKANSAS. 

>rk  of  the  improvement  of  this  stream  extended  from  its  mouth 
son  Shoal,  a  distance  of  60  miles.  It  was  commenced  August 
carried  on  until  the  end  of  October,  A  small  steamer  was 
id  supplied  with  the  necessary  outfit  and  a  party  of  men  to  do 
:.  The  water  was  extremely  low,  and  considerable  difficulty 
jrienced  in  moving  the  steamer  from  plaee  to  place  where  work 
lired  to  be  done.  Temporary  dam's  had  to  be  built  in  order  to 
boat  over  the  shoals  which  separated  the  pools,  and  so  small 
amount  of  water  then  running  in  the  bed  of  the  stream  that 
^  it  would  take  days  to  fill  these  dams. 

or  the  season  293  snags  and  183  logs  were  removed,  and  685 
^ing  trees  cut  down. 

tream  during  a  greater  portion  of  the  year  is  navigable  from  its 
p  to  Perry  ville,  40  miles,  and  its  commerce  justifies  the  expend- 
iiat  have  been  made  for  its  improvement.  Above  that  pointy 
J  it  is  extremely  doubtful  whether  any  advantage  can  be  gainea 
ipting  its  improvement  that  would  in  the  least  compensate  for 
*v  that  would  be  required. 

alley  of  the  stream  is  very  fertile,  and  is  being  rapidly  settled 
dustrions,  hard-working  class  of  immigrants. 
5 1,000  bales  of  cotton  and  20,000  packages  of  other  commodities 
insported  on  this  stream  during  last  season. 

rk  iH  sitaated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
y  is  Memphis,  Tenn. 
moant  appropriated,  $17,000. 

Money  statement. 

81,  amount  available |3,000  00 

182,  amount  expended  dnring  fiscal  year,  exclusive  of  outstanding 

iesjnly  1,  1881 2,898  15 

t82,  amount  available 101  85 

appropriated  by  act  passed  August  2,  1882 4, 000  00 

available  for  fiscal,  year  ending  June  30, 1883 4, 101  85 

hat  can  be  profitably  expended  in  fiscal  year  ending. Juno  ')0, 1884 . .  10, 000  00 


■A 


'     *     i 


Qg. 

IMPROVEMENT  OF  BLACK  RIVEK.  ARKANSAS. 

uprovement  on  that  part  of  the  Black  Eiver  within  thelimitsof  tlie 
f  Arkansas  ronsistt^l  in  removing  snags,  logs,  and  overhanging 
lat  obstructed  its  navigation. 
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A  small  steamer  was  hired,  and  with  a  suitable  outfit  and  party  work 
was  commeuced  on  the  Ist  of  August.  Operations  were  continued  until 
October  1,  at  which  date  the  outfit  was  transferred  to  the  Current  River* 
The  reach  of  the  river  over  which  operations  were  carried  on  extended 
from  its  mouth  to  the  mouth  of  the  Current  River,  a  distance  of  aboot 
160  miles.  During  the  season  388  snags  were  destroyed,  1,100  leaning 
trees  were  felled,  and  157  trees  deadened. 

In  consequence  of  the  limited  balance  of  the  appropriation  available^ 
no  attempt  was  made  to  further  improve  any  ot  the  shoals,  or  to  carry 
the  work  above  the  mouth  of  the  Current  River.  The  small  balance 
which  is  yet  remaining  of  the  appropiiation  of  June  14, 1880,  will  be  ex- 
pended in  the  prosecution  of  the  general  project  approved  for  the  im- 
provement of  this  river  within  the  State  of  Arkansas. 

MoTuy  statement 

Jnly  1,  1881,  amouDt  available |o,104  01 

July  1,  1882,  amuant  expendtd  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 .' 4,293  35- 

Jnly  1,  1882,  amount  available 810  CC 


Q  10. 

IMPROVEMENT  OF  BLA.CK  RIVER,  ARKANSAS  AND  MISSOURI. 

By  the  act  of  Congress  approved  March  3, 1881,  the  amount  appropri- 
ated for  this  improvement  was  "to  be  applied  from  Poplar  Bluflf.^^  To 
comply  with  this  provision  of  the  law,  operations  were  commenced  at 
Poplar  Bluff  and  carried  downstream  as  far  as  the  funds  available  would 
allow. 

The  working  party  was  supplied  with  an  outfit  consisting  of  two  flat- 
boats.  One,  46  feet  long,  14  feet  wide,  2  feet  deep,  strongly  built  and 
decked,  was  provided  with  two  Providence  power-capstans,  and  other 
ordinary  tools  and  appliances,  such  as  are  used  for  removing  snags, 
trees,  &c.,  from  these  small  southern  streams.  The  other  was  the  q  uarter- 
boat  for  the  men,  60  feet  long,  16  feet  wide,  and  3  feet  deep.  On  this 
was  a  kitchen  and  quarters  sufficient  to  accommodate  about  25  men. 

Ten  miles  below  Poplar  Bluflf  the  river  divides  into  two  channels. 
The  left-hand  one,  with  rednced  width,  but  increased  slope,  carries  the 
greater  portion  of  water.  This  is  known  as  the  "Chute."  The  right- 
hand  channel,  and  probably  the  original  bed,  forms  what  is  called  "  Dan 
River."  It  carries  about  25  per  cent  urn  of  the  entire  volume  of  the  stream,^ 
and  is  completely  filled  with  snags,  logs,  and  dSbris.  It  rejoins  the 
Chute  about  20  miles  below  its  head.  The  water  entered  this  channel 
in  four  inlets.  The  prqjc^ct  for  improvement  contemplated  closing  these 
and  removing  the  obstructions  from  the  Chute.  While  the  boats  were 
being  built  at  Poplar  Bluff,  dams  were  put  in  at  the  head  of  Dan  River. 
They  were  composed  of  alternate  layers  of  loose  brush  and  earth.  These- 
layers  of  brush  were  placed  with  their  batts  downstream,  the  course 
farthest  down  being  first  laid  and  the  next  shingled  over  it.  The  dams 
were  made  very  broad  at  the  base,  and  carried  up  about  2  feet  above 
water. 

The  snagging  operations  were  commenced  about  the  middle  of  Octo- 
ber and  carried  on  until  the  end  of  December.    During  this  time  20* 
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miles  of  river  were  gone  over,  583  snags  were  destroyed,  and  about  2,000 
trees  of  various  sizes  that  obstructed  navigation  were  removed. 

Although  this  distance  is  very  short  the  improvement  has  been  of 
great  advantage  to  the  navigation  of  the  river.  From  the  forests  that 
border  on  this  river  there  are  yearly  large  quantities  of  staves  and 
other  lumber  shipped  from  Poplar  Bluff  to  the  Saint  Louis  market.  It 
is  this  trade  which  the  improvement  at  present  particularly  benefits. 

From  Poplar  Bluff  to  the  mouth  of  the  Current  Eiver  it  is  estimated 
to  be  about  146  miles.  There  yet  remains  126  miles  from  which  the 
Buags  and  overhanging  trees  are  to  be  removed,  besides  one  railroad 
bridge,  before  the  river  can  be  said  to  be  in  a  condition  that  will  admit 
of  boats  passing  from  Poplar  Bluff  to  its  mouth.  It  is  not  a  question  of 
water — ^there  is  plenty  of  that;  it  is  only  one  of  removing  snags,  over- 
hanging trees,  and  improving  a  few  shoals. 

In  this  connection  I  would  renew  the  suggestions  contained  in  my 
annual  report  for  last  year,  relative  to  the  improvement  of  this  river. 
These  may  be  found  in  the  printed  Report  of  the  Chief  of  Engineers  for 
1881,  page  1516. 

The  following  is  the  estimate  of  the  amount  that  could  be  profitably 
expended  upon  the  Black  Biver  in  Arkansas  and  Missouri  during  the 
fiscal  year  ending  June  30, 1884 : 

1  light-draaght  boat  and  outfit $15,000 

Expenses  of  same,  seven  months,  at  |2,000  per  month 14,000 

Bepairs  and  care  inordinary 1,000 

30,000 

This  work  is  in  the  coUection  district  of  New  Orleans,  and  the  nearest  port  of 
delivery  is  Memphis,  Tenn. 
Total  amount  of  appropriations  for  Black  River  in  Arkansas  and  Missouri,  $21,000. 

Money  statement. 

July  1,  1881,  amount  available $6,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1881 5, 140  76 

July  1, 1882,  amount  available 859  25 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 10, 859  25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  30, 000  00 


Qii. 

IMPROVEMENT  OF  SALINE  RIVER,  ARKANSAS. 

The  work  of  the  season  upon  this  stream  extended  from  Gavaness 
Landing  to  Longview,  a  distance  of  about  50  miles.  Some  little  work 
was  also  done  above  Gavaness.  In  this  distance  the  following  obstruc- 
tions to  navigation  were  removed,  viz:  5,633  overhanging  trees,  1,300 
logs,  and  446  snags  and  stumps.  Two  hundred  and  thirty-six  trees  were 
girdled. 

The  total  distance  that  has  thus  far  been  worked  over,  from  Big  Island 
to  Longview,  is  about  180  miles.  The  distance  yet  remaining  to  the 
mouth  of  the  river  is  70  miles. 

The  work  done  seems  to  give  great  satisfaction  to  the  steamboat  men , 
100  E 
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wlio  are  interested  in  its  prosecation.  Boats  make  the  trip  from  Tren- 
ton, La.,  to  Mount  Elba  and  return  in  about  the  same  time  that  it 
formerly  took  them  to  go  to  Longview  and  return.  It  is  certainly  a 
great  benefit  to  those  living  in  the  valley  of  the  river. 

The  average  produce  shipped  out  by  this  river  each  year  is  about 
10,000  bales  of  cotton,  50,000  staves,  200  bales  of  hides  and  sundries, 
besides  other  commodities. 

It  is  proposed  to  expend  the  funds  that  may  become  available  for  the 
present  fiscal  year  as  well  as  those  yet  remaining  from  the  appropria- 
tion for  the  last  year  in  improving  the  river  from  Longview  to  its  mouth. 

Total  amount  of  appropriations $12,500 

Original  estimate  for  improving  this  river 30,151 

The  work  is  in  the  collection  district  of  New  Orleans,  and  the  nearest  port  of  delivery 
is  Memphis,  Tenn. 

Money  statement. 

July  1,  1881,  amount  available $8,637  26 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1881 6,162  94 

July  1,  1882,  amount  available 2,474  32 

Amount  appropriated  by  act  passed  August  2,  1882 4iOOO  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 6, 474  32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June3Q»  1884.  10, 000  00 


Q  12. 

IMPROVEMENT  OF  CURRENT  RIVER,  MISSOURI  AND  ARKANSAS. 

On  the  Ist  of  October  the  chartered  steamer  John  H.  Williams,  with 
a  party  of  laborers,  entered  this  stream  and  proceeded  to  remove  the 
snags  and  clear  away  the  overhanging  trees  that  obstmcted  its  navi- 
gation. These  operations  were  carried  on  until  the  end  of  the  month, 
when  the  party  was  withdrawn.  The  work  extended  as  high  up  as 
Black  Biver  Gut-off,  and  for  this  distance  was  a  material  improvement 
to  the  navigation  of  the  stream.  On  account  of  the  very  small  amount 
of  funds  made  available  for  this  improvement,  a  very  short  reach  at  the 
river  could  be  gone  over. 

One  hundred  and  eighty  snags  were  removed  and  about  3,000  over- 
hanging trees  cut  down. 

With  the  balance  yet  remaining  and  any  further  amounts  that  may 
be  made  available  for  this  stream,  it  is  proposed  to  continue  the  work 
of  removing  snags  and  overhanging  trees. 

The  work  is  in  the  collection  district  of  New  Orleans,  and  the  nearest  port  of  de- 
livery is  Memphis,  Teun. 
Total  amount  appropriated,  $7,000. 

Money  statement 

Jnly  1,  1881,  amonnt  available $2,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1831 l,46n  17 

July  1,  1882,  amoiuit  available 534  83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  10,000  00 
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Q  13. 

examination  op  little  red  rivek  in  arkansas. 

United  States  Engineer  Office, 

IdUle  Backy  Arh,  Decetnber  8,  1881. 

General  :  The  examination  of  the  Little  Bed  Biver,  Arkansas,  with 
a  view  to  improving  its  condition  for  navigable  purposes,  provided  for 
in  section  3  of  the  river  and  harbor  act  approved  March  3, 1881,  was 
assigned  to  my  charge  by  letter  of  the  Engineer  Department  dated 
March  21, 1881. 

This  examination  has  been  made,  and  the  results  I  now  have  the  honor 
to  report. 

The  Little  Bed  Eiver  is  a  small  stream  that  rises  in  the  western  x>or- 
tion  of  Van  Bnren  County,  Arkansas.  Its  course  is  in  an  easterly  di- 
rection through  said  county,  and  southeast  through  White  County  to 
its  junction  with  the  White  Biver,  about  20  miles  l^low  Augusta,  Ark. 
The  stream  is  of  no  importance  whatever  in  a  navigable  point  of  view 
until  we  reach  the  vicinity  of  the  town  of  Searcy,  situated  2  miles  west 
of  its  right  bank,  and  about  48  miles  from  its  mouth.  Steamboats  have 
on  one  or  two  occasions  during  very  high  stages  of  water  ascended  for 
this  distance. 

As  a  general  thing  the  stream  cannot  be  said  to  be  navigable  above 
the  town  of  Judsonia,  39  miles  from  its  junction  with  the  White  Biver. 
In  considering  the  present  improvement  of  this  stream,  all  above  this 
X>oint  may  very  properly  be  omitted,  for  the  reason  that  no  improvement 
in  its  navigable  qualities  could  be  made  without  resort  to  some  species 
of  slackwater  structures,  the  expense  of  which  would  exceed  the  total 
value  of  all  the  commerce ^  that  would  be  transported  over  it  for  many 
years.  Even  this  would  not  insure  continual  navigation,  a<s  the  bed  of 
the  stream  is  not  unfrequently  capable  of  being  crossed  dry  shod. 

From  Judsonia  down  it  is  possible,  within  justifiable  limits  of  expense, 
to  put  the  stream  in  a  condition  to  be  navigated  for  from  seven  to  eight 
months  during  the  year ;  and  to  West  Point,  30  miles  from  its  mouth,  it 
can,  perhaps,  be  made  navigable  throughout  the  entire  year.  The  back- 
water from  the  White  Biver  at  its  ordinary  stage  extends  to  this  point, 
and  during  its  high  water  to  Judsonia  f 

The  principal  obstructions  to  the  navigation  of  this  part  of  the  stream 
are  snags  and  overhanging  trees  at  intervals  throughout  the  entire  dis- 
tance, a  sandbar  below  West  Point,  and  a  shoal  (Utley's)  between  West 
Point  and  Judsonia. 

It  is  estimated  that  $16,100  will  be  required  to  remove  these  obstruc- 
tions and  place  the  river  in  a  condition  which  will  suffice  for  the  present 
needs  of  its  commerce. 

For  more  detailed  results  of  this  examination,  and  for  such  statistical 
information  as  we  have  been  able  to  collect,  I  respectfully  refer  to  the 
report  of  Assistant  F.  W.  Tuttle,  herewith  inclosed. 
Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 
Capiairiy  Corps  of  Engineers, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 
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report  of  mr.  f.  w.  tuttle,  assistant  engineer. 

United  States  Engineer  Office, 

Little  Book,  Ark.^  December  6,  1881. 

Captain  :  I  have  the  houor  to  submit  the  following  report  on  my  examination  of  the 
Little  Red  River,  Arkansas : 

The  examination  was  made  October  18-22,  1881,  in  compliance  with  instractions 
contained  in  your  letter  dated  October  4, 1H81,  and  covered  that  portion  of  the  river  in- 
cluded between  Searcy  Landing  and  its  junction  with  the  White^  a  distance  of  48 
miles.  Its  objects  were  the  collection  of  data  in  regard  to  obstructions  to  its  naviga- 
tion and  of  statistical  information  bearing  upon  contemplated  improvements. 

By  a  reference  to  the  accompanying  sketch,  a  general  idea  of  the  topography  of  this 
section  of  the  country  can  be  obtained.  The  only  towns  on  the  stream  are  Searcy, 
Judsonia,  and  West  Point. 

Searcy,  2  miles  from  the  river  and  48  miles  from  its  month,  is  a  growing  town  of 
1,400  inhabitants.  It  shipped  last  season  9,809  bales  of  cotton,  toRether  with  green 
and  dry  hides  and  wool  on  which  figures  were  not  obtained ;  6,600  bales  of  cotton  went 
to  Saint  Louis  via  the  Saint  Louis^  Iron  Mountain  and  Southern  Railroad.  The  remain- 
ing 3,200  bales  went  out  of  the  nver,  finding  a  market  at  Memphis  or  New  Orleans. 
The  value  of  its  receipts  is  somewhat  in  excess  of  the  value  or  its  shipments.  Jud- 
sonia, at  the  croBsiuff  of  the  Saint  Louis,  Iron  Mountain  and  Southern  Railroad,  and  39 
miles  from  the  mouth  of  the  river,  has  a  population  of  425. 

It  shipped  last  season  1,512  bales  of  cotton,  of  which  nearly  all  went  to  Saint  Louis; 
also,  4,000  pounds  each  of  neen  and  dry  hides  and  5,000  pounds  of  wool;  also,  some 
fruit.  There  is  a  mill  at  this  place  capable  of  turning  out  It, 000  feet  of  lumber  per 
day. 

The  railway  bridge  has  a  draw  span.  The  length  of  this  span  is  262  feet  9  inches, 
and  the  distance  between  piers  is  116  feet.  The  elevation  of  the  lower  chord  above 
high  water  is  6  feet  6  inches,  and  above  low  water  42  feet. 

West  Point,  30  miles  from  the  mouth,  is  practically  the  present  head  of  navigation. 
There  has  been  but  one  boat  above  it  in  several  years.  It  is  a  town  of  about  125  in- 
habitants and  handles  about  400  bales  of  cotton  annually.  It  is  little  more  than  a 
shipping  point  for  Searcy,  with  which  it  is  connected  by  a  horse-car  railway  crossing 
the  Iron  Mountain  Railroad  at  Kensett. 

COiTDITION  OF  the  STREAM. 

The  river  between  Searcy  Landing  and  West  Point  has  an. average  width  of  300 
feet.  Its  banks  at  no  point  have  an  elevation  of  less  than  25  feet,  and  do  not  cave. 
Its  bottom  is  generally  rocky. 

There  are  on  this  reach  three  shoals,  which  at  low  water  cannot  be  passed  with  a 
skiff.  Whittle's  Shoal,  4^  miles  below  Searcy  Landing,  is  200  feet  long,  and  consists 
of  a  solid  ledge  of  rock  covered  with  loose  bowlders  and  debris. 

Judsonia  Ford,  at  and  above  the  town  of  Judsonia,  is  a  very  formidable  obstruction. 
It  consists  of  a  series  of  ledges  crossing  the  river  at  right  angles  and  covered  to  a  greater 
or  less  extent  with  loose  rocks  and  bowlders.  Its  entire  length  is  not  much  less  than 
a  mile. 

Utley's  Shoal,  4  miles  below  Judsonia,  consists  principally  of  loose  rock.  There  are 
two  main  deposits  separated  by  about  2,000  feet  of  clear  river,  having  a  depth  of  4 
feet.  Deep  water,  with  occasional  large  bowlders,  is  encountered  almost  immediately 
above  and  below. 

The  river  at  these  shoals  can,  during  low  water,  be  crossed  dry  shod.  They  aet 
s  dams,  and  the  water  in  the  pools  between  them  has  no  perceptible  current.  The 
examination  having  been  made  without  the  use  of  instruments,  the  differences  in 
elevation  of  these  pools  could  not  be  definitely  determined.  From  the  best  data  at 
hand  the  total  fall  irom  Searcy  Landing  to  West  Point  is  estimated  at  1*2  feet.  These 
shoals  during  the  three  months  of  high  water  offer  no  obstruction  to  the  passage  of 
boats. 

There  are  on  this  reach  thirty-seven  snags,  and  one  hundred  and  fifty  leaning  trees 
over  one  foot  in  diameter,  besides  many  smaller  ones,  which  would,  were  there  no 
shoals,  be  considered  as  obstructions  to  navigation. 

Below  West  Point  the  river  has  an  average  width  of  225  feet,  with  a  bank  elevation 
of  about  25  feet.  Its  bottom  is  generally  sandy,  with  some  gravel  and  occasionally 
bowlders.  It  has  little  or  no  fall ;  water  from  the  White  River  backs  up  to  West  Point 
the  year  round.  Knight's  Bar,  20  miles  from  the  mouth,  is  the  only  shoal  in  this  portion 
of  the  stream.  It  is  composed  of  sand,  gravel,  and  scattered  bowlders.  The  minimum 
depth  of  water  that  obtains  upon  it  is  22  inches.  Its  length  is  abont  300  feet.  At 
ordinary  low  water  it  is  readily  passed  by  the  steamer  Hard  Cash,  of  the  Memphis 
anil  Whit«  River  Packet  Com|)any,  on  her  regular  weekly  trips  to  West  Point.  During 
unusually  dry  seasons  there  are,  however,  flkbout  two  mouths  when  she  is  unable  to 
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cross  it.     There  are  on  this  reach  371  snags,  and  555  leaning  trees  over  1  foot  in 
diameter,  besides  many  smaller  ones,  which  are  ohstrnctions  to  its  navigation. 

IMPROVEMENTS. 

It  is  not  thought  best,  in  making  an  estimate  of  the  cost  of  Improving  this  stream, 
to  provide  for  work  above  Judsonia.  Very  little  good  could  result  from  the  removal 
of  loose  rock  from  Whittle's  Shoal  and  Judsonia  Ford,  and  to  cut  a  channel  through 
them  would  not  only  be  an  expensive  work,  but  would  drain  the  i)oo1s  above.  The 
construction  of  locks,  the  only  means  by  which  low  water  navigation  is  possible,  is 
not  warranted  by  the  benefits  which  would  thereby  be  derived.  The  discharge  of  the 
stream,  except  during  freshet«,  is  insignificant,  ana  backwater  from  the  White,  which 
alone  at  other  times  makes  the  Little  Bed  a  navigable  stream,  does  not,  at  ordinary 
stages,  extend  farther  than  Utley's  Shoal.  During  high  water  in  either  stream  these 
shoals  can  be  passed  in  their  present  condition. 

It  remains,  then,  to  remove  the  snags  and  leaning  timber  below  Judsonia,  to  remove 
the  bowlders  from  and  to  deepen  the  channel  over  Knight's  Bar,  and  to  open  a  pas- 
sage for  boats  through  the  loose  rock  at  Utley's  Shoal.  This  done,  it  is  thought  the 
boats  can  reach  Judsonia  eight  months  in  the  year  and  West  Point  at  all  times.  Two 
flat-boats,  one  carrying  a  crane  and  capstan,  with  the  ordinary  appliances  for  remov- 
ing snags  and  bowlders  from  the  beds  of  small  streams,  and  the  other  quarters  for  a 
working  party,  will  constitute  a  plant  well  suited  to  this  work.  I  submit  the  follow- 
ing: 

ESTIMATE  OF  COST. 

Plant $3,000 

Removal  of  snags  and  leaning  timber  below  Judsonia,  three  months'  work,  at 

$1,200 3.600 

Improvements  at  Utley's  Shoal 7,500 

Improvements  at  Knight's  Bar 2,000 

16,100 
Respectfully  submitted. 

F.  W.  TUTTLE. 
AsHstant  Engineer. 
Capt.  T.  H.  Handbuby, 

Carps  of  Engineers,  U,  8.  A, 
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EMENT  OF  MISSISSIPPI  RIVER  BETWEEN  THE  MOUTHS  OF  THE 
n&  AND  OHIO  RIVERS— IMPROVING  HARBOR  AND  MISSISSIPPI 
AT  ALTON— ICEHARBOR  AT  SAINT  LOUIS,  MISSOURI— IMPROV- 
[SSISSIPPI  RIVER  AT  OR  NEAR  CAPE  GIRARDEAU,  MISSOURI,  AND 
N  POINT,  ILLINOIS— IMPROVEMENT  OF  OSAGE  RIVER  IN  ARKAN- 
^I>  MISSOURI. 


'  or  MAJOR  0.  H,  ERNST,  CORPS  OF  ENGINEERS,  OFFICER  IN 
l^E,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1882,  WITH  OTHER 
ME2fTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

Bippi  River,  between  the  Illinois  14.  Mississippi  River  at  or  near  Cape  Girar- 

3hio  rivers.  {  deau,  Missouri,  and  Minton's    Point, 

T  and  Mississippi  River  at  Alton.  ;  Illinois. 

irbor  at  Saint  Loais.  I  5.  Osage  River,  Kansas  and  Missouri. 

EXAMINATIONS  AND  SURVEYS. 
6.-  Fisli  Bend  near  Fort  Cbartres,  in  the  Mississippi  River. 


United  States  Engineer  Opfiob, 

Saint  LouiSj  Mo.^  August  24^  1882. 
EBAL :  I  have  the  honor  to  transmit  herewith  the  annaal  reports 
)  fiscal  year  ending  June  30,  1882,  apon  the  works  under  my 


Very  respectfully,  your  obedient  servant. 


Gen.  H.  G.  Wrioht, 

Chief  of  .Engineers^  U.  8,  A. 


O.  H.  Ernst, 
Major  of  Engineers. 


R  I. 

>VEMENT  of  the  MISSISSIPPI  RIVER  BETWEEN  THE  ILLINOIS  AND 
OHIO  RIVERS. 

iarrying  out  the  programme,  definitely  adopted  last  year",  of  mak- 
he  improvement  continuous,  working  downstream  from  Saint 
,  work  has  been  carried  on  during  the  year  at  Arsenal  Island, 
itail,  Carroll's  Island,  Twin  Hollows,  west  bank.  Twin  Hollows, 
)ank,  Beard's  Island,  and '» Jim  Smith's." 
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Plate  I  is  a  geueral  map  of  the  river  between  the  Saint  Louis  bridge 
and  Kimmswick,  a  distance  of  22  miles,  which  shows  the  location  of 
these  places. 

ORGANIZATION. 

To  provide  for  the  enlarged  operations  of  the  latter  half  of  the  year 
it  became  necessary  to  reorganize  the  administrative  staff.    A  superin- 
tending engineer  was  assigned  to  the  general  supervision  of  all  the  works 
and  of  the  supply  depot,  while  at  each  locality  there  was  stationed  a 
resident  engineer  with  one  or  more  assistants.     The  superintending 
engineer  had  his  office  in  Saint  Louis  and  wa«  in  almost  daily  consnl- 
tation  with  myself.    His  prescribed  duties  were  to  advise  and  direct 
the  resident  engineers  and  to  have  special  charge  of  the  procurement  of 
brush  and  stone,  and  of  the  tow-boat  and  barges  engaged  in  that  work. 
The  resident  engineer  was  provided  with  quarters  and  an  office  at  the 
work.    His  prescribed  duties  were  to  have  immediate  direction  of  the 
work  of  construction,  to  make  such  surveys  and  observations  as  might 
be  required  to  keep  the  progress  map  upon  which  all  work  was  to  be 
located  as  fast  as  constructed ;  to  keep  the  journal  and  other  records 
of  the  work ;  to  prepare  the  pay-rolls ;  to  render  the  quarterly  property- 
returns  ;  to  make  requisitions  for  material  required  and  reports  of  ma- 
terial received;  to  supervise  the  kitchens,  mess-rooms,  and  quarters; 
and  to  render  the  weekly,  monthly,  semi-annual,  and  annual  reports  to 
the  officer  in  charge,  required  by  existing  regulations,  forwarding  them 
through  the  superintending  engineer.    He  was  aided  in  these  duties  by- 
assistants  whose  number  depended  upon  the  magnitude  of  the  work. 
Notwithstanding  the  fact  that  the  organization  was  new  and  many  of 
the  assistants  were  without  experience,  it  has  worked  with  great  smooth- 
ness.    The  works  have  made  good  progress,  a  minute  record  has  been 
kept  of  exactly  where  and  how  each  kind  of  work  was  being  done  and 
what  it  was  costing,  and  a  force  of  about  1,100  men  has  been  cared  for 
in  a  country  destitute  of  shelter  and  supplies,  while  one  tow-boat  suf- 
ficed to  supply  all  the  works. 

A  few  changes  in  the  assignments  were  made  after  the  season  opened. 
At  the  end  of  the  year  they  were  as  follows,  viz: 

Superintending  engineer,  Mr.  D.  M.  Gurrie. 
Besident  engineers: 

At  Arsenal  Island  and  Horsetail,  Mr.  A.  Freis,  assisted  by  Mr.  J.  L. 
Stubblefield. 

At  CarrolPs  Island,  Mr.  C.  V.  Mersereau. 

At  Twin  Hollows,  east  bank,  Mr.  0.  V.  Mersereau,  assisted  by  Mr, 
A.  W.  Chase  and  Mr.  J.  W.  Irwin. 

At  Twin  Hollows,  west  bank,  Mr.  W.  S.  Mitchell,  assisted  by  Mr.  John 
L.  Duffy  and  Mr.  S.  B.  Cady. 

At  Beard's  Island,  Mr  J.  W.  Becoid,  assisted  by  Mr.  J.  E.  Savage. 

At  "Jim  Smith's,"  Mr.  John  O.  Holman,  assisted  by  Mr.  E.  D.  Libby 
and  Mr.  B.  E.  Johnson. 

At  the  supply  depot,  Mr.  S.  S.  Yan  Norman  had  charge  of  the  subsist- 
ence departmeut,  and  Mr.  C.  L.  Stevenson,  of  the  engineering  supplies 
and  repairs. 

On  board  the  steamer  Humphreys,  Mr.  C.  P.  Mitchell  acted  as  gen- 
eral  receiver  of  materials  and  measured  the  brush  and  stone. 

The  reports  of  Mr.  D.  M.  Currie  and  of  the  resident  engineers  are 
herewith  transmitted,  and  are  intended  to  form  part  of  this  report. 
They  constitute  Appendixes  A,  B,  0,  D,  E,  F,  G,  H,  and  I,  of  this  re- 
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port.  They  give  so  fully  all  the  details  of  Ibe  works,  that  but  little 
more  will  be  required  here  than  to  give  the  reasons  for  each  work  and 
its  results,  so  far  as  they  have  as  yet  been  attained. 

While  all  of  these  gentlemen  have  shown  great  intelligence  and  zeal 
in  the  discharge  of  their  duties,  the  services  of  Mr.  Currie  have  been  of 
exceptional  value. 

First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  reported  to  me  for 
duty  just  before  the  close  of  the  fiscal  year,  and  was  assigned  to  the 
study  of  special  questions  of  great  importance  in  the  economical  prose- 
cution of  the  works. 

SUPPLY  DEPOT. 

Under  the  authority  of  the  honorable  Secretary  of  War,  dated  Janu- 
ary 4,  1882,  the  strip  of  ground  cut  off  from  the  old  arsenal  grounds  in 
this  city  by  the  Iron  Mountain  Bailway,  and  lyiug  between  the  railway 
and  the  river,  was  taken  possession  of  by  the  Engineer  Department,  to 
be  used  as  a  depot  of  supplies  for  the  works  under  my  charge. 

The  authority  for  occupying  the  ground  was  given  with  the  follow- 
ing condition : 

Bat  it  should  be  distinotly  understood  that  the  Quartermaster  Depaitment  for  the 
landing  and  shipment  of  supplies  at  the  depot  shall  retain  its  present  rights  and 
privileges  thereon.  This  right  may,  in  case  of  extensive  military  operations,  become 
very  important  to  the  economical  handling  of  supplies  for  troops. 

The  necessary  shops  and  store-rooms  were  immediately  erected  (see 
Appendix  I),  and  improvements  were  made  in  the  landing  with  a  view 
to  facilitating  shipments.  With  the  latter  object  the  retaining  wall 
which  obstructed  communication  with  the  river  wa«  partially  demol- 
ished, the  wall  being  cut  down  6  feet  from  the  top  over  a  portion  of  its 
length ;  and  a  hurdle  was  run  out  into  the  river  to  cause  deposits  in 
front  of  the  wall.  The  object  of  both  pieces  of  work  was  to  fln'ally 
secure  an  inclined  plane  of  gentle  slope,  against  which  boats  can  land 
at  all  stages. 

The  establishment  of  this  depot  has  rendered  it  possible  to  make  pur- 
chases upon  favorable  terms,  aud  to  supply  the  works  with  regularity 
and  at  a  minimum  cost  both  for  materials  and  transportation.  It  has 
given  also  much  needed  facilities  for  fitting  out  and  repairing  the  equip- 
ment. 

The  expenditures  upon  the  depot  itself  were  $7,494.32. 

ABSENAL  ISLAND  PBOTECTION. 

The  first  shoal  which  formerly  existed  below  the  Saint  Louis  bridge 
was  at  the  head  of  Arsenal  Island,  and  the  second  one  at  the  foot  of 
the  same  island.  The  submergible  dam  thrown  across  the  East  Ghute^ 
or  Gahokia  Chute  (see  Plate  I),  in  1878  and  1879,  has  removed  both  of 
these  shoals,  there  having  been  not  less  than  9  feet  of  water  upon  either 
of  them  at  the  lowest  stage  reached  during  the  past  year.  The  enlarged 
volume  of  water  thrown  into  the  West  Chute  rendered  it  necessary  to 
revet  the  west  side  of  the  island.  Simultaneously  with  the  construc- 
tion of  the  dam,  the  protection  was  begun  at  the  upstream  end  of  the 
island,  the  downstream  x>ortion  being  left  unprotected  in  order  to  allow 
the  chute  to  widen  out  to  the  full  width  of  1,500  feet,  the  width  adopted 
for  the  part  of  the  river  lying  within  the  limits  of  Saint  Louis.  The 
protection  was  extended  downstream  at  intervals  as  the  erosion  reached 
the  desired  limit.    The  work  this  year  has  been  to  still  further  extend  it. 

At  the  beginning  of  the  year  the  work  had  been  completed  to  the  point 
A  (Plate  II),  a  distance  of  950  feet  from  the  head  of  the  island.    A 
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partial  revetment  had  been  placed  from  A  to  B,  a  distance  of  3,500  feet, 
but  only  the  portion  below  a  level  7  feet  above  standard  low  water  had 
been  constracted,  the  upper  portion  of  the  bank  having  been  left  un- 
protected until  it  should  be  graded  to  a  gentle  slope  by  the  action  of 
the  river.  This  grading  having  been  accomplished,  the  work  of  com- 
pleting the  revetment  by  extending  it  up  the  bank  was  begun  in  Novem- 
ber last.  A  layer  of  riprap  about  1  foot  thick  was  placed  upon  the 
bank,  completing  the  protection  to  a  height  of  16  feet  above  standard 
low  water. 

The  old  protection  having  been  completed,  the  work  of  extending  it 
downstream  was  begun  this  spring.  The  flow  of  the  stream  here  being 
parallel  to  the  bank,  it  was  not  considered  necessary  to  extend  the  pro- 
tection to  the  great  width  below  low  water  required  In  other  circum- 
stances. Mattresses  40  feet  wide  were  placed  below  low  water  mark  for 
a  length  of  2,750  feet,  O  to  D.  Just  below  the  old  work  there  wa«  an  in- 
dentation, B  0, 325  feet  long,  in  the  shore,  which  it  was  thought  best  to 
All  up  in  order  to  give  it  a  smoother  outline.  To  accomplish  this  three 
short  hurdles  were  constructed. 

To  complete  this  work  there  remain  to  place  the  footing  mattress  for 
a  length  of  about  625  feet,  and  to  deposit  riprap  upon  the  bank  above 
low  water  for  a  length  of  3,375  feet. 

The  expenditures  were  $14,513.88. 

HORSETAIL. 

The  third,  fourth,  and  fifth  shoals  below  Saint  Louis  were  found  in 
the  reach  known  as  Horsetail.  The  works  for  the  improvement  of  this 
locality  have  been  under  way  for  a  number  of  years,  and  have  been 
fully  described  in  former  reports.  They  have  for  their  object  to  con- 
tract the  river  to  a  width  of  about  2,500  feet  by  reclaiming  land  and 
building  up  new  banks,  and,  as  the  result  of  such  contraction,  to  obtain 
a  low  water  depth  of  at  least  8  feet.  They  are  shown  on  Plate  III, 
which,  when  compared  with  Plate  II  of  my  last  annual  report,  shows 
the  progress  made  during  the  year.  On  the  Illinois  side  the  primary 
hurdle  was  extended  downstream  until  it  reached  shoal  water,  the  un- 
finished secondary  hurdles  were  extended  to  intersect  the  primary  one, 
and  an  additional  secondary  hurdle,  ^o.  30,  was  constructed.  On  the 
Missouri  side  the  primary  hurdle  was  begun  and  extended  downstream 
as  far  as  was  considered  necessary,  and  the  secondary  hurdles  were 
completed. 

The  prolonged  high  water  of  last  autumn  and  this  spring  has  caused 
numerous  small  breaks  in  the  hurdles,  many  of  which  it  has  not  been 
considered  necessary  to  repair,  on  account  of  the  heavy  deposits  which 
had  already  been  secured.  In  reconstructions  and  repairs  a  more  sub- 
stantial form  of  construction  is  employed  than  that  used  at  first. 

The  high  water  which  has  continued  during  the  greater  part  of  the 
year  has  prevented  the  growth  of  willows  at  the  lower  levels  and  the 
consequent  consolidation  of  the  new-made  land.  At  the  lower  end  of 
the  reach  there  has  been  some  loss,  but  upon  the  whole  the  process  of 
building  up  the  new  banks  has  continued  in  a  satisfactory  manner.  It 
is  difficult  to  show  this  clearly  upon  a  map  small  enough  to  be  suitable 
for  publication.  Plate  III  shows  the  deposits  as  they  appear  at  a  15- 
foot  stage,  and  Plate  IV  as  they  appear  at  a  12-foot  stage,  Saint  Louis 
gauge.  On  the  latter  plate  the  outline  of  the  bars,  as  they  appeared  at 
the  beginning  of  the  year  as  well  as  at  the  end,  is  given.  On  the  Illinois 
side  almost  tlie  entire  area  above  hurdle  No.  15  has  reached  a  height 
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of  more  than  20  feet  above  low  water  of  1863,  many  acres  of  it  being 
more  than  25  feet.  The  same  may  be  said  of  the  Missoari  side  above 
Ko.  6.  The  heavier  deposits  secured  daring  the  year  upon  the  Missouri 
side  are  due  to  the  fact  that  upon  that  side  of  the  river  the  water  is  at 
all  seasons  from  the  Missouri  Biver,  while  on  the  Illinois  side  the  water 
is  often  from  the  Upper  Mississippi,  almost  undiluted. 

The  beneficial  effect  upon  the  channel  has  been  very  marked.  Of  the 
three  principal  reefs  which  were  prominent  last  year  the  first  and  third 
had  entirely  disappeared  when  the  water  fell  in  August,  1881,  there 
being  a  low  water  depth  of  from  16  to  30  feet  at  the  places  where  they 
were  found.  During  the  short  low  water  season  of  last  August  the 
middle  reef  assum^  a  troublesome  form,  its  Missouri  end  retaining 
nearly  its  former  position,  but  its  Illinois  end  swinging  down  stream  so 
as  to  give  it  a  total  length  of  nearly  2  miles.  There  were  three  depressions 
or  channels  through  it,  the  depth  of  water  in  the  one  followed  by  steam- 
boats being  sometimes  equal  to  and  sometimes  less  than  that  in  the 
others.  A  depth  of  but  6  feet  having  been  reached  in  the  channel 
usually  followed  by  steamboats,  it  was  decided  to  deepen  it  in  order  to 
aid  the  river  to  concentrate.  The  water  jet  was  applied  with  remark- 
ably great  and  prompt  results  (see  Appendix  A),  an  additional  depth 
of  2i  feet  being  gained  in  ten  hours'  work.  On  the  12th  of  August,  1882, 
with  the  river  at  a  stage  llj  feet  above  standard  low  water,  there  was 
a  least  channel  depth  of  20  feet  throughout  the  Horsetail  Beach,  the 
channel  being  direct  and  wide.  This  would  give  a  depth  of  8^  feet  at  low 
water,  supposing  that  the  bottom  does  not  scour  as  the  river  falls,  as  it 
usually  does.  But  a  better  idea  may  be  obtained  of  the  result  by  com- 
paring this  depth  with  that  found  on  the  same  day  upon  other  bars  be- 
tween Saint  Louis  and  Cairo.  The  depths  reported  by  the  pilots  of  the 
stean\er  City  of  Helena  were  8  feet  upon  three  bars,  12  feet  or  less  upon 
eight  others,  and  15  feet  or  less  upon  seven  others. 

The  result  sought  for  at  this  plafbe  has  therefore  been  attained.  But 
it  must  not  be  understood  that  the  work  is  finished.  Before  the  new 
deposits  can  be  regarded  as  secure,  they  must  be  protected  both  on  top 
and  on  the  channel  sides.  The  protection  on  top  will  consist  of  a  growth 
of  willows,  which,  it  is  thought,  can  be  obtained  without  expense  by 
spontaneous  growth.  A  considerable  area  ha«  not  yet  reached  a  height 
at  which  the  willow  will  grow.  The  hurdles  must  be  kept  in  repair,  and 
possibly  additional  ones  constructed  until  such  a  height  is  reached.  The 
amount  of  protection  that  will  be  required  on  the  channel  side  is  a  mat- 
ter of  future  contingency.  The  lower  portions  of  the  deposits  are  pro- 
tected b3'  the  lower  parts  of  the  piles  and  the  mattress- work  placed  in 
connection  with  them,  but  the  vertical  face  presented  by  the  hurdle  does 
not  offer  a  good  protection  for  the  upper  portions.  It  will  sooner  or  later 
be  destroyed  by  ice  or  by  decay.  For  considerable  distances  deposits 
have  already  been  made  outside  the  works,  and  it  seems  probable  that 
as  the  channel  settles  down  in  one  well-defined  location  away  from  the 
works  these  outside  deposits  will  be  extended.  In  such  cases  no  fur- 
ther protection  will  be  re^iuired.  But  where  the  water-way  at  low  and 
medium  stages  remains  permanently  in  contact  with  the  work,  it  will  be 
necessary  to  replace  the  primary  hurdle  by  a  layer  of  riprap  deposited 
upon  the  slope  of  the  new  bank.  It  is  possible  that  the  time  for  work 
of  this  kind  has  arrived  for  the  Missouri  side,  but  that  cannot  be  deter- 
mined until  the  river  has  reached  a  lower  stage  than  the  present.  For 
the  Illinois  side,  it  is  thought  that  it  should  be  deferred  for  at  least 
another  year. 

The  expenditures  at  Horsetail  were  $98,553.23. 
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CARROLL'S  ISLAND  PROTECTION. 

After  tbe  high  water  of  July,  1881,  the  channel  was  found  crossing 
from  the  Missouri  shore  to  the  foot  of  Carroll's  Island,  which  it  was 
rapidly  undermining  and  washing  away.  It  was  necessary  to  protect 
the  west  side  of  the  island  near  its  lower  end.  The  case  presented  was 
one  analogous  to  that  of  a  caving  bend,  where  the  direction  of  attack 
of  the  stream  is  at  an  angle  with  the  bank ;  the  width  of  protection  below 
low  water  for  such  cases  was  fixed  at  120  feet.  The  details  of  construc- 
tion designed  to  meet  these  cases  are  shown  on  Plate  XIY,  and  will 
be  described  further  on.  A  single  mattress,  120  feet  wide  and  1,695  feet 
long,  was  constructed  and  placed  in  position,  as  shown  on  Plate  X. 

The  extension  of  the  revetment  up  the  bank  was  rendered  unneces- 
sary by  a  heavy  deposit  outside  of  it,  which  occurred  during  the  high- 
water  of  November. 

The  expenditures  here  were  $12,038.69. 

TWIN  HOLLOWS,  WEST  BANK. 

The  locality  known  as  Twin  Hollows  extends  from  the  foot  of  Car- 
roll's Island  to  the  head  of  Beard's  Island  (Plate  I),  a  distance  of  about 
3^  miles.  It  is  immediately  below  and  a<ljoiuing  Horsetail.  Issuing 
iirbm  the  foot  of  Carroll's  Island,  with  a  width  well  adapted  to  good 
navigation,  the  stream  gradually  widens  oat,  until  just  above  Beard's 
Island  it  has  a  width  of  6,350  feet  between  banks.  This  great  width 
has  the  same  result  here  that  it  has  elsewhere,  viz,  great  deposits  in  the 
bed  during  high  water  and  feeble  scouring  power  as  the  water  falls, 
the  consequence  often  being  a  badly  obstructed  navigation  during  the 
low  stages  of  the  autumn.  These  deposits  being  irregular  in  shape  and 
movable,  the  obstructions  are  not  always  found  in  the  same  place,  and 
they  do  not  always  exist  in  the  same  degree.  They  have  sometimes 
been  found  opposite  Twin  Hollows,  and  sometimes  opposite  the  head  of 
Beard's  Island.  At  either  or  both  of  these  places  the  channel  depth 
is  liable  to  be  as  little  as  4  feet,  and  if  deep  water  happens  to  exist  at 
these  particular  points,  the  shoals  are  liable  to  be  found  somewhere  be- 
tween them.  It  sometimes  happens  that  from  the  peculiar  form  of  the 
deposits,  or  the  lightness  of  the  material,  or  a  natural  concentration  of 
the  water,  or  other  causes,  the  scouring  power  is  sufficient  to  cut  out  the 
deposits  in  the  channel  before  the  stage  of  water  has  fallen  so  low  as 
to  make  them  obstructions  to  navigation.  In  the  autumn  of  1879  a 
channel  depth  of  but  4  feet  4  inches  was  found  opposite  the  head  of 
Beard's  Island,  the  river  being  at  a  stage  3.8  feet  above  standard  low 
water,  while  in  1880  no  obstruction  was  met  with,  and  in  1881  the  least 
depth  was  6^  feet,  the  river  being  at  a  stage  4.75  feet  above  standard 
low  water.  It  promises  to  be  as  bad  this  year  as  it  was  in  1879,  if  not 
worse. 

The  plan  adopted  for  the  improvement  was  simply  a  continuation  of 
the  general  plan  for  the  improvement  of  the  navigation  between  Saint 
Louis  and  Cairo,  viz,  to  contract  the  river  to  an  approximately  uniform 
width  of  about  2,500  feet,  and  to  protect  the  alluvial  bank  from  erosion. 
In  deciding  which  of  the  present  banks  wa«  to  be  retained  and  which 
was  to  be  built  out  there  were  no  complications  of  local  interest.  There 
was  no  regular  steamboat  landing  upon  either  bank.  The  question  was 
narrowed  down  to  one  of  cost  and  of  convenient  use  of  the  river  for  naviga- 
tion during  the  execution  of  the  works.  The  rocky  bluff  of  the  Missouri 
shore  constitutes  a  bank  that  it  is  certainly  very  desirable  to  retain,  aud 
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if  circumstances  could  justify  the  expectation  that  the  opposite  bank 
could  be  pushed  out  without  much  greater  effort  than  in  the  case  of  the 
Missouri  bank,  there  would  have  been  little  difficulty  in  deciding.  Un- 
fortunately, the  circumstances  were  opposed  to  such  an  expectation.  The 
channel  was  found  on  the  Illinois  side,  or  near  it,  all  the  way  from  Car- 
roll's Island  to  the  foot  of  Beard's  Island  (see  Plate  VI),  a  distance  of 
over  4  miles.  In  no  case  throughout  this  distance  did  it  approach  the 
Missouri  shore  to  a  distance  less  than  2,500  feet,  and  for  a  considerable 
portion  of  the  length  it  was  over  3,600  feet  distant.  The  space  between 
the  channel  and  the  Missouri  shore  was  largely  occupied  by  sand-bars, 
which  were  dry  at  a  stage  5  feet  above  standard  low  water.  The  water- 
way between  them  and  the  Missouri  shore  was  in  many  places  insignifi- 
cant at  a  5-foot  stage,  and  entirely  obliterated  at  low  water.  If  the 
Missouri  shore  had  been  retained  it  would  have  been  necessary  to  excavate 
a  practically  new  bed  for  the  river  and  to  fill  up  the  greater  part  of  the 
present  bed.  This  could  have  been  done,  but  it  would  have  been  a  diffi- 
cult and  costly  undertaking,  and  it  could  not  have  failed  to  cause  great 
annoyance  to  those  engaged  in  navigating  the  river.  A  much  easier 
and  simpler  plan  was  to  build  out  where  it  was  shoal,  preserving  the  deep 
water  where  it  was.  This  plan  was  adopted  with  the  less  hesitation 
when  to  the  foregoing  was  added  the  consideration  that  no  attempt 
should  be  made  to  hold  the  river  against  the  bluff  all  the  way  to  Sainte 
Genevieve.  To  do  so  would  be  to  shorten  the  river  several  miles,  greatly 
magnifying  the  difficulties  and  expense  of  the  whole  work.  Increasing  the 
slope  and  obstructing  ascendingnavigation.  Topush  the  river  in  against 
the  bluff  at  Twin  Hollows  would  probably  push  it  away  from  the  bluff 
below  and  spoil  the  present  favorable  couditiou  of  affairs  between  Kimms- 
wick  and  Bushtower,  where  for  15  miles  the  channel  closely  follows  the 
bluff. 

It  was  therefore  decided  to  hold  the  present  Illinois  bank  as  far  down 
as  the  point  I  ^Plate  VI),  using  a  revetment  where  it  was  needed  to 
build  up  a  new  oank  on  the  line  I K  t5  the  head  of  Beard's  Island,  and 
to  revet  the  west  side  of  that  island.  Using  the  line  thus  constructed 
as  a  directrix,  the  Missouri  shore  was  to  be  built  out  to  an.  approximate 
distance  of  2,500  feet  from  it. 

For  convenience  in  administration  the  works  on  the  different  sides  of 
the  river  were  placed  utider  separate  organizations.  That  on  the  west 
side  was  begun  in  September,  and  was  continued,  under  many  difficul- 
ties (see  Appendixes  A  and  D),  until  the  close  of  the  fiscal  year,  except 
during  the  winter  months.  The  works  as  they  were  at  the  end  of  the  year 
are  shown  on  Plate  VI.  The  primary  hurdle  had  been  partially  con- 
structed for  a  length  of  about  8,800  feet  from  its  upstream  end,  of  which 
about  5,000  feet  had  been  completed.  Four  secondary  hurdles  had  been 
nearly  completed.  Owing  to  the  rocky  nature  of  the  bed  near  the  Mis- 
souri shore,  into  which  piles  could  not  be  driven,  it  was  necessary  to  de- 
vise special  forms  of  construction  (Plates  VIII  and  IX)  to  meet  the  case. 
The  resulting  delay  in  connecting  the  lines  with  the  shore  was  a  serious 
drawback.  Nevertheless,  large  deposits  have  been  secured  within  the 
area  to  be  reclaimed.  The  works  have  not  progressed  far  enough  to 
exert  any  effect  upon  the  channel. 

The  heavy  caving  of  the  Illinois'  bank  below  Carroll's  Island,  com- 
bined with  the  prolonged  high  water  of  last  autumn,  threw  a  vast  quan- 
tity of  solid  material  into  the  channel,  and  finally  this  spring  forced  it 
out  of  the  location  which  it  had  occupied,  opposite  Pull-tight,  and  caused 
it  to  cross  over  to  tlie  Missouri  shore,  as  shown  on  Plate  VI. 

This  change  will  render  it  undesirable  to  push  the  work  at  Twin  Hoi 
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lows  as  rapidly  as  was  at  first  intended.  The  channel  now  occapies 
ground  which  it  is  intended  to  reclaim,  and  the  encroachments  npon  it 
must  be  slow  and  gradual.  The  caving  above  has  been  stoppecl  by  the 
work  on  the  east  bank,  the  crossing  has  worked  downstream  fully  one- 
half  a  mile  in  the  last  two  months,  and  it  is  thought  that  the  channel 
can  be  brought  back  to  its  former  position  without  gpeat  effort. 

In  order,  however,  to  avoid  obstructing  navigation,  the  work  must 
progress  slowly.  . 

The  expenditures  at  Twin  Hollows,  west  bank,  were  $103,600.25. 

TWIN  HOLLOWS,  EAST  BANK. 

The  Illinois  bank,  below  Carroll's  Island,  which  had  been  comparatively 
stationary  for  a  number  of  years,  began  caving  with  great  rapidity  in 
the  summer  and  autumn  of  1881. 

Before  this  could  be  stopped  a  strip  of  land  about  8,400  feet  long  and 
varying  in  width  from  50  to  300  feet  was  destroyed.  The  channel  cross- 
ing from  the  Missouri  shore  struck  the  bank  at  an  obtuse  angle,  pre- 
senting the  case  where  a  wide  and  deep  protection  was  required.  The 
width  of  the  mattress  to  be  placed  below  low  water  mark  was  fixed  at 
120  feet. 

The  work  was  beguu  in  October,  and  was  still  in  progress  at  the  end 
of  the  fiscal  year.  At  that  time  three  mattresses  had  been  placed  below 
low  water  mark,  as  shown  on  Plate  XI,  one  1,493  feet  long,  one  3,800 
feet  long,  and  one  1,325  feet  long.  A  fourth  mattress  was  under  con- 
struction, and  had  reached  a  length  of  964  feet,  but  no  portion  of  it  had 
been  sunk.  The  6,H18  linear  feet  of  mattress  placed  covered  5,925  linear 
feet  of  the  bank,  the  difference  being  due  to  the  overlap  of  contiguous 
mattresses.  The  downstream  end  of  the  second  mattress  was  so  ba<11y 
damaged  in  sinking  that  it  was  necessary  to  overlap  it  several  hundred 
feet.  The  extension  of  the  protection  up  the  face  of  the  bank  was  not 
made  continuous.  The  upper  part  of  the  bank  was  usually  vertical 
where  the  low  water  mattress  was  placed.  The  latter  immediately 
stopped  the  undermining,  and  the  further  erosive  action  of  the  river 
helped  the  work  by  grading  the  upper  part  of  the  bank  to  a  gentle 
8loi)e.  This  action  was  carefully  watched,  and  whenever  the  grading 
was  completed  to  the  desired  slope  riprap  was  deposited  upon  the  bank 
above  low  water,  thus  completing  the  protection.  A  total  length  of 
2,350  feet  was  thus  completed.  For  details  of  this  work  and  the  diffi- 
culties encountered  see  Appendixes  A  and  F. 

The  bank  was  for  the  greater  part  of  its  length  covered  with  large 
trees,  which,  after  falling  into  the  water,  constituted  obstructions  in  the 
way  of  laying  the  mattress  which  it  was  necessary  to  remove.  The 
snag-boat  General  Barnard,  with  crew,  was  temporarily  transferred  to 
me  for  this  purpose  by  Major  Mackenzie  under  the  authority  of  the  de- 
partment. She  was  engaged  for  several  weeks  in  September  and  Oc- 
tober, her  expenses  being  paid  out  of  the  appropriation  for  the  work. 
These,  amounting  to  $1,^.40,  are  included  in  the  statement  of  expend- 
itures below.  She  removed  one  hundred  and  thirty-five  snags  from  the 
water,  and  her  crew  cut  down  two  hundred  and  ninety -six  trees  which 
were  standing,  but  were  about  to  become  snags  as  the  caving  progressed. 
Work  of  this  character  was  again  required  in  the  spring.  The  snag- 
boat  Wright,  being  engaged  in  the  vicinity  in  removing  snags  from  the 
channel,  removed  tdso  these  obstructions,  under  onlers  £om  Maj.Oharles 
B.  Suter,  Corps  of  Engineers,  to  whom  I  am  indebted  for  that  assist- 
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aDce.    There  was  no  expense  to  the  appropriation  for  the  work  for  the 
services  of  the  Wright 

To  complete  the  work  there  remained  to  be  placed  about  2,500  feet  of 
low  water  mattress,  of  which  964  feet  was  already  fabricated^  and  de- 
posit riprap  upon  a  length  of  about  6,075  feet  of  the  bank.  Hurdles  to 
close  the  small  chute  below  Pull-tight  will  also  be  required.  It  is  ex- 
pected to  accomplish  this  during  the  present  working  season. 
.  The  expenditures  were  $72,696.63. 

BEABD'S  ISLAND. 

The  protection  of  the  west  side  of  Beard's  Island  and  the  closure  of 
the  small  chute  nortih  of  the  island  constituted  a  part  of  my  project  of 
January  28, 1881,  for  the  improvement  of  the  river  between  Carroll's 
Island  and  the  mouth  of  the  Meramec.  The  bank  was  caving  at  that 
time,  and  it  continued  to  do  so  until  it  was  stopped  by  the  work  of  this 
year,  a  strip  of  land  about  7,500  feet  long  and  in  many  places  800  feet 
wide  having  been  destroyed  since  October,  1880. 

The  case  presented  for  the  bank  protection  was  similar  to  that  at  Car- 
roll's Island  and  Twin  Hollows,  east  bank,  and  the  same  width  of  mat- 
tress, 120  feet,  to  be  placed  below  low  water  mark,  was  adopted.  The 
work  was  begun  about  the  end  of  March,  and  was  in  progress  at  the  end 
of  the  fiscal  year. 

Three  mattresses  120  feet  wide  were  placed  as  shown  on  Plate  XII, 
one  3,260  feet  long,  one  360  feet  long  in  prolongation  of  the  first,  and  one 
300  feet  long,  used  to  cover  a  break  in  the  first  mattress  which  occurred 
in  sinking.  A  fourth  mattress  was  under  construction  at  the  end  of  the 
year,  and  had  reached  a  length  of  550  feet,  but  no  portion  of  it  had  been 
sunk.  The  length  of  bank  which  received  the  low  water  protection  was 
3,550  feet.  The  protection  was  extended  up  the  face  of  the  bank  by  a 
layer  of  riprap  after  it  was  graded  to  a  gentle  slope  by  the  erosive  action 
of  the  river.    The  length  so  completed  was  1,650  feet. 

A  hurdle  about  1,000  feet  long  was  built  in  May  and  June  across  the 
small  chute  north  of  the  island.  It  was  not  finally  completed  until  the 
end  of  June,  although  it  caused  heavy  shoaling  before  it  was  finished. 
The  river  was  at  flood  a  few  days  afterwards.  When  the  water  fell  to  a 
28-foot  stage  it  left  the  chute  dry,  a  vertical  fill  of  over  40  feet  having 
occurred  within  a  few  weeks.  Considering  the  high  level  of  the  top  of 
this  deposit  and  the  short  length  of  time  required  to  secure  it,  this  is 
the  most  remarkable  result  yet  accomplished  by  hurdles  on  the  Missis- 
sippi.   For  details  of  the  work  see  Appendixes  A  and  G. 

There  remained  to  complete  the  work  the  placing  of  about  3,950  linear 
feet  of  mattress  and  the  placing  of  riprap  upon  the  bank  above  low  water 
for  a  length  of  5,850  feet.  It  is  expected  that  this  can  be  accomplished 
during  the  present  working  season. 

The  expenditures  at  Beard's  Island  were  $35,614.53. 

"JIM  SMXTH'S." 

The  eighth  and  ninth  shoals  below  the  Saint  Louis  Bridge  are  found 
in  the  reach  just  below  Beard's  Island,  and  extending  to  Kimmswick, 
a  distance  of  about  3^  miles,  known  to  steamboat  men  as  '*  Jim  Smith's."* 
(See  Plate  I.)  The  conditions  here  are  similar  to  those  above  described 
for  Twin  Hollows,  except  that  in  this  case  there  is  a  regular  steamboat 
lauding  on  each  side  of  the  river,  Kimmswick  on  the  west  side  and 
Smith's  Landing  on  the  east.  The  width  between  banks  varied  from 
about  4,000  to  about  7,000  feet.    The  least  channel  depth  found  in  1879 
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was  6  feet ;  in  1880, 7  feet;  and  in  1881,  6 J  feet;  the  stage  of  the  river  in 
all  cases  being  more  than  4  feet  above  standard  low  water. 

A  project  for  the  improvement  of  the  locality  was  forwarded  to  the 
department  with  my  letter  of  September  12, 1881^  and  was  approved 
by  department  letter  of  November  2^  1881.  The  plan  was  in  general 
the  same  as  that  for  other  localities,  viz,  to  reduce  the  width  of  the  river 
to  about  2,500  feet.  The  selection  of  the  lines  for  the  new  banks  was 
controlled  by  the  following  considerations,  viz :  1st.  The  location  of  the 
channel  was  for  the  greater  part  of  the  distance  on  the  west  side  of  the 
the  river,  and  thus  favored  building  out  the  east  bank.  2d.  To  build 
out  the  east  bank,  while  preserving  the  natural  length  of  the  river, 
would  bring  it  smoothly  against  the  rocky  bluff  at  Kimmswick.  3d.  The 
Kimxnswick  Landing  is  of  more  importance  than  Smith's  Landing,  on 
the  opposite  side,  the  former  being  a  flourishing  town  of  about  SCNO  in- 
habitants, while  at  the  latter  there  are  but  a  few  scattered  farm-houses, 
the  landing  itself  being  located  upon  an  alluvial  bank,  subject  to  ero> 
49ion.  It  was  necessary  to  interfere  with  one  landing  or  the  other,  and 
the  latter  was  selectod.  It  was  accordingly  decided  to  take  as  the  new 
right  bank  the  east  side«  of  Chesley  Island,  as  far  down  as  about  its 
middle,  from  which  point  the  direction  is  to  be  a  straight  line  tangent 
to  the  rocky  point  at  Kimmswick.  (See  Plate  I.)  The  new  left  bank 
is  laid  out  parallel  with  it  and  2,500  feet  distant.  The  chutes  between 
Ohesley  Island  and  the  Missouri  shore  are  to  be  closed  at  the  lower 
•ends,  the  upper  ends  being  left  open  to  provide  an  exit  for  the  Meramec 
Biver,  and  also  a  catchment  basin  for  the  gravel  brought  down  by  that 
stream. 

The  steamboat  landing  at  Smith's  is  thus  temporarily  cut  off  from 
navigable  water  until  the  works  shall  have  accomplished  their  object  of 
building  up  the  new  bank.  This  will  occasion  some  inconvenience  to 
the  people  of  that  neighborhood  for  one  or  two  seasons,  but  will  finally 
result  in  giving  them  a  more  secure  landing  than  the  present  one,  which 
is  oft^n  difficult  of  access.  In  cases  of  this  kind,  which  will  no  doubt 
occur  frequently  as  the  improvement  advances,  it  is  proposed  to  place 
the  piles  so  that  a  pier  can  be  constructed  upon  them  by  those  who  re- 
quire access  to  navigable  water. 

It  wafi  determined  to  begin  this  work  when  it  had  become  evident 
that  the  work  at  Twin  Hollows,  west  bank,  could  not  be  pushed  to 
•completion  this  season.  It  was  begun  in  the  latter  part  of  May,  at  the 
point  F,  Plate  YL  on  the  Illinois  side.  The  initial  point  was  made 
here  instead  of  at' the  foot  of  Beard's  Island,  for  the  reason  that  the 
distance  from  the  point  F  was  less  than  from  F  to  the  island^  and  it  is 
expected  that  the  space  below  the  island  will  be  filled  up  without  fur- 
ther work  when  the  hurdles  below  Pull-tight  shall  have  finally  closed 
the  east  chute.  The  direction  of  the  line  F  F,  oblique  to  the  shore,  is 
given  to  facilitate  construction  by  favoring  the  removal  of  drift-wood. 
When  the  work  was  begun  it  was  expected  that  the  high  water,  which 
had  lasted  with  slight  intermission  for  ne^arly  a  year,  was  about  to  come 
to  an  end.  This  proved  not  to  be  the  case,  and  the  work  was  much 
obstructed  until  the  end  of  the  year.  At  that  time  the  primary  hurdle 
had  been  constructed  for  a  length  of  about  1,000  feet.  Although  the 
cost  of  the  work  was  great,  its  results  were  prompt  and  large,  heavy 
shoaling  having  been  caused  within  the  area  to  be  reclaimed.  Special 
forms  of  construction  were  used  to  meet  the  difficulties  occasioned  by 
high  water.  They  are  shown  on  Plate  XIII,  and  are  describefl  in  Appen- 
dixes A  and  11.  The  work  has  not  advanced  far  enough  to  exert  any 
€tt*ect  upon  the  channel. 
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The  expenditures  were  $11,068.37. 

dickey's  island  to  the  mouth  of  the  OHIO. 

No  work  was  done  upon  the  protection  in  rear  of  Cairo,  and  it  is  here 
mentioned  merely  as  an  illustration  of  the  inutility,  so  far  as  the  naviga- 
tion interest  is  concerned,  of  working  at  detached  points  upon  the  river. 
The  bend  in  which  the  caving  bank  was  protected  has  now  been  deserted 
by  the  channel  and  is  rapidly  filling  up,  the  greater  part  of  it  being  dry 
at  a  20-foot  stage.  The  work  done  there,  however  valuable  it  may  have 
been  to  the  city  of  Cairo,  has  been  of  no  permanent  value  to  the  naviga- 
tion interest.  The  amount  expended  there,  $119,868.66,  must  now  be 
added  to  the  estimate  for  improving  the  navigation  between  the  mouths 
of  the  Illinois  and  Ohio  rivers. 

conteaction  works. 

The  works  at  Horsetail,  Twin  Hollows,  and  "Jim  Smith's  "have  been 
of  the  same  general  character  as  those  used  in  former  years  at  Horse- 
tail, viz,  a  well-braced  hurdle,  built  upon  the  line  of  the  proposed  new 
bank,  called  a  primary  hurdle,  and  connected  at  intervals  with  the 
shore  by  hurdles  called  secondary  hurdles,  built  upon  lines  perpendicu- 
lar to  the  primary  hurdles.  The  principal  modification  in  their  use  has 
been  to  increase  the  strength  and  diminish  the  number  of  the  secondary 
hurdles.  Greater  strength  was  found  necessary  to  enable  them  to  resist 
the  heavy  masses  of  drift-wood  which  are  liable  to  accumulate  against 
them  at  every  rise.  It  has  been  attained  by  thorough  bracing  and  a 
foundation  mattress  of  brush.  This  added  strength  has  rendered  less 
necessary  their  mutual  re-enforcement,  and  the  interval  between  them 
has  accordingly  been  increased  to  2,000  feet. 

The  height  to  which  th\By  are  built,  where  there  is  any  choice  in  the 
matter,  has  also  been  modified.  The  height  at  first  adopted  was  15  feet 
above  low  water  of  18G3,  the  reasons  for  fixing  upon  that  height  being 
that  above  that  level  willows  would  grow,  and  would  prove  a  more 
durable  silt-catchiug  arrangement  than  the  hurdles.  These  reasons  still 
exist,  but  the  necessity  of  extending  the  working  season  over  periods 
when  the  river  is  at  a  higher  stage  has  made  a  modification  necessary. 
While  a  hurdle  is  in  pi-ocess  of  construction  it  is  necessary  that  it  should 
be  visible;  that  is,  that  its  top  should  project  above  the  water  surface. 
The  higher  the  stage,'  the  higher  must  the  hurdle  be  built.  To  carry  it 
just  to  the  water  surface  and  then  stop  would  cause  great  irregularity 
in  the  heights.  This  is  objectionable  for  the  reason  that  if  one  hurdle 
projects  very  much  above  the  others  it  will  be  subjected  to  unusual  strains 
from  drift-wood  at  times  when  the  others  are  submerged.  Absolute  uni- 
formity in  height  is  not  attainable  without  fixing  as  the  standard  the 
highest  stage  at  which  the  work  may  be  carried  on.  The  advantage  to 
be  gained  by  this  would  not  compensate  for  the  great  additional  expense. 
A  reasonable  uniformity  in  ordinary  years  can  be  attained  by  fixing  the 
height  at  16  feet  above  standard  low- water,  and  that  is  the  height  which 
has  been  adopted. 

BANK  protection. 

The  solution  of  the  problem  of  protiCcting  alluvial  banks  from  caving 
and  erosion  must  differ  according  to  different  circumstances.  It  is  evi- 
dent  that  where  the  main  channel  flows  parallel  to  the  bank,  as  in  a  nar- 
row and  straight  part  of  the  river,  the  circumstances  are  entirely  differ- 
ent from  those  where  it  crosses  from  one  side  of  the  river  to  another 
and  strikes  the  bank  at  a  very  obtuse  angle.  In  the  former  case  there 
101  E 
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will  be  a  gradual  wear  of  the  bank,  wbich  will  extend  down  to  but  a 
moderate  depth,  resulting  from  the  friction  of  the  water  against  the 
light,  uncompressed  soil.  In  the  latter  case  the  bank  lies  in  the  path 
of  the  channel  instead  of  at  one  side  of  it,  and  lias,  in  addition  to  the 
friction,  to  resist  a  series  of  blows  as  from  a  jet ;  the  deepest  water  is 
found  near  the  shore,  the  bank  is  rapidly  undermined,  and  heavy  caving 
results.  These  circumstances  are  usually  found  in  a  concave  bend.  It 
is  evident  that  in  this  case  the  protection  must  extend  down  to  a  much 
greater  depth  than  in  the  former. 

In  both  cases  a  permanent  protection  can  be  most  economically  ob- 
tained by  dividing  the  bank  into  three  zones,  which  are  nearly  hori- 
zontal, the  lower  zone  extending  from  the  lowest  limit  of  erosion  up  to 
low  water  mark,  the  middle  zone  from  low  water  mark  up  to  the  level 
at  which  a  live  growth  of  willows  will  flourish,  and  the  upper  zone  ex- 
tending from  the  latter  level  to  the  top  of  the  bank.  The  lower  zone, 
being  always  covered  with  water,  may  be  permanently  protected  by  a 
brush  mattress.  In  the  second  or  middle  zone,  which  is  subjected  to 
constant  alternations  of  wetting  and  drying,  due  to  the  oscillations  of 
the  river,  a  protection  of  brush  must  necessarily  have  but  a  brief  life ; 
in  this  zone  a  layer  of  riprap  is  required.  In  the  upper  zone  a  live 
growth  of  willows  will  form  an  efficient  and  permanent  protection.  To 
prepare  the  bank  to  receive  the  protection,  it  is  graded  to  a  gentle  slope. 

The  diflerence  in  the  method  of  construction  adopted  in  the  two  cases 
lies  entirely  in  the  construction  of  the  mattress  to  be  placed  below  low- 
water  mark.  In  the  first  case  a  width  of  35  or  40  feet  is  sufficient,  and 
as  the  current  near  the  shore  is  usually  moderate,  like  the  depth,  no 
great  difficulties  are  presented.  Such  a  case  was  found  at  Arsenal 
Island.  The  method  adopted  is  described  in  Appendixes  A  and  B.  In 
the  second  case  the  width  of  the  mattress  must  be  much  greater,  and 
as  the  depth  and  velocity  of  the  water  are  greater,  the  difficulties  of 
placing  the  mattress  in  proper  position  so  as  to  give  a  continuous  cov- 
ering to  the  bank  are  much  increased.  To  insure  continuity,  but  few 
mattresses,  and  these  of  great  length,  must  be  provided.  The  design 
prepared  to  meet  the  general  requirements  of  this  case  is  shown  on  Plate 
XIV.  A  depth  often  found  in  a  caving  bend  is  40  feet  at  low  water. 
Allowing  the  slope  of  the  bank  below  the  water  surface  to  be  1  on  2J, 
the  distance  from  low  water  mark  to  the  bottom  of  the  river,  measured 
on  the  slope,  is  about  110  feet.  A  mattress  of  that  width  would  be  suffi- 
cient to  cover  the  slope  if  its  upper  edge  could  be  placed  exactly  on  the 
low  water  line.  Practically  that  is  impossible.  The  edge  of  the  mat- 
tress must  be  in  plan  a  smooth  line,  with  easy  changes  of  direction, 
while  the  low  water  line  is  usually  very  irregular  in  direction.  The 
upper  edge  of  the  mattress,  when  placed,  will,  in  some  cases,  fall  below  the 
low  water  line,  and  in  some  cases  above  it.  To  provide  for  these  irreg- 
ularities and  insure  reaching  the  foot  of  the  bank  at  all  points,  a  slight 
additional  width  is  required.  The  width  of  the  mattress  is  fixed  at  120 
feet,  its  length  to  be  as  great  as  practicable.  It  is  fabricated  upon  float- 
ing ways  prepared  for  the  purpose,  having  their  slope  up  and  down 
stream.  The  mattress  is  launched  progressively  as  it  is  constructed, 
the  ways  being  pulled  out  from  beneath  it  and  moved  a  short  distance 
downstream,  retaining  the  downstream  end  of  the  mattress,  but  leav- 
ing the  balance  of  it  floating  upon  the  water.  It  is  securely  fastened  to 
the  line  of  guide-piles  near  the  shore.  By  this  method  the  only  limit  to 
the  length  of  the  mattress  that  may  be  constructed,  if  the  difficulty  of 
sinking  Be  left  out  of  account,  is  the  length  of  the  working  season. 

Where  the  depth  and  velocity  are  not  excessive,  it  is  possible  to  sink 
the  upstream  portion,  leaving  the  downstream  portion  still  upon  the 
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f  the  water,  and  thus  by  progressive  sinking  to  place  in  posi- 
he  bank  a  mattress  of  very  great  length.    Mattresses  3,800  feet 

3,250  feet  long,  respectively,  were  placed  this  spring  at  Twin 
,  east  bank,  and  Beard's  Island,  the  downstream  end  of  the 
vever,  in  a  damaged  condition.    This  exposes  a  portion  of  the 

to  heavy  strains  from  the  current,  and  in  many  ca«es  these  will 
enough  during  the  higher  stages  of  the  river  to  wreck  its  down- 
nd.  In  such  cases  the  length  is  limited  to  the  amount  that  it 
de  to  sink  in  a  single  operation.  In  the  original  design  this 
a  fixed  at  1,000  feet,  but  in  practice  it  has  befen  exceeded.  One 
;  1,325  feet  long,  and  another  1,500  feet  long,  completed  after  the 
the  fiscal  year,  have  been  successfully  sunk  in  a  single  operation 
Hollows,  east  bank. 

tetliod  has  been  subjected  to  as  severe  tests,  both  as  to  difficult 
tances  of  execution  and  as  to  subsequent  eihciency,  as  it  will 
V  ever  receive,  and  it  has  proved  highly  satisfactory. 

METHdD   OF   CARRYING  ON   THE  WORK. 

ork  during  the  year  has  been  done  by  hired  labor  and  purchase 
rial  in  oi>en  market.  It  is  proposed  to  continue  the  system  dur- 
coming  year,  for  the  reason  that  the  character  of  the  work  will 
lit  of  the  contract  system  without  injury  to  the  interests  of  the 
States.  The  reasons  for  this  were  fully  set  forth  in  my  annual 
for  1880.  (See  Annual  Report  of  Chief  of  Engineers  for  1880, 
374,  1375.) 

EQUIPMENT, 

principal  additions  to  the  equipment  during  the  year  were  the 
tion  of  the  fourteen  steam  pile-drivers  begun  last  year,  the  con- 
>n  of  two  sets  of  floating  ways  for  bank  protection,  thirty  seven 
le  buildings  for  quarters,  eighty  small  flats,  and  one  hydrauUc  ex- 
r,  and  the  purchase  of  two  second-hand  coal-barges,  forty-two 
and  eighty -two  skiffs.  The  equipment  is  now  adapted  to  the 
f  operations  provided  for  in  the  river  and  harbor  act  of  March  3, 
[lat  is,  for  an  expenditure  of  $600,000  per  year.  A  special  record 
,  in  which  it  is  treated  as  so  much  unexpended  appropriation,  each 
>eing  charged  for  the  use  and  repair  of  such  as  may  be  emploved 
t. 

present  valuation  of  the  property  remaining  to  be  distributed  in 
ture  is  given  in  the  last  column  of  the  following  table,  in  which  are 
also  its  valuation  at  the  beginning  of  the  year,  the  sums  which  have 
expended  upon  it,  and  its  estimated  deterioration  during  the  year: 


Clau  of  property. 


Balance      ' 
July  1, 1881.  I 


Dr. 


Cr. 


BalaDce 
June  30, 1882. 


A.  A.  Hampbreys 

AniU 

Horuet 

(Cnon 


$18,  914  17 

4,851  97 

105  71 

4, 077  72 

71,320  17 

33. 176  55 

16, 445  05 

1,  764  98 

4,411  82 


$4,408 
809 
286 


123  53 
751  41 
286  07 


37,038 
29,  461 
31.994 
14. 119 
7.014 


ven 

•boata,  qaartera,  ahups,  &,c 

lata,  &c 

Qdapplianoea  ../ ., 

illc  excavator , 8.  5.38 

or  mittreHiies 6,461 

umiture    44195,  592 

Ing  Instrnraenta,  &c 1,114  95  636 

ig  outfit I  12,501 

rota|8 


851  24  , 
217  40  ' 
740  51 
854  29 
185  43 
079  98 
750  08 
120  84 

142  19 


$21, 199  16 

2,  9ia  22 

106  66 

4,  077  72 

82.  507  37 

.55,  420  81 

41,699  46 

13,  030  57 

7.241  00 

7,458  33 

5.711  09 

913  36 

1.7-.1  86 

12,  358  95 


.1       155,626  04     153,864  411    53,102  97 


256, 386  48 
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The  hydraulic  excavator  consists  simply  of  a  powerful  steam  pump 

S)e  Appendix  I),  pla<3ed  upou  a  scow  and  furnished  with  the  necessary 
iler  power  and  hose  for  throwing  powerful  jets  of  water,  its  principal 
object  being  to  grade  the  banks  for  receiving  a  revetment.  The  boiler 
is  20  feet  long,  42  inches  diameter,  with  two  14- inch  flaes,  and  has  a 
nominal  25-horse  power.  The  pump  provides  two  jets,  thrown  from  2- 
inch  nozzles,  the  water  being  conducted  from  the  pump  to  the  desired  point 
through  flexible  4^inch  6-pIy  hose.  The  nozzle  used  and  the  arrange- 
ment devised  for  guiding  the  stream  are  shown  on  Plate  XV.  With 
'this  arrangement  the  stream  can  be  guided  by  one  man. 

The  steamer  Humphreys  was  provided  with  an  electric  light,  enabling 
her  to  work  nearly  as  well  by  night  as  by  day. 

The  expenditures  upon  additions  to  equipment  were  $140,134.11. 

TELEPHONE  LINE. 

Telephonic  communication  between  the  field  offices,  the  supply  depot, 
and  the  Saint  Louis  office  having  become  necessary  to  the  economical 
prosecution  of  the  works,  an  arrangement  was  entered  into  with  the 
Bell  Telephone  Company  of  Missouri,  by  which  they  erected  a  private 
telephone  line  on  the  west  side  of  the  river,  and  engaged  to  keep  it  in 
repair,  furnishing  all  the  necessary  instruments  and  apparatus.  The 
line  was  at  first  constructed  as  far  as  Twin  Hollows,  and  was  afterwards 
extended  to  the  mouth  of  the  Meramec,  when  the  work  was  begun  at 
"  Jim  Smith's.'^  Telephone  instruments  were  placed  in  the  offices  at  404 
Market  street,  at  the  supj>ly  depot,  at  Horsetail,  at  Twin  Hollows,  and 
at  the  mouth  of  the  Meramec.  They  have  been  in  daily  use,  and  have 
prevented  the  necessity  of  providing  an  additional  tow-boat  for  supply- 
ing the  works.  The  line  has  also  been  the  means  of  avoiding  innumer- 
able delays  in  the  procurement  of  supplies,  and  has  brought  the  works 
under  the  close  supervision  of  the  main  office.  The  price  agreed  upon 
for  this  service  was,  for  the  line  from  404  Market  street  to  Twin  Hol- 
lows, $2,050  for  the  first  year,  and  $1,055  for  each  succeeding  year,  and 
for  the  extension  to  the  mouth  of  the  Meramec,  $1,190  for  the  first  year 
and  $430  for  each  succeeding  year,  or  for  the  entire  line  $3,140  for  the 
first  year  and  $1,485  for  each  succeeding  year. 

SURVEYS. 

The  general  topographical  survey,  which  at  the  beginning  of  the  year 
had  reached  Allen's  Landing,  83^  miles  below  Saint  Louis,  was  resumed 
in  July,  and  was  carried  through  to  Cairo,  a  distance  of  106  miles,  be- 
fore winter,  and  was  thus  completed.  Two  parties  were  engaged,  under 
the  respective  direction  of  Mr.  W.  8.  Mitchell  and  Mr.  John  O.  Holman. 
The  plane-table  sheets  were  finished  in  the  office  during  the  winter. 
There  is  now  a  series  of  correct  maps,  scale  -p^hnri  based  upon  the  tri- 
angulation  of  1874,  covering  the  Mississippi  from  the  Illinois  to  the 
Ohio.    They  constitute  a  valuable  historical  record. 

The  gauges  at  Grafton,  Alton,  and  Gray's  Point  were  read  daily. 
Their  reco^s  are  appended,  marked  K,  L,  and  M,  respectively.  The 
record  of  the  Gray's  Point  gauge  from  August  29  to  September  13  is 
omitted,  for  the  reason  that  the  lower  section  of  the  gauge  had  been  dis- 
turbed,  and  it  had  not  been  possible  to  ascertain  its  error  on  account  of 
high  water. 

The  expenditures  upon  surveys  and  gauge  readings  were  $9^217.17. 
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NAVIGABLE  DEPTH  BETWEEN  SAINT  LOUIS  AND  CAIRO. 

The  reports  made  to  the  association  of  Saint  Louis  and  New  Orleans 
pilots  by  its  members  have  been  transferred  to  me,  as  last  year,  and 
from  them  has  been  made  a  record  of  the  depths  found  upon  the  bars 
between  Saint  Louis  and  Cairo  throughout  the  year.  So  much  of  it  as 
covers  the  low  water  season  is  herewith  transmitted,  marked  N.  As 
explained  in  my  last  annual  report,  strict  accuracy  is  not  claimed  for 
any  one  measurement.  The  record,  to  be  of  value,  should  be  taken  as  a 
whole,  several  days'  measurements,  and  the  gauge  records  being  con- 
sidered together.  The  only  low  water  period  that  occurred  during  the 
fiscal  year  was  in  parts  of  the  months  of  August,  September,  and  Feb- 
ruary, the  lowest  stage  reached  being  4.6  feet  above  standard  low  water. 
The  least  depth  reported  was  5  feet,  and  was  found  at  Cairo  Point.  A 
depth  of  5^  feet  was  found  at  Jones's  Point  and  at  Eliza  Point.  Upon 
all  other  bars  a  greater  depth  was  found. 

MISSISSIPPI  EIVEE  COMMISSION. 

The  Mississippi  River  Commission  havingexpressed  a  desire  to  make  a 
formal  examination  of  my  works  and  plans,  I  was  directed  by  the  depart- 
ment to  give  them  all  desired  information,  and  in  a  conference  of  several 
days  last  October  I  did  so.  In  their  report  to  the  honorable  Secretary 
of  War,  of  November  25,  1881,  they  fully  indorsed  the  plans  and  the 
methods  of  carrying  them  out.  Indeed,  in  all  the  discussions  which 
have  agitated  and  confused  the  public  mind  upon  the  subject  of  plans 
for  improving  the  navigation  of  the  Mississippi,  no  professional  engi- 
gineer  has,  so  far  as  I  know,  ventured  to  question  the  correctness  of  the 
plans  adopted  by  the  Engineer  Department,  and  in  process  of  execution 
at  the  time  the  Commission  was  organized. . 

ESTIMATE  FOR  YEAR  ENDING  JUNE  30,  1884. 

I 

Although  the  appropriation  bill  for  the  year  ending  June  30, 1883,  had  * 
not  become  a  law  at  the  end  of  the  year,  the  present  estimate  is  sub- 
mitted with  a  knowledge  of  its  provisions.    The  amount  which  can  be 
profitably  expended  during  the  year  ending  June  30, 1884,  is  $1,000,000. 

It  is  proposed  to  expend  it  in  carrying  out  the  programme  described 
in  my  last  annual  report.  This  is  to  make  the  improvement  continuous, 
working  down  stream  from  Saint  Louis,  by  reclaiming  laud  and  build- 
ing up  new  banks,  thus  reducing  the  river  to  the  approximately  uniform 
width  of  about  2,500  feet.  It  is  proposed  by  this  means  to  secure  a 
minimum  depth  of  8  feet.  The  depth  is  now  liable  to  become  as  little 
as  4  feet  in  some  places,  and  less  than  8  feet  in  every  place  where  the 
width  is  greater  than  2,500  feet.  Alluvial  banks  are  to  be  protected 
from  erosion.  This  general  statement  of  the  proposed  application  of 
the  appropriation  is  as  specific  as  the  nature  of  the  case  will  admit  of. 
The  changeable  character  of  the  river  renders  it  impracticable  to  give 
in  advance  the  exact  localities  where  works  will  be  required. 

The  work  is  located  iu  the  coHectioa  district  of  New  Orleans. 

Amoant  of  reveDue  ooUected  at  the  port  of  Saint  Louis  for  the  fiscal  year  ending 
June  30,  18H2,  was  $1,676,951.56. 
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Money  statement. 

July  1,  1881,  amount  available $616,809  35 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1881 $466,168  88 

Julyl,  1882,  outstanding  liabilities •    38,495  29 

504,664  17 

Julyl,  1882,  amount  available 1 112,145  lb 

Amount  appropriated  by  act  passed  August  2,  1882 600,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 712, 145  Id 

Amount  (estimated)  required  for  completion  of  existing  project *5, 094, 288  98 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    1 ,  000, 000  00 


Constructum  account. 


Name  of  work. 


Pia«a  Island  Dam 

Alton  Dam 

Sawyer  Rend  protection 

Yenioe  Dikes 

Arsenal  Island  protection 

dosing  Gahokia  Chute 

Horsetail  Bar,  Dike  1 

HoTsetaU  Bar,  Dike  2 

Horsetail  Bar,  Dike  3 

Horsetail  Bar,  DIke4 

Horsetail  Bar,  Dike  5 

Horsetail  Bar,  training  wall 

Horsetail  Bar,  primary  hardies,  secondary  hurdles. 

Twin  Hollows,  west  bank,  primary  hurdles 

Twin  Hollows,  west  bank,  secondary  hurdles 

Twin  Hollows,  east  bank,  mattress 

Twin  Hollows,  east  bank,  revetment 

Beanl's  Island,  primary  hurdles 

Beard's  Island,  mattress 

Beard's  Island,  revetment 

Jim  Smith's,  primary  hurdles 

Jim  Smith's,  secondary'  hurdles 

Fort  C  hartres  Dam 

Turkey  Island 

EasHaskia  protection 

Liberty  Island  Dam 

Liberty  Island  protection 

Devil's  Island.  Dike  1 

Devil's  Island,  Dam  1 

Devil's  Island,  Dam  2 

Cairo  protectiun 

Alton  Dike  

Minton  Poiot,  primary  hurdles  

Hinton  Poln  t,  stH^ondary  hurdles 

Cape  Girardiau,  primary  hurdles *. 


$32, 333  30 

33,623  92 

96,803  63 

36, 341  85 

9,  673  85 

116,088  60 
40,549  53 
23,600  26 
82,692  54 
41, 290  11 
86,933  87 
80,627  03 

205, 836  10 


$14, 513  88 


98,553  23 
108, 500  25 

72, 696  63  1 

j 

35, 614  53  I 


1 11,068  37 


36. 812  86 
24,463  85  i 
66. 465  62  ' . 
5, 053  91  ; . 
45,129  40  |. 
65,871  17  . 
49,848  58  i. 
16,678  30  I. 
119,868  96  . 


33, 324  70 
33, 436  37 
10, 093  59 


$32,333  30 
33,628  92 
96,803  63 
36,341  85 
24, 187  73 

116,088  60 
40, 549  53 
23,600  26 
82,692  54 
41,290  11 
36,983  87 
80,627  03 

304, 380  33 

103, 500  25 
72,606  63 

35, 614  53 

11,068  37 

36.812  86 
24.463  85 
«6, 465  62 
5, 053  91 
45. 129  40 
65,871  17 
49, 848  58 
16. 678  30 
119. 868  66 
33, 324  70 

33, 436  37 

10, 093  59 


ToUl 1,266,586  91         412,801  55  ,     1,679.388  49 


*  Note. — Estimate  of  last  year  increased  by  amount  previously  expended  between 
Dickey's  Island  and  mouth  of  Ohio,  and  by  amount  allotted  to  Alton  Harbor  by  act 
of  August  2,  1882. 
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Property  and  material  account. 


Claaa  of  property. 


Balance 
July  I,  1881. 


mer  Humphrey  and  expenses i      $18, 914  77 

ivner  Anita  and  expen8*ia 4. 851  97 

Dcli  Sometand  nxpenses 105  71 

:  Million  and  expenses  4,  077  72 

Liner  r.ittlo  Eagle,  No.  2 

ges ,        71,320  It 

►-drivers ;       33,176  55 

brters,  shops,  &.c i        15,445  05 

rter-boats 

Ha,  ScAi  1,764  98 

>ls  and  appliances '         4, 411  82 

Ir aulio  excavator 

y«  for  mattresses 

oe  f nmiture    441  95 

-veying  instruments 1.114  95 

terial,  stone.  Little  Rock I         1,581  99 

teriaL,  stone,  Saint  Louis I 

terial,  piles.  Saint  Louis. !         1.12168 

ferial,  brush.  Saint  Louis 217  20 

terial,  stone,  Minton  Point 

terial,  piles,  Minton  Point , 

kterial.  brush,  Minton  Point 

Serial,  miscellaneoas 3,053  70 

tMistence 

aiding  outfit 


I 
ToUl  debits.   Total  credits. 


I      Balance 
June  30, 1882. 


$29,554  80 

10, 613  88 

1,587  31 

1,049  40 

7,707  84 

45,952  12 

43, 360  69 

32, 702  48 

9,  849  49 

14,  248  74 

21, 169  91 

8,538  81 

6,961  17 

592  25 

636  91 


$27,270  41 
12. 555  63 
1, 586  46  . 
1,049  40 
7, 707  84  ' . 
34, 764  92  I 
21,116  41  I 
18, 974  05  I 
2, 323  51 
2. 983  15  i 
18,  340  73  I 
1. 079  98 
1,  250  08 
120  84 


24. 832  08 
84.  726  30  ' 
65,  815  65  I 

2,  634  97  i 
13,  536  90  I 

4,  347  42 

36,  518  72 

37,  608  30  I 
12,  501  14  i 


24,307  30 
78, 136  64 
62, 103  59 

1, 845  42 
11,402  35 

3,591  47 

28,069  00 

32, 907  28 

142  19 


$21, 190  16 

2, 910  22 

106  56 

4,077  72 

"82,"  507*37 

55, 420  83 

34, 173  48 

7, 5i5  98 

13. 030  57 

7,241  00 

7, 458  83 

5, 711  09 

913  36 

1,751  86 

1,  581  99 

524  78 

7, 711  34 

3,  929  26 

789  55 

2, 134  55 

756  95 

11.503  42 

4.701  02 

12, 358  95 


Total . 


161, 600  21         517, 046  78  j      388, 628  65 


290. 018  34 


RKPORT  OF   MR.    D.    M.   CURRIE,    ASSISTANT  ENGINBER. 

Saint  Louis,  Mo.,  Juguat  4,  188*2. 
Sir:  I  have  the  honor  respectfully  to  submit  my  annual  report  upon  works  of  which 
have  had  snpervision,  under  your  direction,  during  the  fiscal  year  ending  June  30^ 
^82 ;  and  to  transmit  the  annual  reports  by  assistants  charged  with  the  duties  of  sn- 
srviaing  construction  at  each  of  the  localities  at  which  works  were  constructed,  each 
Bsistant  reporting  upon  works  at  the  locality  at  which  he  was  stationed  at  the  close 
f  the  year.     They  are : 

1.  Arsenal  Island,  by  Mr.  A.  F.  Freis,  assistant  engineer. 

2.  Horsetail  Bar,  by  Mr.  A.  F.  Freis,  assistant  engineer. 

3.  Twin  Hollows,  west  8ide,  by  Mr.  W.  S.  Mitchell,  assistant  engineer. 

4.  Carroll's  Island,  by  Mr.  C.  V.  Mersereau,  assistant  engineer. 

5.  Twin  Hollows,  east  side,  by  Mr.  C.  V.  Mersereau,  assistant  engineer. 

6.  Beard's  Islaud,  by  Mr.  J.  W.  Record,  assistant  engineer. 

7.  Jim  Smith's,  by  Mr.  John  O.  Holman,  assistant  engineer. 

8.  Engineer  Depot,  by  Mr.  C.  L.  Stevenson. 

The  report  of  each  assistant  being  submitted  upon  the  works  at  the  locality  at  whicli 
16  was  charged  with  the  duty  of  supervising  construction  at  the  close  of  the  year, 
loes  not  of  itself  indicate  the  connection  that  he  had  with  the  work.  None  of  them 
^ere  connected  with  these  works  prior  to  the  28th  of  last  February,  upon  which  day 
^our  order  was  issued  making  assignments  of  assistant  engineers,  as  follows:  Mr.  \V. 
S.  Mitchell  to  be  assistant  engineer  at  Twin  Hollows,  west  side ;  Mr.  J.  O.  Holman  to 
be  assistant  engineer  at  Twin  Hollows,  east  side  ;  Mr.  J.  VV.  Record  to  be  assistant  en- 

S'neer  at  BearfTs  Island;  Mr.  A.  F.  Freis  to  be  assistant  engineer  at  Horsetail  Bar,  and 
r.  C.  V.  Mersereau  to  be  assistant  engineer  at  Arsenal  Island  and  Eugineer  Depot. 

The  following  changes  were  made  by  your  orders,  dated  May  4:  Mr.  C.  V.  Merser- 
saa  to  Twin  Hollows,  east  side;  Mr.  J.  O.  Holman  to  Jim  Smith's,  and  Mr.  A.  F.  Freis 
to  Arsfmal  Island,  in  addition  to  the  duties  at  Horsetail  Bar;  and  on  the  same  day 
Mr.  C.  L.  Stevenson  was  assigned  to  duty  as  clerk,  charged  with  the  supervision  of 
construction  at  the  Engineer  Depot. 

Further  reference  will  be  made  to  each  of  these  reports  under  the  head  of  the  locality 
of  which  it  treats. 

Each  of  the  gentlemen  whose  reports  are  herewith  transmitted  are  entitled  to  credit 
for  faithful  performance  of  duty  and  zealous  ilovotion  to  his  work. 
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I.    ARSRNAL  ISLAND. 

This  work  had  for  its  object  the  maiutenauce  of  the  normal  width  of  the  river,  by 
preveDtiDff  the  erosion  of  the  west  bank  of  the  island  farther  to  the  eastward  than 
the  line  selected  for  the  proposed  east  shore,  and  was  begun  in  1877,  when  a  short  sec- 
tion near  the  upper  end  was  protectetl  by  a  revetment  of  stone  placed  upon  the  bank 
after  it  was  graded  to  a  suitable  slope  to  receive  it.  Upon  this  section  the  revetment 
extended  np  to  the  top  of  the  bank. 

The  extension  of  the  revetment  down  stream  was  delayed  nntil  the  fall  of  1879, 
while  waiting  for  the  erosion  to  proceed  far  enough  to  cut  the  proposed  line  of  the 
east  bank  of  the  river. 

This  line  having  been  reached  upon  a  section  of  bank  extending  about  3,500  feet 
farther  down  stream,  the  revetment  was  extended  to  that  distance,  but  only  to  a  hei^^ht 
of  about  12  feet  above  extreme  low- water,  and  was  laid  upon  the  slope  of  the  bank 
graded  only  by  the  action  of  the  current,  but  that  was  suitable  for  retaining  stone, 
about  two  horizontal  upon  one  perpendicnlar  being  the  general  inclination  below  the 
mean  stage.  The  bank  above  that  plane  was  not  protected  immediately  becaase 
grading  was  necessary  to  prepare  it  to  retain  stone  placed  in  revetment,  and  this  work 
could  be  done  by  the  current  during  higher  stages  of  the  river  cheaper  than  by  any 
other  available  means,  the  character  of  the  bank  being  such  that  it  could  be  safely 
left  to  be  graded  by  such  actiou.  This  grading  and  the  erosion  of  the  bank  in  front  of 
the  proposed  shore  line  on  the  lower  part  of  the  island  having  been  completed  dnring 
the  flood  of  the  summer  of  1881,  the  work  of  raising  the  revetment  and  extending  the 
protection  to  the  foot  of  the  island  was  begun  about  the  1st  of  November,  was  sns- 
pended  on  the  17th  of  the  same  month,  resumed  on  the  6th  of  March,  and  continned 
anintermptedly  until  the  close  pf  the  year. 

The  revetment  begun  in  1879  was  completed  by  raising  it  to  16  feet  above  the  plane  of 
standard  low  water;  the  protection  below  that  plane  was  extended  down  stream  by  plac- 
ing 2,450  linear  feet  of  mattress  located  as  shown  upon  the  map  of  the  island}  Plate  II. 
This  mattress  has  not  been  connected  with  the  stone- work  abovf,  and  a  breach  occurs  in 
its  continuity.  The  space  between  its  upper  end  and  the  old  work  was  left  to  await  the 
result  of  hurdles  built  to  reestablish  the  line  of  bank  which  had  been  cut  away  by  an 
eddy  started  by  a  sunken  barge  lodging  near  shore  opposite  that  point  soon  after  the 
revetment  of  1879  was  constructed.  The  hurdles  are  rapidly  accomplishing  that  object, 
leaving  but  little  doubt  that  the  new  bank  will  be  ready  for  protection  during  the 
next  low  water  season. 

The  gap  in  the  mattress  was  made  by  the  loss  of  a  section  while  under  process  of  con- 
struction dnring  the  flood-stage  at  the  close  of  the  year.    This  will  probably  be  re- 
S laced,  the  mattress  extended  to  the  foot  of  the  island,  and  the  revetment  completed 
nring  the  approaching  season  of  low  water. 

In  the  protection  of  this  island  two  forms  of  construction  have  been  nsed  ;  the  first 
applied  to  that  part  of  the  protection  which  was  begun  prior  to  this  year,  and  the  sec- 
ond to  new  work.  The  first  shown  in  cross-section  in  Fig.  1,  Plat  e  II,  consists  of  a  revet- 
jnent  of  stone  placed  upon  the  surface  below  the  plane  of  16  feet  above  standard  of  low- 
water  and  of  willows  planted  upon  the  slope  above  that  plane.  The  second,  shown  in 
Fig.  2,  Plate  II,  diflers  from  thisonly  in  having  a  mattress  of  sufficient  width  to  cover  the 
slope  between  the  plane  of  standard  low-water  and  the  bottom  of  the  river,  the  slope 
above  being  treated  in  the  same  manner  as  in  the  first  method. 

The  mattress  used  was  about  40  feet  wide  with  the  tops  of  brush  in  the  course  normal 
to  the  current,  extending  about  10  feet  farther  into  the  stream.  It  was  built  in  place 
and  supported  by  lashing  the  grillage  poles  to  the  guide  piles  upon  one  side  and  by 
resting  them  upon  small  flats  upon  the  other.  It  may  be  constructed  in  any  desired 
lengths  provided  that  the  stages  of  the  river  should  be  favorable.  The  sections  built 
have  varied  between  450  and  724  feet,  although  the  river  was  high  during  nearly  the 
entire  time  that  the  work  was  in  progress,  about  equal  to  that  of  the  tops  of  the  guide 
piles,  and  frequently  it  ran  full  of  drift-wood. 

Reference  is  made  to  the  accompanying  report  of  Mr.  A.  F.  Freis,  assistant  engineer, 
for  further  history  of  the  works  and  quantities  of  material  consumed  therein. 

The  expenditures  aggregate  $14,513.88,  distributed  as  shown  in  the  following  state- 
ment : 

Material: 

Brush,  secondary  hurdles $189  00 

Piling,  secondary  hurdles 463  45 

Labor,  secondary  hurdles 222  55 

Equipment,  secondary  hurdles 191  46 

$1.066  46 
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Material : 

Brush,  mattress $2,336  72 

Stone,  mattress 790  47 

Piling,  mattress 660  92 

Misoeilaneoas,  mattress 429  89 

Labor 2,305  70 

Equipment 508  39 

17,032  09 

Material,  stone,  revetment 4, 894  15 

Labor 845  73 

5,739  88 

Engineering  and  contingencies 675  45 

14,513  88 

II.   HORSETAIL  BAR. 

Operations  at  this  locality  were  in  progress  at  the  beginning  of  the  year,  and  were 
continued  until  the  close  with  such  interruptions  only  as  were  made  necessary  by 
unfavorable  weather  and  stages  of  water. 

The  interruptions  from  these  causes,  however,  were  considerable.  On  account  of 
the  high  stages  of  water  only  a  small  force  could  be  economically  employed  dnrine 
the  first  half  of  July,  from  the  Ist  of  October  until  the  close  of  the  fall  season,  ana 
during  the  month  of  Jnne,  while  on  account  of  unfavorable  weather  field-work  was 
suspended  from  December  6  to  March  20. 

The  year's  operations  began  with  a  small  party  of  laborers  engaged  in  reconstruct- 
ing  the  east  primaiy  hurdle  line  downstream  from  the  point  200  feet  below  its  inter- 
section with  secondary  line  No.  21,  where  that  work  was  suspended  during  the  pre- 
ceding spring.  When  the  river  reached  a  stage  favorable  for  enlarged  operations, 
about  the  middle  of  July,  that  party  was  increased,  and  other  parties  were  organized 
to  resume  work  generally,  repairing,  reconstructing,  and  extending  hurdles,  which 
had  been  under  process  of  construction,  and  beginning  new  lines.  From  the  middle 
of  July  until  the  last  of  September  the  work  was  vigorously  prosecuted,  using  to  its 
full  capacity  the  entire  available  plant,  including  barges,  pile-drivers,  small  boats, 
and  quarters;  and  during  that  time  the  east  primary  line  had  been  completed  a  dis- 
tance of  3,100  linear  feet  to  its  intersection  with  secondary  line  No.  29,  and  piles  had 
been  driven  for  its  extension  1,000  feet  farther  to  No.  30,  when  work  upon  it  was  sus- 
pended, about  the  1st  of  October,  while  the  work  of  repairing  and  extending  second- 
ary lines  Nos.  27  and  29,  and  constructing  No.  30,  was  continued  until  the  1st  of  No- 
vember, when  these  lines  had  been  completed,  and  were  in  good  condition,  with  the 
exception  that  the  large  masses  of  drift-wood  which  had  accumulated  behind  them 
had  broken  a  small  gap  in  each  of  the  old  channels  near  the  primary  line. 

On  account  of  the  excessive  depths  due  to  the  high  stage  of  water,  further  work  on 
these  lines  could  not  be  economically  done ;  and,  therefore,  the  force  was  transferred 
to  secondary  line  No.  18  to  repair  damages  caused  by  the  flood  of  the  early  summer, 
where  it  worked  until  the  6th  of  December. 

Of  secondary  hurdles  4,984  linear  feet  were  built;  1,111  feet  were  in  line  No.  18, 
1,215  feet  in  line  No.  27,  625  feet  in  line  No.  29,  and  2,033  feet  in  line  No.  30. 

On  the  west  side  the  work  of  constructing  the  secondary  lines  which  were  left  in- 
complete at  the  close  of  last  year  was  resumed  on  the  11th,  and  that  of  the  primary 
line  was  begun  about  the  middle  of  July,  and  was  continued  until  the  last  of  Sep- 
tember, when  5,390  linear  feet  of  primary  hurdles  and  of  secondary  hurdles  3,440  feet 
had  been  built,  of  which  there  were  174  feet  in  line  No.  2,  266  feet  in  No.  3,  348  feet 
in  No.  4,  509  feet  in  No.  5,  581  feet  in  No.  6,  740  feet  in  No.  7,  750  feet  in  No.  8,  and  72 
feet  in  No.  9. 

The  length  of  hurdles-on  both  sides  aggregates  8,490  linear  feet  of  primary,  of  which 
the  area  is  164,780  square  feet,  showing  that  the  average  depth  was  about  19.5  feet, 
and  of  secondary  hurdles  the  total  length  aggregates  8,424  feet,  with  an  area  of  177,467 
square  feet,  giving  21  feet  average  depth. 

The  work  at  this  point  was  resumed  March  2D,  and  was  continued  until  the  close  of 
the  year  with  a  force  which  was  increased  and  decreased  as  the  stage  of  water  became 
favorable  or  unfavorable  for  working. 

During  the  spring  season  no  new  work  was  begun.  The  gap  in  secondary  line  No. 
18  was  closed,  and  the  repairs  of  two  sma'l  breaches  which  were  made  by  the  drift 
during  the  flood  of  June  were  begun. 

The  flood  of  last  fall  had  damaged  the  primary  line  to  such  an  extent  that  in  places 
small  channels  formed,  having  sufficient  velocity  to  erode  the  bed.  The  damage  to 
the  line  extended  from  its  head  to  secondary  line  No.  24,  and  consisted  in  tearing  the 
curtains  from  the  piles,  displacing  some  braces  and  piles,  except  at  two  points,  ona 
between  secondary  lines  Nos.  20  and  21,  and  the  other  between  Nos.  22  and  23,  at  each 
of  which  the  piles  in  both  rows  were  destroyed  or  torn  out  of  their  places,  making 
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breaches  tlirough  which  the  water  passed  with  such  velocity  that  it  removed  part  of 
the  materia]  deposited  during  last  year. 

lu  repairing,  gates  were  ased  to  replace  the  destroyed  curtains.  These  were  made 
of  plauk  with  spaces  between  consecutive  planks  about  equal  to  the  width  of  the 
plank.  In  the  breaches  the  bottom  was  protected  bj^  foot-mats  extending  well  to  the 
front  of  the  line  and  short  distances  above  and  below  the  breach  to  cover  the  entire 
space  affected. 

The  repairs  were  completed  from  the  head  of  the  line  down  to  a  point  midway  be- 
tween secondary  lines  Nos.  21  and  22,  and  piles  were  driven  in  the  breach  below. 

On  the  west  side  a  portion  of  the  nrimary  line  is  incomplete.  On  part  of  this  piles 
only  have  been  driven.  On  another  part  the  foot-mat  has  been  placed,  leaving 
only  the  matting  to  complete  it.  The  high  stage  of  water  kept  the  piles  submerged 
durinff  the  entire  working  season  of  the  spring,  so  that  this  work  could  not  be  com- 
pleted. 

The  work  done  during  the  spring  season  beins  added  to  that  of  the  fall,  makes  the 
following  totals  for  the  year :  of  primary  hurdles  9,690  linear  feet,  or  186,380  sqaare 
feet,  showing  an  average  depth  of  19  feet,  which  cost  $5.65  per  linear  foot,  or  S9.4 
cents  per  square  foot  j  and  secondary  hurdles  8,774  linear  feet,  having  an  average 
depth  of  21  feet,  making  the  area  184,019  sqnare  feet,  at  cost  of  $4.34  per  linear  foot, 
or  20.7  cents  per  square  foot. 

The  expenditures  for  labor  and  materials  are  shown  in  the  following  tabulated  state- 
ment, of  which  the  aggregate  is  $98,553.23,  distributed  as  follows : 

Material : 

Brush,  primary  hurdles $7,939  30 

Stone,  primary  hurdles •- .3,770  92 

Piling,  primary  hurdles 23,400  10 

Miscellaneous,  primary  hurdles 4, 649  83 

Labor,  primary  hurdles. .  .* 9, 288  01 

Equipment,  primary  hurdles 4, 765  61) 

Su  DSistemse,  primary  hurdles 977  78 

, $54, 791  57 

Material : 

Brush,  secondary  hurdles   4,972  55 

Stone,  secondary  hurdles 1, 196  79 

Piling,  secondary  hurdles 17,980  92 

Miscellaneous,  secondary  hurdles 2, 242  90 

Labor,  secondary  hurdles 7, 422  93 

Equipment,  secondary  hurdles 3, 885  52 

Subsistence,  secondary  hurdles 404  70 

— 38, 106  31 

Engineering  and  contingencies 5,655  35 

98,553  23 

An  experiment  was  made  with  the  use  of  the  water-jet  in  assisting  to  open  chan- 
nels through  bars,  the  value  of  which  is  not  confined  to  the  particular  locality. 

Upon  the  approach  of  the  low  water  stage,  about  the  middle  of  September,  the  reef 
flattened  out,  lying  from  Dike  No.  1  to  the  upper  end  of  the  Carroll's  Island  Bar,  with 
nearly  equal  depth  throughout  its  length,  having,  however,  three  slight  depressions 
or  channel-crossings,  in  each  of  which  the  depth  was  about  6  feet  when  the  stage  of 
8^  feet  was  reached,  which  was  but  little  greater  than  the  depth  upon  its  general  crest. 
The  upper  one  of  these  depressions  was  selected  for  the  experiment,  because  its  loca- 
tion was  at  the  narrowest  point  of  the  bar  and  within  the  lines  deemed  most  favorable 
for  the  permanent  location  of  the  improved  channel,  considered  either  in  the  interest 
of  the  navigation  or  of  the  permanency  of  the  works. 

The  jet  use<i  was  made  by  uniting  the  nozzles  of  the  jets  upon  four  pile-drivers  to 
make  them  discharge,  as  nearly  as  practicable,  in  a  single  stream  ;  eacn  of  these  jet<9 
was  supplied  by  a  Worthington  duplex  pump  with  steam  cylinders  7^  inches,  water 
cylinders  4|  inches  by  10  inches  stroke,  which  could  throw  about  165  gallons  per 
minute  when  running  at  the  limit  of  safety,  or  with  a  piston  velocity  of  about  100  feet 
per  minute.  , 

The  drivers  were  firmly  lashed  together,  and  by  means  of  ttiree  anchors,  suitably 
placed,  were  drawn  back  and  forth  across  the  reef  in  the  line  selected  for  the  channel. 

The  results  were  wonderful,  the  depth  having  been  increased  to  8^  feet  with  sufllcieDt 
width  for  the  ordinary  purposes  of  navigation  within  twenty-four  hours  after  the 
work  was  begun,  and  when  only  10  hours  of  actual  work  had  been  done.  The  work 
was  continued  one  week,  at  the  end  of  which  time  9  feet  could  be  carried  over  the 
bar  by  the  largest  tows  plying|  upon  the  river,  and  the  channel  became  well  defined 
by  the  line  of  maximum  velocity  passing  through  it. 

While  the  result  was  valuable  as  an  auxiliary  measure  in  fixing  the  channel  at  this 
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locality^  it  baa  a  greater  value  in  showing  what  may  lie  accomplishod  by  means  of 
suitable  water  jets  applied  either  asiiuxiliaries  to  works  for  permanent  improvements, 
or  independently  to  secure  temporary  improvement  of  navigation  in  advance  of  the 
permanent  improvement. 

Referring  to  the  tracing  of  the  map  of  this  locality  (Plate  IV ).  upon  which  the 
ciirves  of  uie  stajj^e  of  12  feet  above  low-water  at  the  beginning  and  close  of  the  year 
are  shown,  a  decided  improvement  is  found  to  have  been  made  in  the  trace  of  the 
channel  and  in  the  distribution  of  the  deposits  made  within  the  inclosed  areas  on  the 
east  side,  while  upon  the  west  side  a  large  portion  of  the  area  to  be  reclaimed  has  been 
raised  to  the  height  of  the  adjoining  Dank. 

The  report  showing  details  of  construction  and  expenditure  of  material  is  submitted 
by  Mr.  A.  F.  Freis,  assistant  engineer,  to  which  reference  is  made. 

III.— TWIN  HOLLOWS,  WEST  SIDE. 

On  account  of  delays  experienced  in  securing  suitable  persons  to  board  employes, 
preparations  to  begin  work  at  this  locality  were  not  completed  until  about  the  1st  of 
October,  which  would  otherwise  have  been  done  a  month  earlier.  About  that  time 
the  work  at  Horsetail  Bar  had  progressi'd  so  far  that  a  reduction  of  the  force  became 
necessary,  and  this  was  done  by  transferring  a  part  of  it  with  barges,  pile-drivers,  and 
quarters  to  this  locality. 

The  primary  line  was  located,  \ts  construction  was  begun  at  the  nearest  point  to  its 
upper  end,  at  which  the  bed-rock  was  covered  with  sufficient  sand  to  hold  piles.  This 
was  found  at  a  distance  of  about  500  feet  from  shore. 

The  line  passed  over  a  ba^^  which  would  become  dry  at  the  st-age  of  9  feet  on  the  Saint 
Ix)uis  gauge,  central  at  the  first  angle  counted  from  the  upper  end.  The  depth  of 
water  on  this  bar  was  not  sufficient  to  float  a  pile-driver  when  work  was  begun,  but 
the  river  began  to  rise  soon  after  that,  and  the  pile-drivers  were  dropped  down  to  that 
bar  to  constru'it  the  line  there  while  the  depth  of  water  was  sufficient  to  float  them, 
and  the  barges  loaded  with  material.  The  rise  continued  until  the  river  became  bank- 
full,  when  tne  staj<e  of  ;J9^  feet  above  extreme  low  water  was  reached  about  the  10th 
of  December,  and  in  consequence  the  depths  and  velocities  along  the  shore  increased 
to  such  dimensions  that  to  make  the  connection  would  have  been  expensive,  and  on 
that  account  the  work  was  deferred,  with  the  hope  that  an  opportunity  to  make  it  at 
comparatively  small  cost  would  be  presented  before  the  close  of  the  season.  The  flood 
prevented  this,  however,  although  a  single  mattress  was  placed  in  the  foundation  of 
a  hurdle  dike  intended  to  close  just  before  the  suspension  of  operations. 

The  work  done  during  the  flrst  half  year  was  constructing  a  detached  section  of  the 
primary  line,  of  which  *2,375  feet  were  completed,  and  beginning  a  secondary  line. 

The  results  were  remarkable,  for,  although  the  work  was  in  au  unfinished  condition 
at  the  close  of  the  season,  large  deposits  bad  been  made  within  the  area  that  would  be 
inclosed  by  the  works  when  completed.  A  bar,  whose  crest  became  <lry  when  the  river 
fell  to  *22  feet  above  low  water,  extended  nearly  the  whole  length  of  the  finished  por- 
tion of  the  primary  line,  and  was  only  about  2  feet  lower  as  far  as  the  piles  had  been 
driven. 

Work  was  rcAumed  on  the  13th  of  March,  and  continued  to  the  close  of  the  year-— 
at  first  with  a  small  number  of  men,  on  account  of  the  uncertainty  of  having  favor- 
able weather  or  stages  of  river  during  the  early  spring;  but  when  the  stage  became 
favorable  and  the  opening  spring  gave  promise  of  weatber  suitable  for  full  operations 
the  working  force  was  increased  until  about  four  hundred  men  were  employed,  which 
was  maintained  until  about  the  10th  of  May,  when  the  river  rose  to  the  dimensions  of 
a  flood,  causing  a  suspension  of  the  t\^ork  of  constructing  hurdles,  and  in  consequence 
a  reduction  of  the  force  to  less  than  one  hundred  men,  which  continued  work  upon 
cribs  to  connect  the  piles  of  the  primary  and  secondary  hurdle  lines  with  the  shore. 

Piles  were  driven  for  the  extension  ol  the  primary  Hue  to  a  distance  of  400  feet  be- 
low i's  intersection  with  secondary  line  No.  4,  or  about  8,800  feet  from  its  initial  point 
on  shore,  and  of  this  distance  about  5,000  feet  were  cunipleted,  2,300  feet  additional 
had  mattresses  placed,  while  piles  only  were  driven  for  about  1,500  feet. 

Two  secondary  lines,  Nos.  3  and  4,  were  completed  each  to  a  distance  of  about  900 
feet  from  the  primary  line  towards  shore,  and  piles  were  driven  and  mattress  placed 
for  about  800  feet  upon  each  of  lines  Nos.  1  and  2,  and  the  braces  were  placed  upon  line 
No.  1,  and  work  was  suspended  upon  Nos.  1,2,  and  3,  when  too  lictle  sand  was  found  on 
the  bed-rock  to  hold  piles,  and  upon  No.  *4  a  little  short  of  that  point,  leaving  short 
gaps  between  the  end  of  each  and  shore  to  be  closed  by  cribs  shown  in  plan,  cross- 
section,  and  elevation.  Plates  VIII  and  IX,  Figs.  1,  2,  and  3,  respectively.  Of  these, 
a  section  240  feet  lon^  was  built  in  slack  water  near  shore  above  the  head  of  work, 
and  when  completed  it  was  floated  into  position  by  means  of  barges,  to  which  it  was 
lashed,  and  was  placed  by  being  loaded  with  a  liberal  supply  of  stone,  after  which 
the  bottom  in  front  of  it  was  protected  against  pos.siblc  scour  by  a  revetment  of  the 
same  material. 
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Two  other  sections  were  imder  process  of  construction  at  the  close  of  the  year,  «ni- 
ilar  to  that  bailt,  with  this  difference,  however,  that  the  cross-sections  presented  tb« 
figure  of  isosceles  instead  of  right-angled  triangles. 

The  efficiency  of  the  crib  was  proven,  standing  uninjured  the  severe  teat  to  wbich 
it  was  subiect^ed  by  the  drift-wood  bronght  in  contact  with  it  during  the  flood  of 
June,  furnishing  a  cheap  means  of  connecting  both  the  primary  and  secondary  hur- 
dles with  the  rocky  bhore;  the  cost  of  which  in  the  primary  line  would  otfaeririse 
have  been  excessive,  for  on  ac<!ount  of  the  great  depths  large  quantities  of  material 
would  necessarily  have  been  expended  in  constructing  any  solid  structure,  and  the  ex- 
periment made  with  curtaius  showed  that  permeable  structures  held  in  position  by 
anchors  were  not  adapted  fur  use  in  the  swift  currenr.  and  upon  the  smooth  sandy  bot- 
tom found  at  high  stages  near  the  shore  at  that  locality. 

Hurdles  continued  to  be  constructed  after  the  improved  form  introduced  daring  the 
preceding  year  at  Horsetail  Bar^  bracing  the  piles  and  protecting  the  bottom,  aa  shown 
m  the  report  of  that  year.  An  improvement  was  made  in  the  metho<l  of  bracing  piles, 
by  substituting  a  clevis,  Plate  VII,  designed  by  Mr.  W.  6.  Mitchell,  for  ring-bolts  in 
holding  the  heels  of  braces  in  place,  and  the  protection  of  the  bottom  by  mattreesei 
was  extended  to  all  hurdles  constructed.  The  width  of  mattresses  used  in  priraarr 
was  usually  twice  that  of  secondary  lines. 

The  strength  of  the  hurdles  has  not  been  thus  increased  without  a  corresponding 
increase  in  the  cost  per  linear  and  square  unit,  the  extent  of  which  cannot  he  deter- 
mined at  this  time,  because  much  of  the  work  is  unfinished ;  however,  the  increased 
strength  justified  spacing  the  secondary  lines  at  2,000  feet  instead  of  400  feet,  and  that 
fnlly  compensates  by  reducing  the  number  of  units. 

Large  deposits  of  material  have  been  made  within  the  area  intended  to  be  reclaimed, 
and  the  tow-head  lying  to  the  eastward  of  the  primary  line  within  the  space  allotted 
to  the  channel  has  disappeared ;  but  although  these  results  should  be  satisfactory,  they 
would  doubtless  have  been  greater  had  the  primary  line  been  connected  with  shore.  ' 

Reference  is  made  to  the-report  of  Mr.  W.  8.  Mitchell,  resident  engineer,  submitted 
herewith,  for  further  details. 

The  expenditures  aggregate  l|103,r)00.2r>,  of  which  the  distribution  is  shown  in  th* 
following  statement : 

Material : 

brush,  primary  hurdles ^9,  :i36  50 

Stone,  primary  hurdles 4, 770  03 

Piling,  primary  hurdles *il,  122  76 

Miscellaneous,  primary  hurdles 3, 591  63 

Labor,  primary  hurdles 13, 439  46 

Equipment,  primary  hurdles 10, 681  59 

Subsistence,  priman'  hurdles 10, 142  33 

#73, 0^4  3M 

Material : 

Brush,  secondary  hurdles 2, 071  00 

Stone,  secondary  hurdles 662  45 

Piling,  secondary  hurdles 7, 410  72 

Miscellaneous,  secondary  hurdles 954  69 

Labor,  secondary  hurdles 3, 427  75 

Equipment,  secondary  hurdles 5, 128  22 

Subsistence,  secondare  hurdles 5, 050  1 8 

24,705  01 

Engineering  and  contingencies 5,710  94 

103. 500  « 
IV.— cakuoll's  island. 

The  protection  was  begun  about  the  1st  of  October,  wli6n  a  matt i*ess- barge,  with 
mooring-bargo,  was  placed  in  position  about  1,700  feet  above  the  foot  of  the  island. 
The  protection  contemplated  placing  a  mattress  120  feet  wide  below  the  plane  of  stand- 
ard low-water,  with  a  revetment  of  stone  up  to  the  plane  of  16  feet  above  that  8tag^ 
and  willows  planted  from  the  upper  edge  of  the  revetment  to  the  top  of  the  bank.* 
Of  these,  only  the  mattress  was  placed,  subsequent  changes  in  currents  having  stopped 
the  erosion  and  started  a  deposit  outside  of  the  work,  making  its  immediate  comple- 
tion not  only  unnecessary,  but  impracticable,  by  building  a  large  bar  during  the  flood 
which  set  in  about  that  time,  conn  'cting  with  the  west  side  of  the  island,  which  be- 
came dry  at  several  points  before  the  water  had  receded  below  the  plane  of  20  feet 
above  low  water,  or  at  4  feet  above  tlw*  upper  edge  of  the  proposed  revetment.  Thi'* 
bar  was  not  less  than  300  feet  wide  opposite  the  head  of  the  protection. 

'  See  Plate  XIV. 
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Tbe  mattress  was  built  in  one  section,  1,695  feet  long,  by  sinking  only  apart  of  that 
ionstracted  antil  the  whole  was  completed. 

Being  the  first  mattress  of  the  kind  built  in  this  yicinity,  many  details  connected 
with  its  construction  had  to  be  learned  experimentally,  which,  with  unfavorable 
weather  and  swift  currents,  caused  the  work  to  progress  slowly  during  the  season.  Si  ill 
ilie  rate  of  construction  was  increased  to  100  feet  per  day  before  the  mattress  was 
inished. 

"No  other  work  in  coniiection  with  this  protection  has  been  done ;  and  although  fa- 
ilure changes  may  nc'essitat^e  its  completion  by  revetting  the  middle  and  planting  the 
apper  zones,  respectively,  the  tendencies  of  the  river,  with  the  present  trace  of  its  chan- 
nel, indicate  that  none  will  be  needed.  This  work  having  been  constructed  in  such  close 
connection  with  Twin  Hollows,  east  side,  that  the  data  showing  expenditures  of  ma- 
terial appear  only  as  items  in  the  records  of  that  work. 

Mr.  C.  y.  Merserean,  assistant  engineer,  who  has  compiled  the  expenditures  of  labor 
and  material  from  those  records,  submits  the  report,  to  which  relerence  is  made  for 
further  details,  and  the  quantities  of  material  used.  The  exact  location  of  the  work 
is  shown  upon  the  accompanying  tracing  of  the  map  of  that  locality,  Plate  X. 

Expenditures  for  labor  and  material  aggregate  f  12,038.69,  distributed  as  shown  in 
the  following  statement: 

146  piles $934  40 

1,467.9  cords  of  brush 3,816  54 

600  cubic  yards  of  stone 762  00 

Rope,  wire,  &c 898  35 

Labor 3,593  40 

Equipment 1, 474  65 

11,479  34 
En^neering  and  contingencies 559  35 

12.038  69 

v.— TWIN  HOLIX)WS,  EAST  SIDE. 

This  work  has  for  its  object  the  protection  of  the  east  bank  of  the  river  from  the 
foot  of  Carroll's  Island  to  the  bead  of  Beard's  Island,  or  as  far  in  that  direction  as  may 
be  found  necessary,  a  distance  that  has.  been  increasing,  owing  to  the  tendency  of 
erosive  action  to  move  downstream.  It  was  begun  October  26,  and  continued  unin- 
terruptedly until  December  10,  and  from  the  I7th  until  January  8,  when  it  was  sus- 
pended on  account  of  unfavorable  weather,  to  be  resumed  on  the  21  st  of  March,  after 
which  it  was  continued  until  the  close  of  the  year  without  interruption.  During  the 
year  5,925  feet  of  the  zone  below  standard  low- water  were  protected  by  a  mattri-ss  120 
feet  wide,  made  of  sections  in  such  lengths  as  were  found  practicable  to  be  built  under 
conditions  due  to  the  variable  weather,  stages  of  river,  velocity  and  direction  of  cur- 
rent; and  of  the  middle  zone  2,350  feet  were  protected  by  a  revetment,  of  which  1,000 
feet  were  made  of  stone  placed  upon  a  loose  brush  mattress,  and  1,350  feet  were  made 
entirely  of  stone.  Of  these  1,493  feet  of  the  mattress  and  840  feet  of  revetment  were 
built  during  the  first  half  .of  the  year.  The  upper  end  of  the  mattress  was  pushed 
ashore  by  drift-wood  driven  by  the  swift  currents  accompanying  the  flood  of  Novem- 
ber, and  covered  150  linear  feet  of  the  middle  zone. 

Early  in  the  spring  season  the  use  of  this  shore  mat  was  restricted  to  localities  at 
which  the  inner  edge  of  the  mattress  lay  outside  of  the  curve  of  standard  low-water, 
on  account  of  the  line  having  been  moved  by  erosion  after  the  guide-piles  were 
■    driven. 

Daring  the  second  half  of  the  year  two  sections  of  mattress  were  built  and  placed, 
one  3,800  feet  long,  of  which  3,100  feet  were  placed  in  good  shape ;  the  remainder  was 
damaged  by  the  current  while  sinking  to  such  extent  that  it  was  not  an  efiicient 
protection.  Another  section  was  placed  to  cover  that  space.  The  other,  1,3^  feet  long, 
was  successfully  placed  by  means  of  lines  attached  to  barges  anchored  along  its 
length,  but  independently  of  it,  to  hold  it  out  from  shore  and  prevent  the  doubling  of 
the  outside  edge  under  the  mattress  while  in  process  of  sinking,  and  a  section  of  964 
feet  long  was  afloat  at  the  close  of  the  year. 

Many  difficulties  were  encountered  in  placing  the  mattress  in  the  deep,  swift  water 
found  daring  the  prevalence  of  the  spring  flooas. 

This  form  of  mattress  being  very  flexible,  skillful  handling  was  necessary  to  pre- 
vent folding  it  by  the  current  carrying  the  outside  edge  under  when  that  edge  was 
sunk  in  advance.  The  difficulty  became  so  great  when  the  angle  between  the  axis 
of  the  current  and  bank  was  greatest  that  the  mattress  needed  additional  strength  to 
prevent  breaking  while  sinking.  This  was  secured  by  placing  a  grillage  ojf  poles  under 
it,  spaced  to  make  meshes  about  8  feet  by  10  feet,  the  longer  sides  being  parallel  to 
the  direction  of  the  length  of  the  mattrees. 
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The  mattress  arrested  the  erosion  at  oiiee.  The  upper  portion  of  tlie  hank  coDtinue*! 
to  he  graded  hy  the  cnrrent  to  a  saitahle  slope  to  retain  a  stone  revetment,  but  that 
part  covered  by  the  mattress  was  not  disturbed,  although  the  depth  of  the  waur 
]*auged  between  40  and  60  feet  alone  its  outside  edge,  and  impinged  with  esiceissiyf: 
velocity  upon  the  bank,  between  which  and  the  axis  of  the  current  the  ang1«>^  wis 
about  40°.  Owing  to  the  progression  dowuKtream  of  that  axis  the  greatf*s»t  iinp9ct 
passed  over  the  whole  length  of  the  protected  bank  during  the  year. 

On  account  of  the  high  stages  of  the  river  but  little  use  could  be  knade  of  thehv- 
draulic  excavator  in  grading,  only  2,100  linear  feet  having  been  graded  by  it.  Th:* 
aiforded  a  sufficient  trial,  however,  to  show  that  it  would  do  the  work  rapidly  an«i 
Wf  11  at  low  stages,  when  the  part  to  be  graded  would  be  above  the  surface  of  th-^ 
water. 

The  effi<;iency  of  the  form  of  bank  protection  has  been  severely  tinted  here  with  sat- 
isfactory results,  immediately  arresting  the  erosion  of  the  bank,  which  wa«  caving 
rapidly  under  the  attacks  of  swift  currents,  due  to  flood  stages,  impinging  at  an^le 
ranging  from  30^  to  45°,  and  scouring  the  bed  at  the  foot  of  the  slope,  which  wa< 
steeper  than  two  upon  one,  to  depths  ranging  from  40  to  00  feet  at  prevailing  stagecs 
or  from  20  to  liO  feet  below  the  plane  of  low  water. 

Another  severe  and  important  test  was  ma<le  in  constructing  and  placing  the  low- 
water  mattress  under  nearly  or  quite  all  of  the  adverse  circumstances  that  may  rea«*in- 
ably  be  expected  to  be  enconntered  throughout  an  entire  working  season. 

The  river  was  in  flood  when  the  work  wasbegnn  in  October,  andcontinned  s<»  until 
December;  again  during  the  spring  it  was  continuously  above  the  mean  stage,  with 
swift  currents,  driving  bodies  of  drift-wood  to  accumulate  upon  or  under  the  mattres. 
or  under  and  against  the  mooring-barge,  bringing  excessive  strain  upon  the  linen, 
mattress,  and  the  barge. 

This  test  has  shown  conclusively  that  it  may  be  made  eontinutms  or  iu  sections  of 
any  desired  length  under  ordinary  circumstances,  with  the  n  ver  lielow  the  mean  stagt- 
and  stationary  or  falling;  and  that  with  the  unfavorable  circumstances  of  high  and 
rising  river  and  swift  currents  bringing  masses  of  drift-wood  in  contact  with  it,  sections 
may  be  kept  afloat  until  any  desired  len^h  up  to  1,500  feet  caiU  be  built,  and  such  sec- 
tions can  be  readily  and  safely  placed  in  position  by  taking  proper  precautions  in 
handling  them. 

The  fact  stated  in  another  paragrajph  that  the  low  water  mattress,  when  placed, 
arrested  the  caving  of  the  bank  immediately,  in  joonnection  with  the  further  fact  that 
no  erosion  has  started  upon  any  po;rt  of  it  covered  by  the  low-water  mattress,  is  im- 
portant, because  it  proves  that  at  most  localities  upon  this  section  of  the  river  the  por- 
tion of  the  bank  above  standard  low  water  may  be  left  unprotected  during  a  period 
of  considerable  length  with  safety,  to  be  graded  in  part  at  least  by  currents  of  mean 
and  higher  stages. 

Several  small  eddies  were  started  in  advance  of  the  placing  of  the  mattress,  each 
excavating  a  small  semicircular  bay  before  its  action  could  be  arrested,  which  was 
done  by  constructing  short  hurdles. 

Reference  is  made  for  further  details  of  construction  and  quantities  of  material  used 
to  the  report  of  Mr.  C.  V.  Mersereau,  assistant  engineer,  submitted  herewith. 

The  expenditures  made  on  account  of  works  at  the  locality  aggregate $72,696.63,  dis- 
tributed as  shown  in  the  following  statement : 

Material : 

Brush,  mattress $20,230  04 

Stone,  mattress 3,364  85 

Piling,  mattress 3,804  68 

Miscellaneous,  mattress 3, 008  18 

Labor,  mattress 14,356  89 

Equipment,  mattress 6,087  56 

Subsistence,  mattress 7  496  68 

158,343  S? 

Material : 

Brush,  revetment 3.189  25 

Stone,  revetment 1, 945  49 

Miscellaneous,  revetment 97  05 

Labor,  revetment 1,025  87 

Equipment,  revetment 446  74 

Subsistence,  revetment 625  14 

7, 32y  ivl 

Labor,  excavation 358  67 

Equipment,  excavation 1, 079  98 

l,4:te(w 

Engineering  and  contingencies .' 5,579  5*1 

72  696© 
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VI.    BEARD'S  ISLAND. 


The  brotoctiuu  of  this  island  was  1)eguu  about  the  lastof  Marob,  and  was  continued 
nutil  the  close  of  the  year.  Daring  that  period  3,850  feet  of  mattress  were  bnilt  and 
placed  to  protect  the  lower  zone  from  the  head  of  the  island  down  stream,  a  distance  of 
3,550  feet,  300  feet  having  been  expended  in  repairing  a  breach  in  the  original  mattress. 

The  first  section  of  matiress  was  3,250  feet  long,  of  which  2,600  feet  were  placed 
without  a  single  breach,  kink,  or  defect  of  any  kind,  but  at  that  point  the  outside 
edge  of  the  mattress  was  torn,  and  by  stretching  down  stream  left  a  triangular-shaped 
area  unprotected,  necessitating  the  replacing  of  an  extra  section  of  mattress  to  pro- 
tect it. 

In  a  comparison  of  long  mattresses  this  would  rank  second,  whether  its  total  length 
constructed  or  only  that  successfully  placed  should  be  measured,  being  exceeded  only 
by  the  longest  one  placed  at  Twin  Hollows,  east  side. 

'From  the  head  of  the  island  a  distance  of  2,000  feet  down  stream  the  work  of  con- 
structing and  placing  the  mattress  was  comparatively  easy  ;  the  depths  of  water  and 
tbe  velocities  of  the  current  near  shore  were  not  excessive  at  any  point  within  that 
Bpace,  while  swifter  currents  farther  out  in  the  stream  tended  to  throw  the  drift-wood 
and  other  floating  bodies  away  from  the  shore  impinging  upon  the  bank  farther  down 
stceam  and  presenting  no  cause  of  delay  in  the  progress  of  the  work  until  that  distance 
had  been  jMissed  in  placing  the  mattress.  At  that  point  unfavorable  changes  in  depths 
of  water,  velocity,  and  relative  direction  of  the  current  occurred. 

The  depth,  which  had  been  moderate,  increased  abruptly  to  40  feet  along  the  out- 
side of  the  mattress,  with  an  increase  in  velocity  due  to  that  change,  and  the  direction 
relative  to  that  of  the  axis  of  the  mattress  was  unfavorably  affected  by  a  sharp  deflec- 
tion of  the  bank  through  an  angle  of  about  25^.  The  remainder  of  the  mattress  was 
placed  with  considerable  difficulty,  on  account  of  the  tendency  of  the  current  to  break 
it  by  driving  it  against  the  guide  piles  or  by  doubling  the  outside  edge  under  or  over 
when  its  whole  width  did  not  sink  together;  but  the  section  was  placed  with  only  the 
giDgle  break  mentioned  in  the  preceding  paragraph. 

The  next  section  of  mattress  was  started  at  station  32-)- 50,  where  the  velocity,  di- 
rection, and  depth  of  the  current  were  sti  11  unfavorable.  Large  quantities  of  drift-wood 
were  brought  by.  the  river  and  driven  under  the  mooring-barge,  accumulating  In  such 
masses  that  a  line  attached  to  the  stern  of  the  barge  jMirted,  permitting  the  narge  to 
swing  in  towards  shore,  carrying  the  mattress  and  the  barge  upon  which  it  was  boilt 
BO  hard  against  the  piles  that  the  continuation  of  the  construction  became  impractica- 
ble, and  the  section  was  launched  when  only  360  feet  were  built.  This  section  was 
successfully  placed,  being  guided  to  its  position  by  lines  attached  to  it  and  to  barges 
anchored  in  the  stream  outside  of  and  entirely  independent  of  it.  These  lines,  by  being 
attached  to  the  timber-heads  and  kevils  upon  the  farther  side  of  a  barge  and  passing 
under  it,  did  not  immediatly  interfere  with  the  sinking  of  the  mattress,  but  neld  it 
away  from  shove,  necessitating  the  paying  out  of  the  lines  only  after  the  mattress  had 
been  sufficiently  loaded  and  hSd  advanced  towards  its  final  resting  place  qu  the  bottom. 

The  revetment  of  the  bank  was  begun  on  the  18th  of  May,  and  about  1,600  linear 
feet  were  finished — the  progress  made  keeping  pace  with  the  receipt  of  stone^  which 
was  retarded  by  the  hign  stage  of  the  river.  '  Grading  for  the  revetment  was  done  by 
the  current  cutting  the  bank  above  the  mattress  after  it  had  been  placed,  while  the 
erosion  below  that  plane  was  stoppe<l.  The  work  of  grading  was  well  done,  the  slope 
being  reasonably  evenly^  dressed  and  flat  enough  to  retain  stone. 

This  bank  had  been  yielding  rapidly  to  the  attacks  of  the  current  before  the  mat- 
tress was  placed,  a  strip  of  land  from  600  to  800  feet  wide,  running  the  entire  length  of 
the  island,  having  been  cut  away  since  the  fall  of  1880 :  and  the  erosion  having  pro- 
gressed rapidly  up  to  the  time  that  the  mattress  was  placed,  shows  the  form  of  pro- 
tection is  efficient. 

The  small  water-way  passing  around  the  head  of  the  island  was  closed  by  a  hurdle 
about  1,000  feet  long,  constructed  in  the  usual  form  for  secondary  lines,  except  that 
the  foot  mattress  extended  only  450  feet  from  the  island,  on  account  of  the  small 
velocity  of  the  current  from  that  distance  to  its  upper  end. 

The  bar  was  built  up  to  the  top  of  the  hurdle  soon  after  it  was  completed,  its  crest 
being  about  28  feet  above  low  water,  or  within  2  feet  of  the  general  height  of  the 
bank,  and  its  width  is  about  equal  to  that  of  the  head  of  the  island. 

Reference  is  made  to  the  report  of  Mr.  J.  W.  Record,  assistant  engineer,  for  further 
details. 

The  expenditures  aggregate  $35,614.53,  distributed  as  shown  in  the  following  state- 
ment : 

M{&terial : 

Brush,  mattress $10,354  23' 

Stone,  mattress 1,240  20 

Piling,  mattress 1,954  55 

Miscellaneous,  mattress 659  69 

Labor,  mattress ■ 6,101  15 
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'   quipment,  mattress $2,007  76 

Subsistence,  mattress 3,064  20 

125,381  78 

Labor,  excavation 10  15 

10  15 

Material  : 

Stone,,  revetment 1,190  46 

Miscellaneous,  revetment 170 

lab )r,  revetment 349  56 

Subsistence,  revetment 63  13 

-. 1,604  85 

Material : 

Brush,  hurdles 702  00 

Stone,  hurdles 122  79 

Piling,  hurdles 1,325  87 

Miscellaneous,  hurdles 44  04 

Labor,  hurdles 394  93 

Equipment,  hurdles l 1, 222  19 

Subsistence,  hurdles 2, 991  54 

6,803  36 

Engineering  and  contingencies 1, 814  39  • 

35,614  53 

VII.   JIM  smith's. 

This  work  was  begun  May  23,  and,  although  the  river  was  high  from  that  date  until 
the  close  of  the  year,  considerable  progress  was  made  upon  the  construction  of  the 
primary  line,  in  which  42(J  piles  were  driven,  extending  from  shore  at  its  head  1,000 
feet  down  stream  ;  of  that  800  feet  of  mattress,  50  feet  wide,  were  placed,  and  500  feet 
were  hurdled,  which  was  done  by  wattling  to  the  depths  to  which  that  form  of  con- 
struction could  be  economically  used,  and  in  greater  depths  a  wattled  curtain,  shown 
in  Plate  XIII,  was  placed  in  the  base,  of  which  the  poles  extended  to  the  surface  of 
the  water,  to  be  incorporated  in  the  wattling' upon  the  piles;  of  this  curtain  250  linear 
feet  were  placed. 

The  river  was  in  flood  during  the  entire  time  that  this  work  was  in  progress,  and 
much  time  was  consumed  in  preliminaries  of  erecting  quarters  and  making  surveys 
that  were  needed  in  locating  the  line  of  the  primary  hurdle,  in  accordance  with  iU 
representation  on  the  map,  and  the  progress  made  in  constructing  the  hurdles  was  . 
small  compared  with  that  which  could  have  been  made  under  favorable  circumstances, 
on  account  of  the  swift  currents,  great  depths,  and  the  large  masses  of  drift- wood 
which  the  high  and  rising  river  brought  to  oppose  the  progress  of  the  workmen. 

The  results,  however,  fully  compensated  for  expenditure,  as  shown  by  the  deposits 
that  were  made  about  the  close  of  the  year,  which  raised  a  bar  equal  in  width  to  the 
length  of  completed  hurdle,  and  in  height  to  that  of  the  wattling  immediately  in  rear 
of  tne  line,  thence  dipping  down  stream  it  may  be  traced  by  the  shoaling  to  the  lower 
end  of  the  locality. 

The  report  of  Mr.  John  O.  Holman,  assistant  engineer,  is  submitted  herewith,  to 
which  reference  is  made  for  further  details  of  construction  and  quantities  of  materiiJ 
expended. 

The  expenditures  aggregate  |1 1,068.37,  distributed  as  shown  in  the  following  state- 
ment: 
Material : 

Brush,  primary  hurdles |513  00 

Stone,  primary  hurdles 349  70 

Piling,  primary  hurdles 2,059  33 

Miscellaneous,  primary  hurdles 139  64 

Labor,  primary  hurdles 1, 413  91 

Equipment,  primary  hurdles 1,973  11 

Subsistence,  primary  hurdles 2,513  40 

$8,962  09 

Material : 

Brush,  secondary  hurdles 67  50 

Piling,  secondary  hurdles 76  57 

Miscellaneous,  secondary  hurdles 27  64 

Labor,  secondary  hurdles 24  08 

Equipment,  secondary  hurdles 132  03 

Subsistence,  secondary  hurdles 279  27 

607  09 

Engineering  and  contingencies 1,499  19 

11.068  37 
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VIII.   BNGINBBR  DEPOT. 

Daring  the  first  half  of  the  year  the  work  of  constractioj;  and  repairing  barges, 
barge-flats,  pile-drivers,  quarter-boats,  portable  shanties  for  quarters,  and  small  boats 
appertaining  to  the  eqaipment,  not  only  for  these  works  bat  for  general  nse  upon  the 
river  between  the  Illinois  and  Ohio  rivers,  was  done  at  the  foot  of  Marine  avenue. 
The  depot  of  supplies  of  rope,  iron,  spikes,  nails,  bolts,  and  other  items  belonging  to 
the  class  known  as  miscellaneous  material,  was  also  established  there  in  rude  snauties 
too  small  to  furnish  protection  to  the  stock  of  material  and  subsistence  stores  neces- 
sary to  be  earned.  These  shanties  were  built  of  common  boards,  and  covered  with 
the  same,  upon  ground  that  the  river  had  recently  made  by  depositing  a  portion  of  its 
sediment,  and  which  its  erosive  currents  were  rapidly  removing  towards  the  sea. 

A  depot  was  established  on  the  east  side  of  the  railroad  in  front  of  the  Saint  Louis 
Arsenal,  consisting  of  two  store-rooms--one  for  material,  the  other  for  subsistence- 
buildings  for  carpenter  and  blacksmith  shops,  oakum  and  oil  rooms,  and  offices  for 
clerks  in  charge  of  subsistence,  of  working  parties,  and  material  at  the  depot.  Of 
these  the  blacksmith  shop  and  oakum  room  were  moved  from  Marine  avenue ;  the 
others  were  constructed  from  new  material. 

The  work  was  begun  January  21,  and  tbe  first  stores  were  received  there  about  the 
1st  of  March,  when  the  old  stand  at  the  foot  of  Marine  avenue  was  abandoned,  with 
the  exception  that  repairs  of  barges  were  continued  there  a  short  time  after  that,  until 
some  dangerous  parts  of  old  wrecks  could  be  removed  from  the  front  of  the  depot. 

The  equipment  available  for  works  between  the  Illinois  and  Ohio  rivers  was  in- 
creased during  the  year  by  the  addition  of  eleven  pile-drivers,  one  hydraulic  excavator, 
two  mattress-barges,  thirty-seven  portable  shanties  for  quarters,  and  eighty  small  fiats 
constructed,  and  twenty-nine  barge-flats  altered  from  coal  barges,  of  which  only  two 
were  purchased  this  year,  the  others  having  been  on  hand  from  the  purchase  of  the 
preceding  year;  forty-two  yawls  and  eighty-two  skiffs  purchased,  while  the  steamers 
A.  A.  Humphreys,  Anita,  steam-launch  Hornet,  pile-driver  No.  2,  and  barges  Nob.  12, 
13,  14,  17,  18,  19,  and  20  received  extensive  repairs,  which,  upon  being  added  to  that 
on  hand,  made  the  equipment  and  quarters  available  for  use  in  connection  with  these 
works  sufficient  to  accommodate  a  force  of  about  1,500  laborers. 

Reference  is  made  to  the  report  of  Mr.  C.  L.  Stevenson,  clerk  in  charge  of  material 
and  working  parties,  herewith  submitted,  for  further  details  of  construction. 

The  expenditures  on  account  of  the  operations  in  connection  with  the  depot  and 
eqaipment  aggregate  $140,134.11,  distributed  as  shown  in  the  following  statement: 

Humphreys $4,408  62 

Anita 809  66 

Hornet 286  92 

Barges 87,038  44 

Pile-drivers 29,461  68 

Hydraulic  excavator 8,538  31 

Ways  for  mattresses 6,461  17 

Quarter-boats,  quarters,  shops,  &c 31,994  92 

Skiff,  &o 14,119  88 

Tools  and  appliances 7,014  61 

Total 140,134  11 

nc.   PROCURING  MATERIALS. 

Frocnring  the  materials,  brush,  stone,  and  piles  eonstitnted  a  separate  division  of 
the  work,  in  which  nearly  the  whole  time  of  the  steamer  A.  A.  Hamphreys,  ten  model 
barges,  and  sixteen  barge  flats  was  consumed. 

Brush  was  procured  by  hired  labor,  a  royalty  being  paid  to  the  owners  for  permis- 
sion to  cut  and  remove  it.  * 

During  the  first  half  of  the  year  a  party  was  organized  under  an  overseer  and  kept 
at  work  on  the  islands  and  bars  between  the  head  of  Fish  Bend  and  Jones'  Point, 
until  about  the  middle  of  November,  when  it  suspended  work  on  account  of  high- 
water.  It  was  reorganized  and  set  at  work  in  the  Missouri  Kiver  about  the  1st  of 
March. 

Two  other  parties  were  organized  and  set  at  work  in  the  Mississippi  River,  one  about 
the  10th  of  March,  which  worked  in  the  vicinity  of  Fish  Bend,  the  other  about  the 
last  of  April  and  worked  in  the  vicinity  of  Cabaret  and  Wilson's  Islands.  The  three 
parties  consisted  in  the  aggregate  of  about  three  hundred  men.  Those  in  the  Missis- 
sippi River  continued  at  work  until  June  1,  when  they  were  disbanded  on  account  of 
tbe  lowlands  from  which  they  were  procuring  brush  having  been  overfiowed.  That 
in  the  Missouri  River,  having  hiffher  grounas,  worked  there  until  the  23d  of  June, 
when  the  brush  that  was  available  at  high  stages  of  water  having  been  procured,  it 
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was  transferred  to  Jones'  Point,  Mississippi  River,  where  it  remained  nntil  the  close 
of  the  year,  procuring  poles  and  such  brush  as  was  available. 

Of  the  25,000  cords  procured  14,500  cords  came  from  localities  on  the  Mississippi 
River,  distributed  as  follows:  Liberty  Island  and  Towhead, 6,800  cords;  Fish  Bend  and 
vicinity,  5,000  cords;  Cabaret  Island  and  vicinity,  1,700;  and  from  the  immediate 
vicinity  of  the  works,  1.500  cords;  and  from  the  Missouri  River,  10,000  cords;  distrib- 
uted as  follows:  Little's  Island,  2,100;  Hog  Island,  4,900  cords;  and  Green  Isla&d, 
3,000  cords. 

The  average  distance  towed  is  estimated  to  be  eouivalent  to  40  miles  of  upstream 
towage;  and  to  reach  navigable  water  the  average  naul  is  estimated  at  about  1  mile. 
These  distances  are  greater  than  brush  has  been  towed  or  hauled  during  any  previous 
year,  but  not  ^eater  than  may  be  expected  in  the  immediate  future.  They  are  the 
variables  of  the  elements  which  make  up  the  cost  of  procuring  this  material.  Cut- 
ting and  loading  can  be  done  with  a  nearly  constant  expenditure  of  labor  and  with 
only  such  variation  in  cost  as  may  be  due  to  that  of  the  rate  of  wages. 

Pile  timber  was  procured  by  purchase  in  open  market;  11,579  sticks,  measuring 
354,571  linear  feet,  were  delivered  in  rafts  at  the  works,  and  5,845  sticks,  measuring 
204,707  linear  feet,  were  delivered  upon  barges  belonging  to  the  United  States  at  land- 
ings between  Turkey  Island  and  Big  Eddy,  the  average  distance  of  upstream  towage 
being  about  65  miles. 

Of  the  stone  used  in  the  works,  7,487.6  cubic  yards  were  procured  at  Chester,  IlL, 
and  15,733.90  cubic  yards  were  procured  from  quarries  near  the  works  located  at  Bush- 
berg,  Kimmswick.  and  this  city,  bv  purchase  in  open  market,  delivered  upon  barges 
belonging  to  the  United  States,  and  was  towed  to  the  different  localities  at  whieh  it 
was  used,  an  average  distance  of  30  miles. 

Miscellaneous  material  was  procured  by  purchase  in  open  market  in  large  quan- 
tities, to  secure  the  advantages  of  wholesale  prices,  and  to  keep  a  supply  in  stock  for 
distribution  among  the  works.  This  item  includes  lumber,  bolts,  iron,  spikes,  nails, 
rope,  and  yam.  Tne  materials  named  were  kept  constantly  on  hand,  and  in  suffldent 
quantities  to  furnish  each  of  the  works  with  an  ample  sui>ply. 

In  addition  to  the  towing  needed  in  procuring  material  used,  the  steamer  A.  A. 
Humphreys  has  handled  all  barges,  pile-drivers,  quarter-boats;  transported  all  mia- 
cellaneous  material,  subsistence  stores,  and  ice  needed  in  connection  with  the  works, 
and  still  it  has  not  been  at  all  pressed,  the  distribution  of  its  service  showing  tiiat  it 
was  idle  about  7  per  cent,  of  the  entire  time  that  it  could  have  worked,  exclusive  of 
the  thirty-six  hours  per  week,  from  Saturday  night  to  Monday  morning,  allotted  to 
cleaning  boilers,  making  minor  repairs,  and  rest. 

The  comparative  ease  with  which  the  steamer  accomplished  the  work  devolving 
upon  it  is  due  to  a  combination  of  several  causes,  of  which  the  following  are  promi- 
nent :  First,  it  was  famished  with  two  electric  lights,  one  a  reflector  revolving  to  illum- 
inate distant  objects,  and  to  be  used  in  making  landings  at  the  works  and  running 
close  dangerons  reaches  of  river  during  dark  nights,  and  the  other  to  illuminate  the 
forecastle  for  use  in  making  up  tows,  coaling,  and  handling  material  and  stores  trans- 
ported at  night,  thus  preventing  the  inter^rence  of  darkness  with  the  length  of  a 
working  day.  Second,  the  loss  of  time,  in  making  landings  for  the  purpose  of  learn- 
ing the  wants  of  assistants  and  other  persons  having  charge  of  working  parties 
served  by  it,  was  rednced  to  a  minimum  by  the  use  of  a  code  of  signals,  bv  many  of 
which  the  service  desired  could  be  communicated  at  a  distance,  enabling  the  boat  to 
proceed  directly  with  the  work  instead  of  landing  to  receive  instructions.  Third,  the 
telephone  connecting  each  of  the  works,  the  depot  and  office,  was  freely  used  during 
the  last  two  months  of  the  year,  in  communicatin  j(  with  persons  in  chaise  of  construc- 
tion, to  learn  the  wants  of  each  locality,  in  directing  the  movements  of  the  boat,  and 
in  having  supplies  of  material,  subsistence,  fuel,  and  ice  delivei^ed  at  the  depot  or  other 
convenient  points,  and  contributed  Largely  to  securing  prompt  service  with  the  least 
possible  expenditure  of  work. 

p  X.  WEATHER  AND  RIVER  STAGES. 

The  year  was  not  a  favorable  one  either  for  procuring  material  or  for  constmotion. 
The  river,  which  was  ^feet  above  low- water  on  the  Ist  of  July,  declined  slowly  until 
about  the  1st  of  September,  when  the  gauge  indicated  8^  feet  above  the  same  plane. 
It  then  rose  to  the  20-foot  stage  by  the  middle  of  October.  This  flood  continued  until 
the  29i-foot  stage  was  reached,  on  the  20th  of  November,  and  then  slowly  receded  to 
17  feet  above  low  water,  which  was  the  stage  at  the  end  of  December. 

The  flood  retarded  progress  in  all  field  operations  by  overflowing  the  low  grounds 
which  produced  the  willows  and  other  saplings  suitable  for  brash.  On  this  aocount 
the  season  was  permanently  closed  at  some  localities  considerably  earlier  than  was 
made  necessary  by  the  weather.  Another  result  of  the  prevailing  high  stage  was  the 
swift  current  and  deep  water  at  the  works,  bringing  immense  masses  of  drift-wood, 
.  parts  of  which  became  entangled  in  the  piling  of  unfinished  hurdles,  collected  under 
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mattresses,  or  were  driven  with  snch  force  against  barges  and  other  vessels  of  the 
eqaipment  that  they  were  in  constant  danger  of  being  snnk  by  detached  logs  or 
grounded  by  the  accnmnlations  nnder  them.  The  first  half  of  the  year  was  not  made 
unfavorable  by  floods  alone,  the  weather  was  excessively  hot  during  the  months  of 
July  and  Angnst,  after  which  heavy  rains  followed,  con  tinning  until  the  10th  of  De- 
cember or  until  the  season  had  closed  at  Arsenal  Island,  Horsetail  Bar,  and  Twin 
Hollows,  west  side. 

About  the  last  of  February,  when  preparations  to  resume  work  were  nearly  com- 
pleted, another  flood  came  suddenly,  beginning  on  Monday  the  20th,  after  about  6.75 
inches  of  rainfall  during  Saturday  night  and  Sunday.  The  river  rose  0.8  of  a  foot  in 
twenty-four  hours  ending  at  1  p.  m.  Sunday,  8.75  feet  from  that  to  the  same  hour 
Monday,  and  7.95  feet  additional  before  Tuesday  the  21st,  at  the  same  hour.  During 
part  of  Monday  it  rose  at  the  rate  of  12  inches  per  hour. 

The  flood  reached  its  extreme  height  Wednesday  the  22d,  when  the  stage  of  the. 
river  was  28.25  feet  above  low  water  on  the  Walnut-street  gauge,  Saint  Louis.  It 
did  not  seriously  ix^ure  the  works,  but  by  overflowing  the  low  lands  upon  which  wil- 
lows suitable  for  brush  grow,  delayed  the  resumption  of  active  fleld  operations  until 
the  ground  became  firm  enough  to  sustain  teams  after  the  recession  of  the  flood,  which 
was  about  the  3d  of  March,  after  which  the  progress  made  with  all  of  the  works  was 
uninterrupted  until  about  the  last  of  May,  when  the  river  again  left  its  banks  in  the 
low  lands  and  retarded  progress  at  all  of  the  works  by  bringing  large  masses  of  drift- 
wood to  accumulate  against  piles  while  the  works  were  in  an  unfinished  state,  bv 
sabmerging  piles  that  had  been  driven  for  hurdles,  by  causing  swifter  currents  in  which 
barges,  pile-drivers,  and  other  vessels  used  in  connection  with  the  work  had  to  be 
handled,  and  by  reducing  the  available  supply  of  stone,  brush,  and  piles,  overflowing 
a  portion  of  the  loading  room  at  the  quarries  from  which  stone  was  procured  and  the 
ground  upon  which  brush  and  piles  grow. 

XI.  QUARTERING  AND  SUBSISTIKQ  LABORERS. 

Prior  to  this  year,  when  operations  were  upon  the  basis  of  smaller  allotments  to  be 
expended,  parties  of  laborers  away  from  Saint  Louis  were  subsisted  by  the  United 
States  furnishing  suitable  boats,  shanties,  or  tents  for  quarters,  and  making  arrange- 
ments with  suitable  persons  to  furnish  the  necessary  outfit,  and  board  employ^  fur- 
nishing substantial  nure  at  agreed  rates,  to  be  collected  from  snch  employ^  at  the  pay 
table.  That  system  worked  satisfactorily  while  the  number  of  employes  remained 
small,  say  three  hundred  or  less  laborers;  suitable  persons  to  board  that  number  were 
easily  secured;  but  when  the  demand  was  suddenly  quadrupled,  by  the  enlarged  field 
of  operations  inaugurated  at  the  beginning  of  this  year,  it  could  not  be  supplied,  and 
on  that  account  the  progress  made  during  the  first  half  of  the  year  was  less  than  it 
otherwise  would  have  been.  For  the  reasons  stated,  that  system  was  abandoned  at 
the  close  of  the  first  half  year;  another  was  formulated  during  the  winter  and  intro- 
duced at  the  resumption  of  operations  in  the  spring,  in  which  the  United  States  fur- 
nishes the  outfit  complete,  and  subsists  the  employes  at  all  localities  at  which  they 
could  not  secure  other  satisfactory  arrangements,  making  suitable  reduction  in  their 
rate  of  compensation  to  cover  extra  expenses  incurred  on  that  account.  Introduced 
about  the  1st  of  March,  it  was  in  operation  about  four  months  of  the  year,  a  period  of 
sufiBcient  length  to  thoroughly  test  its  adaptability  to  the  wants  in  connection  with 
oi>erations  for  improving  the  river  based  upon  large  applropriations. 

The  dissatisfaction  among  employes  on  account  of  subsistence  has  been  less  than 
usual  since  this  system  was  introduced,  although  that  did  not  receive  consideration  in 
determining  the  change.  The  great  benefit  that  was  hoped  would  be  derived  from  the 
new  system  of  subsisting  lies  in  the  complete  control  over  the  strength  and  movements 
of  working  parties  that  it  gives  to  the  engineer.  The  hope  that  this  control  would 
be  attained  induced  the  change  of  systems,  and  that  hope  has  been  fully  realized. 

XII.  COMMUNICATIONS. 

Prior  to  the  Ist  of  May,  communications  between  the  office,  the  depot,  and  the  works 
were  made  through  the  steamer  A.  A.  Humphreys,  using,  in  cases  of  emergency,  the 
local  trains  on  the  Iron  Mountain  and  Southern  Railway.  These  trains  not  carrying 
mail,  they  were  necessarily  by  messenger,  the  expense  of  which  was  one  of  the  least 
objections  to  the  method ;  but  the  delays  in  learning  and  supplying  the  wants  at  the 
works,  necessarily  incident  to  these  slow  methods  are  of  much  greater  importance. 

A  telephone  line  was  established  between  the  United  States  Engineer  Office,  No.  404 
Market  street.  Saint  Louis,  and  the  works  at  Twin  Hollows,  west  side,  with  interme- 
diate stations  at  the  supply  depot  and  Horsetail  Bar.  This  line  has  since  been  ex- 
tended to  the  month  of  the  Meramec  River.  This  brought  the  depot  and  works  located 
upon  the  west  bank  of  the  river  into  direct  communication  with  the  office,  and  each 
with  the  others,  while  those  upon  the  east  side  of  the  river  could  readily  send  mes- 
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sages  by  small  boat  to  the  nearest  station,  or.  when  important,  the  resident  engineer 
could  come  to  the  nearest  station  for  personal  interview. 

The  telephone  was  freely  nsed  from  the  date  upon  which  it  was  opened  by  all  who 
were  charged  with  supervision  of  construction  m  reporting  progress  made  and  dif- 
ficulties encountered,  asking  advice,  making  requisitions  for  material  and  snbsisteuee, 
employing  laborers  and  others,  and  in  reporting  every  matter  of  importance  relating 
to  their  respective  works ;  and  it  was  also  to  a  large  ext-ent  the  means  nsed  in  direct- 
ing movements  relating  to  these  works,  based  upon  full  information  received  through  the 
same  means. 

The  cash  value  of  the  telephone  can  scarcely  be  estimated,  because  the  sum  of  the 
savings  due  t4>  its  use  cannot  be  converted  into  a  cash  equivalent ;  however,  it  helped  to 
reduce  to  a  minimum  the  distances  that  the  steamer  had  to  run  in  delivering  material 
and  other  service  required,  and  this  is  onlv  one  of  many  items  which  could  be  ena- 
merated.  Broken  machinery  has  been  repaired,  making  requisition  through  the  tele- 
phone for  the  parts  needed  to  replace  those  broken ;  forms  of  construction  have  been 
sent,  discussed,  and  modified  in  accordance  with  necessities ;  in  particular  instanoea 
lines  of  hurdles  have  been  located  after  full  discussion  of  the  merits  of  several  pre- 
liminary ones  examined;  raftsmen,  when  arriving  out  of  time,  rely  upon  this  source 
tor  instructions  relating  to  the  delivery  of  pifes;  the  details  of  expenditure,  of 
labor,  and  material  for  insertion  in  weekly  reports  have  been  made  and  cheeked. 
This  enumeration  is  incomplete,  but  is  sufficient  to  show  the  value  of  the  telephone 
for  use  in  connection  with  the  supervision  of  the  works. 

In  this  connection  the  small  boats,  including  skiffs,  yawls,  and  flats,  have  been  of 
great  service  in  delivering  promptly  small  quantities  of  material,  subsistence,  tools, 
and  parts  of  machinery,  for  whicn  requisition  had  been  made  through  the  telephone, 
which  otherwise  would  have  been  delayed  by  waiting  for  the  steamer. 

The  works  being  situated  below  the  supply  depot,  such  delivery  could  be  readily 
made,  and  the  smtul  boats  were  returned  by  the  steamer,  while  the  oarsmen  returned 
by  train,  when  the  time  lost  in  waiting  for  the  boat  would  be  worth  more  than  the 
cost  of  a  ticket  by  rail. 

Very  respeotfVilly,  your  obedient  servant, 

D.  M.   CURRIK, 

Astistant  Engimeer. 
M^.  O.  H.  Ernst, 

Corps  of  Engineers,  U,  8,  A, 


B. 
AR8ENAL  ISLAND. 

REPORT  OF  MR.  A.  F.  FRBIS,  ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  July  22,  1882. 
Major  :  I  have  the  honor  to  submit  herewith  a  report  of  the  operations  of  the 
works  at  Arsenal  Island  for  the  fiscal  year  ending  June  30, 1882. 

ARSENAL  island  PROTECTION. 

The  work  of  completing  the  unfinished  portion  of  the  revetment  at  Arsenal  Island 
was  begun  about  the  1st  of  November,  in  obedience  to  instructions  contained  in  your 
letter,  of  which  the  following  is  a  copy : 

"St.  Louis,  Mo.,  September  28,  1881. 
<<  Sir  :  It  will  be  necessary,  before  the  close  of  the  present  working  season,  to  complete 
that  portion  of  the  Arsenal  Island  revetment  which  was  begun  last  year  and  left  un- 
finished. 

'*  You  will  please  cover  with  riprap  the  upper  part  of  the  bank  to  a  height  of  20  feet 
above  low  water  of  1863,  procuring  the  stone  as  soon  and  as  rapidly  as  convenient 
from  the  Southern  Illinois  penitentiary  at  Chester. 

*<  Yon  are  requested  also  to  ascertaui  whether  the  river  bank  below  the  old  work  has 
receded  far  enough  to  Justify  its  cootinuation  downstream,  and  report  the  results  of 
your  observations. 

u  Yeiry  respectfully,  your  obedient  servant, 

"O.  H.  Ernst, 
<'  Captain  of  Engineers. 
«Mr.  D.  M.  CuRRiE, 
«  Assistant  Engineer, ^^ 

Owing  to  the  demand  for  stone  at  the  quarry,  it  could  not  be  secured  in  quantities 
sufficient  to  justify  beginning  this  work,  after  supplying  the  other  localities  in  this 
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▼icinity,  antil  about  the  1st  of  November,  when,  as  several  barge  loads  had  been 
secnred,  work  was  beean  at  the  lower  end  of  that  portion  of  the  revetment  that  ex- 
tended to  the  top  of  the  bank.  The  stage  of  the  river  was  then  about  2^  feet  on  the 
Walnut-street  gauge  at  Saint  Louis,  or  3|  feet  above  the  plane  to  which  the  upper  edffe 
of  the  revetment  was  to  be  extended,  and,  inconse<juence,  the  work  could  not  be  nnish^; 
but  by  constant  use  of  the  sounding-rod,  the  nprap  was  distributed  very  nearly  in 
equal  thickness  over  the  zone  between  the  upper  edge  of  the  old  revetment,  which 
was  fonnil  at  about  the  10-foot  stage,  and  the  plane  ftO  feet  above  low  water. 

The  work  was  continued  until  the  17th  day  of  November,  or  fourteen  days  after  it 
was  begun,  when,  on  account  of  the  high  water,  it  was  suspended  to  await  a  more  favor- 
able stage,  and  as  the  general  suspension  of  field  operations  followed  soon  after,  this 
became  final  for  the  season.  Dunug  the  two  weeks  that  work  was  in  progress,  1,400 
linear  feet  of  the  revetment  were  raised  to  the  height  designated  in  the  letter  of  in- 
structions, but  the  stone  may  need  some  redistribution  to  complete  the  work.  The 
f joints  are  designated  on  the  tracing  by  the  letters  a  b,  Plate  II.  This  leaves  2,100 
inear  feet  unfinished  of  the  3,500  begun  m  1879. 

The  survey  of  the  island,  to  determine  whether  the  river  bank  below  the  old  revet- 
ment has  receeded  far  enough  to  justify  the  continuation  of  the  work  downstream, 
was  made  by  Mr.  Wm.  S.  Mitchell,  assistant  engineer,  from  which  the  present  location 
of  the  bank  was  determined,  as  shown  upon  the  tracing. 

Upon  comparing  the  proposed  shore  line  below  the  revetment  with  the  bank,  as 
shown  on  the  tracing,  it  is  found  to  fall  on  the  outside  for  about  one-half  the  distance, 
and  for  the  remainder  of  the  way  it  runs  a  few  feet  inside  of  the  bank,  showing  it  has 
receded  far  enough  to  Justify  the  continuation  of  the  work. 

The  work  of  completing  the  remaining  2,100  linear  feet  of  partial  revetment  was  re- 
sumed on  March  6,  with  a  small  force  ot  men,  and  continued  until  May  6,  when  it  was 
completed ;  having  been  carried  to  a  height  corresponding  to  a  20-foot  stage,  b  o  repre- 
senting the  points  on  the  tracing,  thus  making  a  total  of  4,200  linear  feet  of  revet- 
ment placed  upon  the  island. 

An  eddy  which  was  eroding  the  bank  to  a  great  extent  having  formed  at  the  lower 
end  of  the  revetment,  a  sedes  of  cross-hurdles  were  placed  to  destroy  the  action  of  it, 
There  were  two  lines  placed  at  first,  when  it  was  found  that  the  piles  had  deflected 
the  eddy  farther  down  stream,  and  that  it  was  eroding  the  bank  back  of  those  lines; 
a  third  line  was  then  determined  upon,  whose  shore  end  would  be  such  a  distance 
down  stream  as  to  be  ontside  of  all  action  of  it,  and  whose  outer  end  would  cut  the 
eddy  when  it  made  its  turn  towards  the  shore.  After  driving  this  line  and  placing 
wattling  upon  the  three  it  was  found  to  have  effectually  broken  the  current,  and  a 
deposit  commenced  to  form  at  once.  The  work  of  constructing  these  lines  of  hurdles 
commenced  May  6  and  continued  until  May  17.  when  they  were  completed;  the  aggre- 
gate linear  feet  of  wattling  contained  in  the  tnree  lines  being  325 ;  the  greatest  depth 
of  water  found  at  the  end  of  the  lines  during  construction  l^ing  36  feet.  The  depth 
found  at  the  same  place  at  the  end  of  the  fiscal  year  being  24  feet,  the  soundings  hav- 
ing been  reduced  to  the  same  stage,  soundings  taken  at  other  points  in  the  line  show 
a  corresponding  deposit. 

The  driver  proceeded  on  May  15  to  drive  a  line  of  guide-piles  to  assist  in  the  con- 
struction of  a  mat,  the  piles  being  drivHU  15  feet  between  centers  and  at  such  a  dis- 
tance from  shore  as  to  allow  the  placing  of  a  foundation  mat  40  feet  in  width,  and 
whose  inner  edge  when  sunk  would  be  in  standard  low  water. 

This  work  continued  without  interruption,  with  an  increased  force  from  May  15 
until  the  end  of  the  fiscal  year,  when  there  had  been  2,800  linear  feet  of  mattress  con- 
structed, 2,450  linear  feet  of  which  was  placed  on  the  bottom  in  good  condition,  the 
remaining  350  feet  being  lost  through  the  giving  way  of  the  piles,  which  allowed  the 
current  to  catch  the  mat  and  tear  it  loose. 

The  points  are  represented  on  Plate  II  by  the  letters  a,  (,  o,  i^d  d. 

This  mat  was  constructed  directly  on  the  water,  the  outer  edge  of  it  having  been 
lashed  up  to  the  line  of  guide  piles  about  1  foot  from  the  surface  so  as  to  prevent  the 
current  nom  catching  it,  while  the  inner  edge  was  allowed  to  rest  on  the  water.  It 
is  composed  of  two  layers  of  brush  placed  upon  a  frame  grillage,  composed  of  con- 
tinuous poles  laid  6  feet  apart  and  running  the  length  of  the  section,  held  by  cross- 
pieces  at  intervals  of  6  feet.  Upon  this  ^llage  a  layer  of  brush  is  placed  at  right 
angles  to  the  current,  then  a  second  layer  is  pl^ed  on  top  of  this  parallel  to  the  cur- 
rent. Upon  top  of  this  layer  poles  are  placed  directly  over  and  parallel  to  the  cross- 
pieces  of  the  ttkme  and  the  whole  bound  firmly  together.  There  were  also  three  lines 
of  wire  placed  the  length  of  each  section  of  the  mat,  a  round  turn  having^  been  taken 
around  each  cross-piece  of  the  frame.  The  mat  was  built  in  sections  varying  between 
450  and  724  linear  feet. 

After  completing  this  mat  the  bank  will  be  protected  with  riprap,  starting  from  the 
inner  edge  of  the  mat  and  extending  up  to  a  2()-foot  stage. 

Cross-sections  of  the  two  different  features  of  the  revetment  are  shown  on  Plate  II, 
Figs.  1  and  2. 


Digitized  by  VjOOQ IC 


1622  '  KEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

The  following  statement  shows  the  number  of  linear  and  square  feet  of  reT'etment 
and  mat,  oonstrocted  at  A.rseoal  Island  during  the  fiscal  year  ending  June  30,  ma2  : 

Three  thousand  five  hundred  linear  feet  oi  revetment  of  about  40  feet  in  width,  or 
140,000  square  feet. 

Two  thousand  eight  hundred  linear  feet  of  foundation  mat  about  40  feet  in  width, 
or  112,000  square  feet. 

MATERIAL  USED  IN  CONSTRUCTION. 

Stone cubic  yards..  5,571.37 

Brush cords..       93^.45 

Piles  (301  pUos) feet..       10,692 

Wire  No.  12 pounds..  211 

Rope do 6,085 

Spikes do...-  450 

Very  respectfully,  your  obedient  servant, 

A.  F.  Freis, 
Aatistant  Engineer^ 
Maj.  O.  H.  Ernst, 

Corps  of  Engineers,  U.  S,  A. 


HORSETAIL  BAR. 

report  of  MR.  A.   F.  FREIS,  ASSISTANT  ENGINEER. 

Saint  Louis,  Mo.,  July  22, 1882. 

Major  :  I  have  the  honor  to  submit  herewith  a  report  of  the  operations  of  the  works 
at  Horsetail  Bar,  both  on  the  Missouri  and  Illinois  shores,  for  the  fiscal  year  ending 
June  30,  1882. 

First,  in  reference  to  the  works  on  the  west  side,  or  Missouri  shore,  the  present  con- 
dition of  which  is  represented  on  the  tracing  of  the  locality,  Plate  IV ;  also  the  total 
amount  of  construction  placed  upon  the  same,  different  letters  being  used  to  designate 
it,  the  notes  of  which  are  placed  upon  the  tracing. 

The  primary .  line  on  the  west  side  of  the  river  was  located  Jaly  16,  ftom  its  upper 
end  near  the  mouth  of  the  River  Des  Peres,  to  the  outer  end  of  dike  1,  points  on  the 
line  being  fixed  by  clumps  of  piles.  The  lower  part  of  the  line  being  located  August 
10,  the  construction  of  this  line  was  pushed  forward  vigorously  from  the  time  of  the 
location  of  the  first  section  until  about  the  latter  part  of  September,  when  the^  were 
compelled  to  desist  on  account  of  the  high  stage  of  water :  the  piles  driven  mthat 
time  having  extended  for  a  distance  of  6,075  feet,  using  1,371  sticks  of  pile  timber. 
There  were  also  placed  upon  the  primary  line  5,311  linear  feet  of  foundation  mattress, 
starting  from  the  river  Des  Peres  and  running  down  to  secondary  hurdle  No.  3^  starting 
a^ain  170  feet  above  line  No.  5,  and  extending  to  the  end  of  the  line.  1,000  linear  feet 
ol  curtains ;  starting  50  feet  above  hurdle  No.  1,  and  extending  to  nnrdle  line  No.  3, 
690  linear  feet  of  plank  gates;  starting  250  feet  above  hurdle  line  No.  5,  and  ex* 
tending  to  within  50  feet  of  No.  6,  3,650  teetof  wattlinK,  of  which  450  feet  is  placed  at 
the  head  of  the  line,  the  remaining  3,200  feet  starting  50  feet  above  line  No.  6;  and  run- 
ning to  the  end  of  the  line.  The  discrepancy  between  the  figures  {jriven  and  the  meas- 
ured distance  on  the  mai>  is  owing  to  lapage — ^that  j^rtion  of  the  line  between  second- 
ary lines  Nos.  3  and  5  being  in  an  unfinished  condition  on  account  of  the  submergence 
of  the  piles. 

Work  was  resumed  on  the  secondary  hurdles  on  July  11,  and  continued  until  Au- 
gust 20,  when  they  were  completed  with  the  exceptionofapassage-way  for  barges  left 
between  he  primary  line  and  the  outer  end  of  Nos.  2,  3,  4,  6,  7  and  8.  Nos.  2  and  7, 
however,  were  afterwards  extended  to  the  primary  line,  secondary  line  No.  2  having 
been  extended  174  feet,  using  17  piles,  96  linear  feet  of  curtains,  and  92  feet  of  plank 
gates.  No.  3  has  been  extended  266  feet,  using  thirty  piles  and  312  linear  feet  of  cur- 
tains. No.  4  has  been  extended  348  feet,  using  forty-two  piles  and  408  linear  feet  of 
curtains.  No.  5  has  been  extended  509  feet,  using  one  hundred  and  forty-seven  piles 
and  598  linear  feet  of  curtains.  No.  6  has  been  extended  581  feet,  using  one  hundred 
and  twenty-two  piles,  620  linear  feet  of  curtains,  and  63  linear  feet  of  plank  gates. 
No.  7  has  been  extended  740  feet,  using  seventy-six  piles,  840  linear  feet  of  curtains, 
and  30  linear  feet  of  plank  gates.  No.  8  has  been  extended  750  feet,  using  one  hun- 
dred and  seventy-seven  piles,  512  linear  feet  of  curtains,  and  314  linear  feet  of  wattling. 
No.  9  has  been  extended  72  feet,  asing  four  piles  and  72  linear  feet  of  gates.    These 
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works  stood  intact  up  to  June  26,  when  the  main  row  of  piles  of  a  section  of  the  pri- 
mairline,  consiBting  of  about  125  linear  feet,  gave  way.  This  break  started  at  hur- 
dle line  No.  8,  and  extended  ap  stream  for  the  distance  mentioned ;  the  points  are 
represented  on  the  map  by  the  letters  A  and  k,^  This  break  was  due  to  the  erosion  of 
the  bottom,  the  depths  of  water  given  by  soundings,  ranging  between  36  and  52  feet, 
the  reading  of  the  Saint  Louis  gauge  being  28.9  feet.  No  attempt  was  made  to  re- 
pair it,  as  the  works  were  all  submerged. 

There  has  been  no  work  done  on  the  Missouri  side  since  its  discontinuation  in  the 
latter  part  of  September,  1881. 

Appended  is  a  tabular  form  of  the  hurdles  constructed  for  the  present  fiscal  year: 

LoeaHon  of  hurdles  oonsirucM  on  Miuouri  side  during  fiscal  year  ending  June  30,  1882. 


Primary  and  secondary  nnmber. 


Primary  line 

Section  line,  No.2 

Section  line,  No.  8 

Section  line,  No.  4 

Section  line,  No.  5 

Section  line,  No.  6 

Section  line,  No.7 

Section  line,  Na  8 

Section  line.  No.  9 

Total  primary  hnrdlea  . . 
Total  secondary  hurdles 

Total 


1,871 
17 
30 
42 
147 
122 
76 
177 
4 


1,371 
615 


Lkuft '  Lin.fL 


5,311 


1,000 
96 
812 
408 
608 
620 
840 
512 


5,311 


1,000 
3,386 


5, 811   4, 886 


'/in.ft 
8,650 


814 


8,650 
814 


8,964 


Lin. 


890" 


257 


1,147 


Lin,Jt 
5,390 
174 
266 
348 
509 
581 
740 
750 
72 


5,390 
3,440 


8,880 


g 


Il,310 
5,720 
8,246 
11,484 
17.312 
14.525 
17,029 
16.574 
1,808 


91,310 
92,249 


188,550 


ILLINOIS  OB  BAST  SIDB. 

Work  at  this  locality  was  in  progress  at  the  beginning  of  the  present  fiscal  year,  a 
small  force  being  engaged  in  reconstruotinff  the  primary  line.  This  force  was  not  in- 
creased  until  July  10,  on  account  of  the  high-water  that  prevailed  up  to  that  date. 

The  work  on  the  primary  line  had  reached  a  point  200  feet  below  its  intersection 
with  secondary  line  No.  21,  on  the  1st  of  July,  and  was  continued  from  that  point  down- 
stream without  interruption  until  about  the  last  of  September,  when  it  was  suspended, 
as  the  river  had  risen  again,  the  Une  having  been  completed  to  its  intersection  with 
secondary  hurdle  No.  29,  ^th  a  double  row  of  piling  driven  from  that  point  down  to 
connect  with  secondary  No.  30,  the  length  of  the  line  being  4,100  feet,  expending 
thereby  1,052  piles,  2,585  linear  feet  of  foundation  mattress,  2,976  linear  feet  of  curtains, 
and  425  linear  feet  of  wattling. 

The  depths  of  water  upon  the  line  above  secondary  No.  24  were  excessive,  averaging 
between  24  and  26  feet,  with  the  river  at  a  24-foot  stage.  Thev  were,  however,  only 
equal  to  the  average  depth  found  in  this  vicinity  since  the  works  began,  the  current 
being,  however,  more  favorable  in  velocity  and  direction  than  at  any  preceding  time. 

The  plant  having  been  increased  the  latter  part  of  July  by  five  pile-drivers  and  two 
biu»ze-nats,  a  corresponding  increase  was  made  in  the  working  force. 

The  work  of  repairing  and  extending  secondary  lines  was  commenced  during  the 
month  of  August,  that  of  secondary  27  on  Uie  18th,  29  on  the  29th,  while  that  of  30 
was  not  commenced  until  September  6. 

The  equipment  was  increased  about  the  1st  of  September  by  three  new  drivers,  which 
continued  working  at  these  points  until  September  27,  when  two  of  them  were  trans- 
ferred to  commence  work  at  Twin  Hollows.  These  were  followed  about  the  1st  of  Octo- 
ber by  all  excepting  four  of  the  drivers,  the  corresponding^  part  of  the  force  going  with 
them.  The  force  remaining  continued  work  upon  these  Imes  until  the  last  of  October, 
when  the  pile-drivers  and  part  of  the  force  were  transferred  to  line  No.  18,  to  repair 
and  strengthen  it,  the  remainder  of  the  force  being  transferred  to  the  works  at  other 
localities. 

Advantage  was  taken  of  the  high  stage  of  water  during  the  month  of  October  to 
construct  line  No.  30  across  the  bar,  which  was  then  submerged,  but  this  water  caused 

*  Large  scale  map  not  forwarded. 
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Home  damage  to  secondaries  Nos.  27  and  29,  and  retarded  their  progress.  The  four  pile- 
drivers,  with  the  requisite  equipment,  continued  the  work  of  repairing  and  strength- 
ening secondary  hurdle  No.  18  until  the  latter  part  of  November,  when  the  barges 
and  all  the  drivers,  with  the  exception  of  one,  were  placed  in  winter  quarters.  The 
repairing  of  this  line  continued  until  December  6,  when  the  line  had  been  completed 
to  within  350  feet  of  the  primary  line.  The  plant  was  then  sent  to  harbor,  and  the 
force  disbanded  on  December  8.  Work  was  not  resumed  again  until  March  20,  when 
the  plant,  consisting  of  three  drivers  and  a  barge,  were  towed  to  the  works,  bat  the 
high  winds  prevailing  during  that  season  of  the  year  caused  such  damage  to  the  plant 
as  to  prevent  active  operations  from  being  resumed  until  March  27,  when  the  work 
consisted  of  repairing  breaks  in  the  primary  line  and  secondary  line  No.  18. 

In  making  an  examination  of  the  works  it  was  found  that  the  primary  line  had 
been  damaged  to  a  greater  or  less  extent  from  secondary  line  No.  18  to  line  No.  24, 
the  breaks  occurring  not  being  caused  so  much  hy  the  scouring  out  of  the  piles  as  by 
the  drift  and  ice  flowing  against  them  during  the  winter  and  early  part  of  the  spring, 
which  forced  the  piles  over  and  broke  them,  thereby  permitting  such  a  volume  of 
water  to  pass  through  as  to  eventually  scour  them  out.  The  two  principal  breaks 
occurring  in  the  primary  line  were  between  secondary  hurdles  20  ana  22,  and  midway 
between  22  and  24,  that  between  20  and  2Sl  being  400  feet,  starting  260  feet  below  line 
20,  and  extending  downstream;  that  between  Nos.  22  and  24  being  450  feet,  starting 
150  feet  below  line  No.  22,  and  extending  downstream.  The  points  are  indicated  on 
the  tracings  by  the  letters  m,  tt,  o,  p.  Operations  were  first  resumed  upon  the  gap 
between  lines  20  and  22,  the  force  having  been  able  to  work  to  greater  advantage 
there  than  on  the  one  below,  as  the  piles  at  each  end  of  this  break  were  nearly  all 
submerged.  The  three  drivers  continued  work  upon  this  gap  from  March  27  until 
April  1,  when  a  double  row  of  piles  had  been  d|;iven.  Two  of  the  drivers  were  then 
moved  to  the  lower  gap^  the  water  having  fallen,  while  the  other  driver  commenced 
driving  a  third  row  of  piles,  starting  from  dike  3,  the  intention  being  to  extend  it  to 
the  lower  end  of  the  second  gap.  The  object  of  this  row  was  to  facilitate  the  placing 
of  a  foundation  mattress,  that  is  to  extend  at  least  30  feet  in  front  of  the  main  row. 
This  line  was  run  down  stream  for  a  distance  of  1,300  feet. 

The  designation  of  the  rows  of  piles  is  as  follows :  the  middle  being  the  main  row 
the  piles  of  which  are  driven  6  feet  from  center  to  center ;  the  back  one  the  bracing 
row,  with  the  piles  driven  12  feet  from  center  to  center,  and  18  feet  back  of  main  row; 
the  other,  the  outer,  with  the  piles  driven  24  feet  from  center  to  center,  and  20  feet  in 
front  of  main  row. 

The  work  of  construction  on  the  break  between  lines  Nos.  22  and  24  continued  until 
April  15,  when  a  double  row  of  piles  had  been  driven.  The  driver  was  then  moved  to 
the  section  of  primary  line  between  secondary  lines  19  and  20,  continuing  work  thereon 
until  the  22d,  when  they  were  placed  upon  secondary  line  18  to  repair  the  ^ap  of  350 
feet  left  open  at  the  end  of  the  first  half  of  the  fiscal  year.  The  remaining  driver 
continued  work  upon  the  outer  row  until  April  22,  when  it  was  compelled  to  desist, 
as  the  water  had  risen  so  as  to  submerge  all  the  lower  end  of  the  works.  It  was  then 
moved  to  the  primary  line  above  secondary  line  20  to  replace  all  piles  that  had  been 
broken  between  that  point  and  line  No.  18,  continuing  to  work  upon  the  same  until 
May  6,  and  from  that  time  until  May  29  it  was  utilized  placing  booms  on  secondary 
line  18  and  primary  line. 

The  two  drivers  that  had  been  moved  to  hurdle  line  No.  18  continued  work  upon 
this  line  until  May  6,  when  all  the  piles  necessary  to  close  the  gap  had  been  driven. 
They  were  then  transferred  to  other  works,  as  they  could  not  1^  used  to  further  ad- 
vantage here. 

The  number  of  linear  feet  of  piles  placed  upon  the  primary  line  was  19,483,  of  which 
14,944  feet  were  driven,  consisting  oi  360  piles,  and  the  remaining  4,539  feet,  160  piles, 
were  used  as  booms  and  stringers.  There  has  also  been  placed  1,170  linear  feet  of 
foundation  mattress,  starting  100  feet  below  dike  3,  and  extending  200  feet  below  line 
No.  21 ;  1,200  linear  feet  of  plank  gates  starting  from  line  18  and  extending  to  line  20, 
starting  again  350  feet  below  line  20,  and  extending  downstream  for  a  distance  of  100 
feet.  On  the  tracing  a,  h,  o,  d  represent  where  the  gates  were  placed,  while  e,  / 
represent  that  of  mattress. 

The  repairs  on  secondary  line  18  were  completed  May  15,  thus  leaving  the  line  in 
good  condition  out  to  the  primary  line. 

This  line  gave  way  again  on  June  9  and  25  respective! v,  the  first  break  occnrrinff 
300  feet  and  the  other  800  feet  from  shore.  These  breass  were  each  about  100  feet 
long.  They  were  due  to  the  great  quantity  of  drift  collected  against  the  line,  and 
forced  the  piles  over,  represented  by  o,  ji,  r,  $, 

The  driver  retained  in  harbor  here  was  placed  in  requisition  at  once,  and  the  work 
of  repairing  the  gaps  commenced  and  continued  until  the  end  of  the  fiscal  year,  when 
a  double  row  of  piles  had  been  driven  in  the  outer  gap. 

There  has  been  placed  in  line  No.  18,  8,249  linear  feet  of  piling,  6,735  feet  of  which 
were  driven,  consisting  of  168  piles.    The  remainder,  1,514  feet,  51  piles,  were  used  as 
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staringers  and  booms,  300  linear  feet  of  foundation  mat,  346  linear  feet  of  plank  gates. 
The  two  points  are  represented  by  m  n. 

The  force,  with  the  exception  of  a  few  men,  were  laid  off  on  May  29,  those  re- 
tained being  employed  in  the  constmotion  of  gates.  This  force  was  not  increased 
again  during  the  fiscal  year. 

The  following  is  the  manner  in  which  the  plank  gates  have  been  placed :  The  gates 
having  been  constructed  on  the  bank  they  were  then  placed  upon  a  barge  and  towed 
to  the  works,  where  they  were  launched  and  floated  to  the  place  designated  for  them. 
Strong  hinges  having  been  previoasly  placed  upon  one  edge  of  the  gate,  these  were 
made  fast  to  the  piles  or  stringers ;  the  other  end  of  it  is  then  forced  under  water  until 
the  current  catches  it  and  places  it  against  the  piles. 

In  such  places  where  the  current  comes  directly  against  the  gates  they  have  been 
found  effective,  but  when  it  cuts  them  obliquely  some  difficulty  has  been  experienced 
in  keeping  them  down  against  the  piles. 

The  gates  are  made  of  yellow  pine,  the  frames  being  constructed  of  8  pieces  of  2  by 
6  inches,  which  are  vertical  when  in  position,  with  inch  boards  placed  upon  them  di- 
agonally, a  space  having  been  left  between  consecutive  boards  equal  to  the  width  of 
the  board ;  they  are  32  feet  in  length,  and  of  a  depth  corresponding  to  the  water  of  a 
20-foot  stage.    See  sketch  showing  elevation  and  section  of  gate  in  position,  Plate  V. 

One  noticeable  feature  of  the  work  is,  that  when  a  line  has  been  broken  and  a  chan- 
nel scoured,  this  channel  persists  in  remaining  for  successive  seasons  after  the  line 
has  been  repaired. 

The  following  table  shows  the  location,  extent,  and  character  of  the  work  done  in 
constructing  primary  and  secondary  hurdles  during  the  fiscal  year : 

Looathn  of  hurdles  oonstruoted  on  lUinaU  shore  during  JUoal  pear  ending  June  30,  1862. 


LiD«S. 


I 


9 

I 
s 
S 


as  . 

m 

lit 

H 


Primary  Hue 

Secondary  Ihie  No  18 
Seoondary  line  No.  27. 
Secondary  line  No.  29. 
Secondary  line  No.  80 


No. 
100 
61 


No. 

1,412 
402 
835 
205 
581 


IAn.fL 

8,755 

S05 

150 


L6n./t. 

2,976 

072 

1,128 


680 


100 


450 

225 

625 

1,948 


1,200 
846 


IAn./t. 
4,300 
1,461 
1, 215 
625 
2,083 


Total  primary  hurdle 

Total  secondary  hardle. 

Total 


160 
61 


1,412 
1,478 


3,755 
1,525 


2,976 
1,900 


425 
3,278 


1,200 
346 


4,300 
5,334 


211 


2,885 


5,280 


4.870 


8,708 


1,546 


Sq.ft. 
05,070 
28,611 
27,610 
9,225 
81,425 


95,070 
91,770 


9,634  186,840 


Tracing  plate  No.  lY  shows  the  condition  of  the  bars  formed  within  the  constructed 
works  as  existing  on  June  30,  in  1881  and  1882— that  of  1881  being  shown'  in  a  broken 
line,  while  1882  is  shown  in  dotted  outline,  the  stage  of  water  for  presentation  being 
taken  at  12  feet,  while  some  of  the  bars  that  existed  at  the  end  of  the  last  fiscal  year 
made  their  appearance  at  a  higher  stage  of  water  than  at  present. 

The  general  deposit  formed  inside  of  the  works  during  the  present  fiscal  year  has 
been  more  evenly  distributed  than  heretofore. 

The  following  statement  shows  the  material  used  in  the  works  of  constmotion  at 
Horsetail  Bar,  for  the  fiscal  year  ending  June  30,  1882 : 


MATERIAL  USED  IN  CONSTRUCTION. 

Brush cords.. 

Stone cubic  yards.. 

Piles  (2,636  piles) feet.. 

Bone pounds.. 

SpiKCs do..-. 

Wire,  No.  12 do 

Iron do 

Nails do 

Bolts number.. 

Hinges do 

Lumber feet.. 


755.54 

436.54 

87,298 

21,113 

4,960 

10,717 

19,740 

6,485 

4,126 

316 

36,084 
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AUXIIJART  WORK. 

Upon  the  approach  of  the  low  stage  of  water,  abont  the  middle  of  September,  ^e 
liTer  fell  faster  than  the  bar  was  cut  away ;  the  current  did  not  concentrate  in  one 
chanuely  but  spread  over  the  whole  area  between  the  primary  hurdle  lines. 

Three  distinct  depressions  were  perceptible  in  the  reef,  in  each  of  which  there  was 
a  minimum  depth  of  about  6  feet  when  the  riyer  reached  the  S^foot  stage.  Chan- 
nels passed  through  each  of  these  depressions ;  one,  flowing  near  to  and  parallel  with 
the  east  primary  Rne  to  a  distance  of  2,500  feet  below  dike  No.  4,  crossed  the  reef  at  that 
point,  passed  to  the  Missouri  shore  and  reunited  with  the  other  channels  at  the  point 
of  the  bluffs  below  Jefferson  Barracks;  a  second  channel,  which  could  be  ran  by 
descending  boats,  diverged  from  the  former  opposite  secondary  line  No.  24,  and  crossed 
the  reef  in  front  of  the  old  quarry  on  the  barracks  reservation ;  the  third  channel 
passed  near  the  works  on  the  west  side  of  the  river,  and  crossed  the  reef  near  the  lower 
end  of  the  primary  line  on  that  side.  The  best  channel  for  navigation  alternated  be- 
tween these  ways,  either  of  which  had  a  greater  depth  of  water  than  was  in*  the  river 
below,  but  the  one  on  the  west  side  of  the  river  was  decidedly  the  most  desirable  both 
for  navigation  and  for  the  works. 

The  river,  however,  showed  a  tendency  to  concentrate  in  the  eastern  channel,  threat- 
ening the  destruction  of  the  works  on  that  side  by  the  scour  which  would  take  place 
along  the  primary  line.  To  prevent  this  and  secure  sufficient  depth  in  the  navigable 
channel,  the  opening  of  a  channel  through  the  reef  was  determined  upon  and  the  work 
was  done — ^the  work  ending  September  17 — ^by  means  of  water  Jets  firom  the  Worth- 
ington  pumps  on  4  pile  drivers. 

The  drivers  were  firmly  lashed  together,  two  abreast,  with  the  leads  as  nearly  as 
possible  in  iuxtaposition,  and  the  4  jets  brought  together.  Three  anchors  were  laid, 
by  which  the  drivers  were  held  in  the  line  selected,  crossing  the  narrowest  part  of  the 
reef,  and  they  were  drawn  backwards  and  forwards  across  the  bar  by  means  of  the 
steam  windlass  connected  with  the  crab  machinery  of  one  of  the  drivers.  The  greater 
part  of  the  work  was  done  while  they  were  passing  up  stream.    Work  was  began  on 


the  12th  of  September  at  1  p.  m.,  when,  with  9.8  feet  on  the  Walnut  Street  gauge, 
there  was  only  6  feet  of  water  on  thereof,  and  that  only  in  a  narrow  channel.  Sound- 
ings were  taken  at  two  o'clock  on  the  following  day,  when  defect  was  the  least  depth 
found,  the  river  having  risen  0.3  of  a  foot  in  the  mean  time,  and  this  depth  was  found 
in  a  channel  of  sufficient  width  for  the  largest  tow  on  the  river.  The  work  was  con- 
tinued during  the  remainder  of  the  week  with  marked  success.  The  least  sounding 
obtained  on  the  17th  of  September  was  9^  feet,  the  river  having  risen  1.3  feet  since 
work  was  begun.  On  October  10,  with  the  water  at  20|<-foot  stage  at  Saint  Louis,  the 
least  depth  in  this  channel  was  24  feet,  showing  a  scour  of  about  7  feet  since  Septem- 
ber 12. 

Very  respectfhlly,  your  obedient  servant, 

A.  P.  Freis, 

AsHatant  Engineer. 
Maj.  O.  H.  Ernst, 

Carps  of  Engineers  J  U.  8,  A, 


D. 
TWIN  HOLLOWS,  WEST  BANK. 

REPORT  OF  MR.   W.   d.   MITCHELL,   ASSISTANT  ENOINEKR. 

Twin  Hollows,  West  Side,  July  20,  1882. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  operations,  for  the 
improvemeut  of  the  Mississippi  Biver  near  Twin  Hollows,  Missouri,  for  the  fiscal  year 
ending  June  30,  1882 : 

That  portion  referring  to  the  work  done  previous  to  January  1  is  taken  from  there- 
port  of  Mr.  D.  M.  Currie,  superintending  engineer,  for  the  halif  year  immediately  pre- 
ceding that  date. 

An  effort  was  made  to  be^n  the  work  at  this  point  about  September  1,  1881,  but  on 
account  of  a  lack  of  facilities  for  subsisting  men  in  large  numbers  in  the  vicinity,  it 
was  found  impracticable  to  begin  until  the  following  month.  During  the  latter  part 
of  September  the  preliminary  work  of  definitely  locating  the  lines  of  the  proposed 
hurdles  was  done.  Also  there  were  erected  a  few  portable  buildings  for  the  accom- 
modation of  laborers  on  the  sand  bar,  or  tow-head,  lying  to  the  east  of  the  line  of  work. 

On  October  3  a  large  force  of  men  with  their  quarters  and  a  complete  outfit  of  tools, 
&c.,  was  transferred  from  Horsetail  Bar,  and  the  construction  of  tne  upper  branch  of 
the  primary  hurdle  was  begun  at  a  point  about  500  feet  below  the  upper  end,  it 
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having  beon  foand  impossible  to  drive  piles  between  that  point  and  the  shore.  The 
depth  of  sand  was  found  not  sufficient  to  hold  them,  the  strong  current  running  close 
to  the  bank  having  scoured  the  bottom  almost  to  the  bare  rock. 

Soon  after  starting  the  river  began  rising  and  covered  the  sand  bar  near  the  angle 
in  the  primary  hurdle.  In  order  that  piles  might  be  driven  over  that  portion  of  the 
work  which  was  exposed  at  low  stages,  the  pile  drivers  were  dropped  down  stream  to 
the  angle  and  began  driving  over  the  bar.  The  water  continued  to  rise,  and  soon 
reached  a  stage  over  29  feet  on  the  Saint  Louis  gauge,  causing  such  deep  and  strong 
currents  down  the  Missouri  shore  as  to  render  it  impracticable  to  resume  work  at  the 
head  of  the  primary  hurdle  during  the  remainder  of  the  season.  The  construction  of 
a  dike  to  make  this  shore  connection  was  begun,  however,  but  only  one  mattress,  2^ 
by  40  feet  by  100  feet,  was  placed  before  the  held-work  was  entirely  suspended. 

The  completed  portion  oi  the  primary  hurdle  was  thus  left  detached  from  the  shore, 
and,  in  consequence,  the  silting-np  behind  the  wall  was  not  as  great  as  it  would  have 
been  had  the  connection  been  maae,  ^et  the  water  during  the  nee  being  very  heavily 
charged  withsediment,  the  deposit  within  the  areas  protected  by  the liurdle  was  in 
excess  of  any  expectation. 

Work  for  the  season  was  practically  suspended  November  26,  almost  the  entire  force 
being  then  transferred  to  Twin  Hollows,  east  side,  and  the  equipment  was  placed  in 
winter  harbor. 

The  small  force  of  men  left  was  engaged  in  placing  the  mattress  above  referred  to 
and  in  bracing  piles  until  the  middle  of  December,  when  they,  too,  were  transferred 
to  Twin  Hollows,  east  side. 

During  the  time  of  operations,  piles  were  driven  for  5,575  linear  feet  of  primary  hur- 
dle and  250  linear  feet  of  secondary  hurdle.  There  were  placed  1,400  linear  feet  of 
foot  mattress  in  double  widths,  and  3,000  linear  feet  in  a  single  width.  Wattling  was 
done  on  2,375  linear  feet  of  the  primary  hurdle  for  a  depth  of  14  feet. 

On  the  accompanying  tracing"  the  work  done  during  this  season  is  shown  in 
black,  that  in  red  being  the  result  of  the  work  done  between  March  and  July,  1882. 

An  examination  of  the  work  showed  that  the  portion  of  the  primary  hurdle  lying 
above  the  angle  had  been  somewhat  damaged  during  the  winter,  most  of  the  piles  in 
the  up-stream  part,  unprotected  either  by  foot  mattress  or  wattling,  having  been 
scoured  out.  A  few  were  standing,  but  were  so  bent  down  that  it  became  necessary 
to  pull  and  redrive  them.  The  lower  part,  or600  feet  immediately  above  the  angle, 
was  unwattled  also,  but  protected  from  scour  by  a  foot  mat  of  single  width.  Here 
the  piles  were  in  good  condition,  only  a  fewrequlring  to  be  straightened  or  redriven. 

Below  the  angle  1,425  linear  feet  of  hurdle  was  found  entirely  complete  and  unin- 
jured. The  remaining  875  linear  feet  was  also  in  good  order,  though  there  remained 
a  single  width  mattress  to  be  sunk  outside  of  it. 

Field-work  was  resumed  March  13,  four  pile  drivers  being  set  at  work  on  that  day 
to  repair  the  line  above  the  angle  and  to  extend  it  up  stream  as  far  as  possible.  Other 
pile  arivers  were  soon  added  to  the  force  until  ten  were  engaged.  These  drivers  were 
placed  at  work  at  the  lower  end  of  the  primary  hurdle  to  carry  it  down  stream  and  to 
extend  the  secondary  hurdles  to  the  Missouri  shore  as  soon  as  the  primary  line  had 
reached  points  of  iunction  with  them.  Constructing  and  placing  mattresses  was  also 
begun  and  pushed  forward  as  rapidly  as  the  pile-driving  would  permit. 

The  methods  used  in  the  construction  of  these  hurdles  were  practically  those  in 
vogue  last  fall.  Piles  were  driven  from  12  to  14  feet  into  the  sand  in  two  rows,  18  feet 
apart,  with  the  piles  space  6  and  12  feet  apart  in  the  front  and  back  rows,  respectively. 
A  mattress  of  two  courses  of  brush  laid  at  light  angles  was  then  constructed  on  a 
strong  grillage  lashed  to  these  piles  for  support.  These  mattresses  were  built  in  sec- 
tions about  100  by  25  feet,  and  as  they  were  completed  they  were  unlashed  from  the 
piles  and  snnk  to  the  bottom  with  stone.  In  secondary  hurdles  the  single  width  mat- 
tress sufficed,  but  in  the  primary  line  another  width  lapping  about  5  feet  over  the  first 
was  built  on  the  channel  side  of  the  hurdle  and  sunk.  In  very  swift  currents  this  mat 
was^supported  on  a  third  row  of  piles  20  feet  outside  of  the  first  row,  with  piles  spaced 
24  feet  apart.  When  the  currents  were  not  so  strong  flats  were  used  instead  of  the 
piles.  The  gunwales  of  these  flats  having  been  raised,  enabling  their  use  in  swift 
water,  this  tnird  row  of  piles  will  in  the  future  be  required  only  where  extraordinary 
difficulty  is  encountered. 

After  the  first  fortnight  wire  was  used,  to  the  exclusion  of  hide-ro]>e,  for  binding 
these  mattresses,  Nos.  12  and  14  being  found  so  flexible  as  to  be  easily  handled,  and 
much  more  strong  and  enduring. 

The  wattling  was  done  in  the  ordinary  way,  the  brush  being  laid  in  courses  and 
pushed  down  with  hurdling  forks  by  men  working  from  small  flats. 

It  has  been  customary  to  strengthen  the  piles  in  the  wattled  row  bv  bolting  each 
pile  at  the  top  to  a  longitudinal  stringer,  and  this  practice  was  followed  wherever  the 
work  had  to  withstand  strong  currents  or  drift,  but  at  other  points  the  stringer  was 

*  Tracing  not  forwarded. 

Digitized  by  VjOOQ IC 


1 628      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARBfY. 

omitted,  it  being  tliought  that  the  wattling  binding  against  the  piles  woald  famish 
sufficient  strength. 

On  the  completion  of  the  wattling  the  line  was  braced  by  booms  notched  and  drift- 
bolted  into  the  head  of  the  piles  in  the  front  row  and  heeled  against  the  bottom  of  the 
pile  in  the  second  row.  After  examination  of  old  work  and  exneriment  in  placing 
these  braces  it  was  found  that  Ihe  large  ring-bolt,  used  to  giiide  tne  lower  end  of  the 
pile  to  its  proper  place,  seldom  succeeded  in  keeping  it  in  front  of  the  guide  pile,  the 
current  usually  pushing  it  to  one  side.  This  impaired  the  usefulness  of  the  brace,  as 
it  allowed  the  braced  pile  to  work  to  and  fro  in  the  current.  These  rings  were  oonae- 
quently  discarded,  and  a  clevis  or  stirrup  made  ofl  inch  round  iron,  such  as  is  shown 
in  the  accompanying  tracing,  Plate  YII,  was  used  in  its  stead.  The  usual  size  of  the 
clevis  was  about  20  inches  in  length  by  12  inches  in  width,  and  with  a  bolt  abont  17 
inches  long.  The  end  of  this  bolt  was  heated  and  bent  down  when  placed  in  the  pile 
to  prevent  its  working  out.  These  clevises  have  given  satisfaction  wherever  used; 
for,  as  they  can  be  made  to  fit  very  closely  to  the  guide  piles  by  boring  the  hole  for  the 
bolt  wherever  necessary,  they  prevent  the  braces  from  slipping  aside. 

There  was  no  especial  difficulty  experienced  in  building  the  hurdles,  except  that  the 
secondary  lines  could  not  be  brought  nearer  than  to  within  about  250  feet  of  the  shore 
on  account  of  the  deep  water  and  strong  current  which  enters  through  the  opening  at 
the  head  of  the  work.  This  current  has  so  scoured  the  bottom  along  the  Missouri  shore 
that  within  150  to  200  feet  of  the  water  edge  the  depths  of  sand  are  insufficient  to  hold 
the  piles.  Especially  was  the  effect  of  this  current  and  the  drift  felt  in  building  the 
secondary  hurdle  No.  1.  This  line  was  driven  and  washed  out  in  places  three  or  four 
times,  and  finally  carried  away  altogether,  although  driven  in  clumps  of  piles  and 
placed  without  wattling.  It  was  intended  to  protect  the  front  of  this  line  with  bmah 
curtains,  woven  on  wire,  and  a  number  were  built  for  that  purpose  on  temporary  ways 
erected  on  small  flats.  Only  one  of  them  was  placed,  however,  the  rapid  accumula- 
tion of  drift  preventing  the  use  of  the  others  at  that  time.  Drift  has  carried  away 
about  500  linear  feet  altogether  from  the  other  lines  of  hurdles,  besides  interfering 
greatly  with  the  constructing  and  sinking  of  mattresses  and  with  the  wattling. 

At  the  head  of  the  work  a  persistent  effort  was  made  to  connect  the  upper  end  of  the 
primary  hurdle  with  the  shore  and  thus  relieve  the  work  below  of  the  pressure  of  water 
which  it  was  called  upon  to  bear  and  which  has  prevented  such  a  deposit  from  forming 
near  shore  as  would  otherwise  have  been  gained.  This  gap,  by  k^ping  a  force  of  men 
engaged  there,  scattered  the  work  over  an  area  extending  1^  miles  up  and  down  stream, 
making  it  difficult  to  get  from  one  point  of  the  work  to  another  quickly,  and  prevent- 
ing a  concentration  of  the  force  on  any  one  part  of  the  work. 

At  first  it  was  thought  that  the  gap  could  be  closed  by  anchoring  curtains  or  mat- 
tresses of  brush  on  the  line  and  buoying  their  tops,  hoping  in  this  way  to  secure  a  de- 
posit behind  them  in  which  a  line  of  piles  could  be  driven  reaching  nearly  to  the  shore. 
Of  the  ten  curtains  (each  100  by  24  feet)  constructed,  only  two  remained  in  place  after 
launching,  and  these  are  near  shore  at  the  extreme  upper  end  of  the  line.  The  others 
were  launched  in  deeper  and  stronger  water  and  each  in  turn  was  at  once  forced  be- 
low the  line  and  in  to  the  shore.  They  were  not  lost,  however,  but  were  aft-erwarda 
towed  by  the  steamer  A.  A.  Humphreys  outside  of  the  primtuy  hurdle  and  placed 
against  it.    They  were  made  fast  to  the  piles  and  served  instead  of  wattling. 

It  being  thus  impossible  to  use  curtains  for  the  purpose,  it  was  decided  to  build 
floating  sections  of  hurdles  without  wattling,  and  to  sink  them  in  place  like  oriba,  and 
afterwards  to  drop  curtains  in  front  of  them  to  check  the  water.  Such  a  structure  was 
begun  on  May  13. 

As  will  be  seen  from  the  tracing,  showing  plan,  section,  and  elevation,  Plate  VllI, 
it  consisted  of  upright  piles  and  tneir  braces,  bolted  at  the  top  and  Joined  at  the  bot- 
tom by  a  pile  bolted  to  each,  and  forming  with  them  a  rigid  triangle.  To  a  number 
of  these  triangles,  placed  6  feet  apart,  a  floor  was  bolt^.  This  floor  was  made  of 
piles  laid  on  two  sills  and  drift- bolted  to  them,  and  served  to  hold  the  stone  with 
which  to  sink  the  crib.  A  front  and  back  stringer  of  piles  bolted  to  the  uprights  and 
braces,  and  a  wall  of  pine  lumber  fastened  to  the  upri^nts  completed  the  structure.  It 
was  244  feet  in  length  by  20  feet  in  width  by  30  feet  m  height  It  was  hung  between 
four  barges,  and  on  June  16  was  floated  out  from  shore  and  sunk  in  place.  ¥niile 
sinking,  two  of  the  anchor  lines  with  which  it  was  secured  gave  way,  and  the  crib 
was  bent  in  the  arc  of  a  circle  and  was  sunk  in  that  position.  It  has  not  moved  since, 
nor  shown  any  sign  of  weakness.  This  crib,  built  entirely  of  piles,  proved  ve^  heavy 
and  difficult  to  handle,  and  the  plan  was  considerably  modified  in  tne  two  which  were 
next  begun.  One  of  these  (250  feet  long  by  30  feet  wide  by  30  feet  high)  was  intended 
to  complete  the  closing  of  the  gap  at  the  head  of  the  works,  and  the  other  (200  by 
30  by  20  feet)  to  make  the  shore  connectipn  in  secondary  hurdle  No.  L 

In  these  the  width  of  the  floor  is  increased  to  30  feet,  and  it  is  made  of  pine  lumber 
16  feet  bv  8  by  6  inches,  drift-bolted  to  three  sills,  spaced  14  feet  apart.  The  aiUs 
were  made  of  piles  scarfed  and  bolted  together,  and  running  the  entire  length  of  the 
crib.    The  triangles  were  made  with  a  vertical  height  equal  to  the  depth  of  water  in 
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"whioh  they  were  tp  be  sank,  and  in  order  to  distribute  their  weight  more  equally  over 
the  floors,  were  so  made  that  the  uprights  and  their  braces  made  equal  angles  with  the 
floor.  To  these  triangles  the  floor  is  hnng  by  stumps  leading  under  the  sill.  The 
firont  wall  was  left  on  entirely,  although  the  front  and  back  stringers  were  retained. 
A  stringer  was  also  passed  alon^  the  tops  of  the  piles  and  secured  to  them  with  ring- 
bolts, so  as  to  allow  a  little  motion  to  the  piles  as  the  floor  undulated  in  the  waves. 
In  the  op-stream  crib,  in  order  to  have  the  plane  of  the  triangles  when  placed  in  the 
river  coincident  with  the  direction  ot  the  current,  they  were  placed  at  an  angle  with 
the  axis  of  the  floor.  This,  as  well  as  the  general  arrangement  of  the  parts,  may  be 
aeen  in  the  accompanying  tracing,  showing  a  plan,  section,  and  elevation  of  the  crib, 
Plate  IX.  As  the  lower  crib  is  intended  to  stand  at  right  angles  to  the  stream,  the 
upright  triangles  were  placed  at  right  angles  to  the  floor. 

Thus  far  these  cribs  have  fully  justified  expectations,  being  light  enough  to  be  sup- 
ported on  flats  so  that  they  may  be  readily  handled.  In  buuding  them,  pile-drivers, 
with  shears  rigged  at  the  leads,  have  been  used  to  lift  the  triangles  and  piles  into 
position  and  to  raise  the  crib  out  of  the  water. 

The  early  and  long-continued  high  water  was  a  source  of  great  trouble  throughout 
the  entire  season.  fYom  April  14  to  July  1  the  water  surface  was  never  more  than  3 
inches  (and  that  for  only  four  days)  below  the  20-foot  level  assumed  as  the  height  to 
which  the  work  was  to  be  brought ;  and  it  has  been  as  high  as  6  feet  above  it  during 
the  same  time. 

On  account  of  this  high  water  the  force  was  reduced,  June  1,  in  accordance  with  your 
verbal  instructions,  from  about  four  hundred  to  one  hundred  men. 

During  the  month  of  June  no  work  was  attempted  save  the  construction  of  the  cribs. 
This  practically  limited  the  working  season  to  two  and  a  half  months. 

During  this  time  the  primary  hurdle  was  extended  7,000  feet,  of  which  2,650  feet 
were  entirely  completed.  A  single  width  mattress  was  sunk  on  1.500  linear  feet  of  the 
old  work,  and  of  this  650  feet  was  also  wattled.  Double  width  mat  was  sunk  over 
2,350  linear  feet  of  the  new  work,  which  remains  un  wattled.  On  1,500  linear  feet  the 
piles  alone  were  driven. 

It  was  originally  intended  to  place  the  secondary  hurdles  every  400  feet,  but  it  was 
afterwards  decided  to  increase  this  distance  to  2,000  feet,  and  that  the  new  No.  1 
should  be  built  on  the  line  originally  intended  for  No.  6.  Only  fonr  of  these  hurdles 
were  began.  Of  these,  1,800  linear  feet  (Nob.  3  and  4)  were  entirely  completed  and 
the  piles  and  mattress  were  placed  for  1,600  linear  feet  more  (Nos.  1  and  2.)  Altogether 
there  were  wattled  4,100  linear  feet  of  hurdle,  averaging  10  feet  in  depth.  In  addi- 
tion there  were  made  and  sunk  1,040  linear  feet  of  brnsh  curtains,  averaging  25  feet 
in  width,  and  there  were  woven  on  wire  360  linear  feet  of  curtains  22  feet  in  width. 

One  crib  was  constructed  and  sunk  and  two  others  were  partially  completed. 

In  closing,  I  desire  to  express  my  thanks  to  Messrs.  J.  L.  Dnff^,  Sidney  B.  Cady, 
and  J.  W.  Irwin,  assistant  engineers,  for  the  valuable  assistance  given  by  them  in  the 
prosecution  of  the  work. 

Very  respectfully,  your  obedient  servant, 

WM.   8.  MiTCHELI., 

AsHstani  Engineer, 
Maj.  O.  H.  Ernst, 

Carp8  of  Engineeri,  U,  8.  A, 


£. 
CABEOLL'S  ISLAND. 

RKPOBT  OF  MR.   C.   Y.   MBR8EREAU,  ASSISTANT  SNOINEBR. 

Twin  Hollows,  East  Side,  July  19, 1882. 
Sir:  I  have  the  honor  to  submit  to  you  the  following  report  of  operations  at  Car- 
roll's Island  for  the  year  ending  June  30,  1882. 

protection  of  CARROLL'S  ISLAND. 

The  protection  of  the  lower  part  of  the  west  bank  of  Carroll's  Island  was  formerly 
considered  a  necessity  in  connection  with  the  improvement  at  Horsetail  Bar,  but  when 
the  flood  of  last  spring  had  subsided^  erosion  of  the  bank  had  ceased.  A  sand-bar  hav- 
ing extended  from  the  head  of  the  island  to  some  distance  below  the  point  where  it 
had  been  most  active,  the  necessity  seemed  to  exist  no  longer,  but  later  active  erosion 
began  on  the  bank  below,  and,  working  up  stream  as  the  water  fell,  reached  a  dis- 
tance of  about  ^  of  a  mile  above  the  foot  of  the  island,  about  the  middle  of  September. 

The  activity  of  this  erosion  was  such  that  the  necessity  of  protecting  the  bank  soon 
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became  evident,  and  that  work  Was  bef^im  October  3.  at  the  npper  point  named,  by 
the  method  designed  for  that  purpose  as  shown  in  ara wings  *  furnished  with  your 
verbal  iDBtrnctionH,  consisting  of  a  mattress  120  feet  wide  to  protect  that  portion  of 
the  bank  below  the  plane  of  ordinary  low- water ;  a  revetment  of  stone  between  that 
and  the  20-foot  stage,  using  loose  brush  mats  to  cover  the  surflMe  of  any  portion  of 
that  zone  which  happened  to  be  under  water  at  the  time  that  any  revetment  shonld 
be  constructed ;  and  plantations  of  willows  from  that  stase  to  the  top  of  the  bank, 
grading  the  bank  to  a  regular  slope  before  planting  the  willows. 

A  line  of  guide  piles  spaced  15  feet  between  centers  was  driven  as  nearly  as  praeti- 
cable  15  feet  inshore  from  the  curve  of  standard  low- water,  following  the  general  ali^- 
ment  of  the  bank ;  and  guided  by  this  line  the  mattress  was  constructed  upon  floating 
ways. 

The  length  under  process  of  construction  at  any  one  time  was  about  25  feet,  which 
was  the  available  width  of  the  barge  upon  which  the  ways  were  floated,  and  aJeo 
about  the  length  of  poles  used. 

The  poles  were  about  6  inches  in  diameter  and  were  made  continuous  by  spliciiif 
them  together,  for  which  purpose  two  consecutive  poles  were  lapped  about  4  feet,  and 
were  well  fastened  with  wire  and  spikes.  The  brush  was  ^m  2^  to  4  inches  in 
diameter  and  30  to  35  feet  in  length,  wattled  upon  the  poles  by  passing  a  rod  of  it 
alternately  above  and  below  them. 

The  rods  used  in  wattling  to  make  a  course  in  the  mattress  were  lapped  about  6 
feet,  but  each  was  left  detached.  The  butts  of  the  rods  at  the  edges  of  the  mattiess 
were  turned  outwarii  and  about  every  fifth  rod  on  top  or  every  tentn  one  of  the  whole 
was  nailed  to  the  poles  at  iBach  edge  of  the  mattress. 

One  mattress  was  built  during  the  season,  which  was  found  to  be  1,605  feet  long 
when  comple.ed.  That  the  length  is  greater  than  was  originalW  intended  may 
be  due  to  circumstances  which  prevented  the  floating  of  it  until  1,000  feet  coald  be 
finished. 

On  account  of  the  drift-wood  under  the  head,  sections  on  the  npper  end  had  to  be 
placed  when  oulv  about  700  feet  had  been  constructed,  and  in  order  to  complete  the 
section  to  the  original  leuffth,  a  part  only  was  sunk,  leaving  enough  afloat  tokeep  the 
connection  unbroken.  Afterwards  the  sinking  followed  the  construction,  aboat  200 
linear  feot  being  left  afloat,  until  the  whole  was  launched  and  sunk  at  the  lower  point 
of  the  island. 

This  experience  indicates  that  mattresses  can  be  continued  and  successfully  plaoed 
in  sections  of  any  desired  length  under  ordinary  circumstances  of  weather,  drift-wood, 
velocities,  and  direction  of  currents  during  an  entire  working  season. 

The  placing  of  the  first  section  so  that  its  inner  edge  would  coincide  with  the  curve 
of  standard  low  water  was  an  interesting  subject  of  study ;  this  required  that  the 
mattress  should  sink  vertically,  neither  dropping  down  stream  nor  being  hauled  up 
stream  during  the  process.  That  was  accomplished  by  attaching  lines  to  its  head, 
long  enough  to  keep  the  up-stream  end  of  the  mattress  practically  in  the  same  vertical 
plane  while  passing  from  the  surfoce  to  the  bottom,  passing  them  under  the  barge,  and 
making  them  fast  to  suitable  moorings  on  shore  as  a  preliminary  step  toward  sinking; 
but,  before  beginning  that  work,  strains  were  brought  upon  these  lines  by  means  of  a 
Spanish  windlass,  heaving  them  so  taut  that  no  slack  was  perceptible.  The  tensile 
strain  on  all  the  lines  is  measured  by  the  resistance  that  the  sinking  mattress  offers  to 
he  free  flow  of  the  water.  This  could  not  be  exactly  determined,  the  data  required 
for  such  calr^ulations  being  unknown  and  scarcely  attainable. 

The  experiment  proves,  however,  that  mattresses  can  be  successfully  placed  with 
an  edge  coinciding  with  a  given  line  and  in  long  sections,  or  continuous,  at  nearly  if 
not  quite  all  localities  on  this  section  of  the  river  requiring  protection.  The  depth 
was  not  great,  and  the  velocity  of  the  current  at  the  stages  prevailing  while  the 
mattress  was  under  process  of  construction  was  less  than  would  be  found  at  most  of 
the  points  requiring  protection  on  account  of  the  volume  of  water  which  flowed 
through  the  passage  east  of  the  island  with  a  greater  velocity  than  that  of  the  main 
channel,  checking  the  velocity  on  the  west  side  of  the  island  farther  up  stream  than 
the  head  of  the  work. 

The  experiment  was  purposely  tried  in  the  comparatively  slack  water,  taking  all 
the  precautions  that  would  be  necessary  in  swifter  currents  to  train  the  overseer  and 
others  in  the  details  of  the  work  preparatory  to  making  the  more  severe  test  of  sink- 
ing the  mattress  upon  the  bank  below,  where  both  depths  and  velocity  are  great, 
while  the  direction  of  the  current  sets  across  the  mattress,  forming  conditions  no 
more  favorable  than  would  be  found  at  a  large  majority  of  caving  banks.  About  half 
of  the  mattress  was  placed  on  a  bar  not  less  than  18  feet  above  low  water,  where  the 
bottom  was  from  7  to  10  feet  below  that  plane  when  the  work  was  begun. 

As  a  broad,  high  bar  formed  outside  of  the  island  during  the  decline  Sttsr  the  Novem- 
ber flood,  work  above  the  plane  of  standard  low  water,  including  the  revetment, 

•See  Plate  XIV. 
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grading,  and  planting  of  willows,  was  onnecessary  at  that  time,  and  that  part  of  the 
protection  was  left  to  await  fatare  developments.  The  work  was  completed  on  De- 
cember 10,  1881,  and  the  force  transferred  to  Twin  Hollows,  east  side. 

During  the  season  1,695  linear  feet  of  mattress  1*20  feet  wide  were  constructed  and 
placed,  m  the  construction  of  which  1,467.9  cords  of  brush,  600  cubic  yards  of  stone, 
and  miscellaneous  material  to  the  value  of  $898.35  were  expended. 

The  value  of  bank  protection  either  as  a  means  of  improving  or  preserving  a  chan- 
nel often  depends  upon  the  rate  at  which  it  can  be  completed,  and  for  that,  among 
other  reasons,  an  effort  was  made  to  determine  the  maximum  rate  at  which  such  mat- 
tresses could  be  constructed  consistent  with  economy  in  cost.  Unfavorable  circum- 
stances conspired  to  prevent  satisfactory  conclusions  being  reached.  During  a  ereat 
part  of  the  season  heavy  rains  fell  almost  daily,  the  river  was  high  and  rising.  Targe 
masses  of  drift  accumulated  under  the  mattress,  and  laborers  were  continually  chang- 
ing, few  remaining  long  enough  to  become  expert  in  construction,  most  of  them  moving 
farther  south  as  fust  as  they  came  into  possession  of  sufficient  funds.  Under  suc^ 
conditions  a  fair  test  could  not  be  made,  and  the  maximum  rate  obtained  cannot  be 
considered  as  an  overestimate  of  that  which  can  be  accomplished  under  favorable  cir- 
cumstances. When  working  a  full  force  100  linear  feet  per  day  were  constructed  and 
launched,  which  amount  may  be  increased  as  the  workmen  have  become  expert. 

The  sketch  forwarded  herewith,  Plate  X,  shows  the  location  of  the  work. 
Very  respectfully,  your  obedient  servant, 

C.  V.  Mbrsereau, 

Jisistant  Engineer, 

Maj.  O.  H.  Ernst, 

Cai-pe  of  Engineers,  U,  S.  A, 


F. 

TWIN  HOLLOWS,  EAST  BANK. 

report  of  mr.  c.  v.  mersbreau,  assistant  engineer. 

Twin  Hollows,  East  Side, 

July  13,  1888. 
Sir  :  1  have  the  honor  to  submit  to  yon  the  following  report  of  operations  at  Twin 
Hollows,  east  side,  for  the  year  ending  June  30,  1882: 

protection*  OF  TWIN  HOLLOWS,  EAST  SIDE. 

The  work  of  protecting  the  bank  at  Twin  Hollows,  east  side,  was  begun  on  Octo- 
ber 26,  18H1,  by  a  force  of  men  transferred  from  the  works  at  Carroll's  Island. 

The  method  employed  was  that  designed  for  the  purpose.*  It  consists  of  three  parts : 
a  low  water  mattress  120  feet  wide,  the  shore  edge  of  which  is  placed  on  the  line  of 
standard  low  water;  a  revetment  extending  from  the  edge  of  the  mattress  to  16  feet 
above  standard  low  water;  gradiug  of  the  bank  to  a  uniform  slope  of  2  to  1  and 
planting  with  willows. 

The  low  water  mattress,  120  feet  wide,  was  constructed  by  wattling  brush  upon  from 
22  to  30  weaving  poles.  The  number  or  poles  depended  on  the  size  of  the  brush  fur- 
nished, the  short  light  brush  requiring  more  poles  than  the  larger  and  thicker  brush. 
The  poles  were  mSde  continuous  by  being  lapped  about  4  feet,  spiked  and  wired. 
Their  ends  at  the  head  of  the  mattress  were  s<^cured  by  being  treenailed  to  a  heavy 
cross-piece  by  1)  inch  pins. 

In  the  construction  the  poles  were  evenly  distributed  over  the  ways,  and  the  upper 
ends  secured  to  the  cross  piece.  The  down-stream  ends  were  cut  off  even  with  the  ends 
of  the  ways.  The  brush  was  then  wattled  on  the  poles  by  passing  a  rod  of  it  alter- 
nately above  and  below  them.  The  brush  was  wattled  on  the  down-stream  end  of 
the  poles,  then  slipped  down  and  made  tight  by  the  use  of  large  wooden  mauls. 
The  omsh  used  to  make  a  course  was  lapped  about  6  feet,  but  was  left  detached. 
The  butts  of  the  brush  were  turned  outwards,  and  every  tenth  one  nailed  to  the 
poles  at  the  edges  of  the  mattress.  The  brush  was  wattled  on  the  poles  to  within  about 
4  feet  of  their  ends.  The  barge  carrying  the  ways  was  then  dropped  down  stream 
sufficiently  to  allow  the  portion  of  the  mattress  already  constructed  to  be  drawn  to 
the  lower  ends  of  the  ways.  New  poles  were  then  spliced  on  to  those  in  the  portion 
just  launched  and  the  wattling  continued.  The  amount  of  mattress  under  con- 
struction at  any  one  time  was  from  20  to  30  feet,  the  latter  being  the  available  width 
of  the  mattress  barge.* 

•  See  Plate  XIV. 
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The  size  of  the  poles  rauged  from  2  to  5  inches  at  their  small  ends  and  from  5  to  9 
inches  at  their  larger  ends.  The  brash  was  from  20  to  40  feet  long  and  from  1|  inches 
to  4  inches  in  diameter. 

Work  on  the  mattress  was  begun  on  October  26,  and  pushed  forward  till  December 
10,  when,  all  of  the  brush  having  been  used  from  the  Illinois  shore,  the  mattress  was 
launched  from  the  ways  and  placed.  The  entire  length  of  this  mattress  was  1,845 
feet.  It  was  woven  continuous,  and  no  trouble  was  found  in  making  it  conform  to  the 
general  contour  of  the  bank,  althou&^h  there  were  several  short,  sharp  bends. 

The  storm  of  November  19  and  20  drove  the  mooring  barge  hard  aground  and 
swung  150  feet  of  the  upper  end  of  the  mattress  in  over  the  guide  piles.  When  placed 
the  inner  edge  was  in  contact  with  the  bank  at  the  water  surface  instead  of  at  the  line 
of  standard  low  water.  This  portion  was  made  to  form  part  of  the  revetment  mat. 
No  trouble  was  experienced  in  sinking  this  portion  of  the  mattress. 

The  mattress  work  was  resumed  on  December  17,  the  brush  being  cut  for  the  par- 
j[>ose  on  Carroll's  Island,  and  248  linear  feet  constnicted  before  the  work  was  discon- 
tinued on  account  of  unfavorable  weather.  In  sinking  this  small  section  a  piece  75  by 
35  feet  broke  oif  from  and  was  doubled  under  the  outer  edge,  by  the  strong  current^. 
By  loading  the  mattress  in  the  middle  the  broken  portion  was  brought  to  the  surface 
and  afterwards  sunk  in  its  proper  x>osition. 

Work  was  discontinued  on  January  8, 1882,  on  account  of  unfavorable  weather. 

During  the  season  690  linear  feet  of  loose  brash  mat  for  revetment,  averaging  40  feet 
wide,  was  constructed  and  placed. 

The  work  of  last  season  was  inspected  on  March  7  by  Mr.  J.  O.  Holman,  who  had 
been  appointed  resident  engineer,  and  found  in  good  condition.  During  the  following 
week  a  kitchen  crew  and  part  of  the  outfit  arrived,  and  the  quarters  were  put  in  good 
condition.  The  low  water  mattress  was  begun  on  March  21,  and  has  been  continaed 
up  to  the  present  writing,  with  but  few  interruptions.  It  was  commenced  at  station 
14  -f-  80  and  made  continuous  to  station  53.  On  April  4,  the  first  400  feet  sunk  easily 
and  in  good  condition.  The  inclined  ]>ortion  was  held  in  position  by  two  small  flats. 
The  storm  of  the  following  week  sunk  one  of  the  flats  and  broke  a  piece  about  30  feet 
by  50  feet  from  the  outer  edge  of  the  mattress.  Considerable  difficulty  was  experi- 
enced sinking  the  next  800  feet  (station  20-Btation  28).  The  current  was  strong  and  the 
water  from  36  to  40  feet  deep  on  the  outer  edge  of  the  mattress.  Extra  bracing  was 
put  on  after  each  sink,  still  the  outer  edge  was  broken  more  or  less  between  these 
points.  None  of  the  breaks  extended,  however,  over  50  feet  in  from  the  outer  edge, 
and  they  would  probably  average  about  35  feet. 

On  April  16  the  sinking  from  station  28  to  station  33  was  successful. 

The  sinking  from  station  34  to  station  39  was  attempted  April  27.  Two  mooring 
barges  were  used,  the  upper  one  at  station  34  and  thelower  one  atstation  39.  Lines  were 
made  fast  to  the  mattress  above  and  below  the  barges  so  as  to  give  as  long  a  slope  as 
possible  between  the  sunken  and  floating  portions.  The  rock  barge  was  place<l  just 
below  the  upper  mooring  barge.  The  mattress  was  sinking  in  good  condition  when 
the  lines  by  which  the  barge  was  held  parted,  and  the  barges  swun^  against  the  mat- 
tress. The  pressure  with  the  inshore  current  pushed  the  mattress  m  against  the  pil- 
ing and  doubled  the  outer  edge  under  to  station  39,  where  it  was  held  by  the  lower 
mooring  barge.  At  station  2@  the  mattress  tore  about  two-thirds  across.  This  por- 
tion was  afterwards  examined  by  a  diver,  who  reported  it  about  70  to  85  feet  wide. 
From  station  39  to  station  45  the  mattress  was  suuk  in  good  condition.  The  inclined 
portion  below  station  45  was  held  in  position  by  barrels.  On  May  12  an  attempt  was 
made  to  sink  the  mattress  from  station  45  to  station  51,  at  which  point  the  incUned 
portion  was  to  be  held  in  position  by  three  rows  of  barrels.  The  current  was  very 
strong  and  struck  the  mattress  obliquely  between  station  45  and  station  51.  The  mat- 
tress parted  at  station  48,  and  it  was  wrocked  as  far  as  the  mattress  barge  at  station 
53.  It  also  carried  away  six  of  the  ways  from  the  barge.  The  wrecked  portion  was 
loaded  and  sunk.    It  probably  coverod  a  width  of  about  80  feet. 

On  May  15  the  mattress  barge  was  taken  back  to  station  46  and  a  new  mattress  begun 
with  a  grillage  of  poles  beneath. 

The  section  extending  from  station  46  to  station  59  -|-  25  was  sunk  on  June  12.  The 
method  of  placing  was  as  follows:  A  line  of  barges  was  dropped  along  the  outer  edge 
of  the  mattress.  They  were  held  in  position  by  a  head-line  leading  up  to  the  shoro 
and  two  anchors  to  each  barge  placed  quartering  out  and  up  the  stream.  Lines  from 
the  bargee  were  made  fast  to  the  mattress,  part  of  them  passing  under  the  barges. 
Sufficient  strain  was  then  put  on  the  anchor- lines  to  hold  the  mattress  out  from  the 
piling  and  to  prevent  it  sagging  down  stream.  Two  barges  partly  loaded  with  stone 
were  then  hauled  over  the  mattress  near  station  53  and  the  stone  from  one  of  them 
evenly  distributed  over  the  mattress  as  it  was  hauled  up.  In  this  partial  loading  caro 
was  taken  not  to  load  the  mattress  more  than  the  lines  from  t]||e  barges  would  hold 
The  partial  loading  sank  the  mattress  from  2  to  7  feet  below  the  surface  of  the  water, 
and  extended  from  station  46  to  station  53.  The  secoud  partially  loaded  barge  of  stone 
was  placed  across  the  mattress  just  below  the  mooring  barge,  and  a  barge  fully  loaded 
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E laced  ucroHs  at  Htatiou  r>3.  The  head  of  the  mattrass  heiag  hehl  tit)!!!  the  luooriug 
arge  was  then  heaviJy  loaded  and  lowered  into  position,  'riie  line  leading  under  the 
mooring  barge  and  up  shore  from  the  head  of  the  mattress  prevented  it  from  sagging 
down  stream.  The  lines  from  the  barges  were  paid  out  gradually  as  a  heavy  strain 
came  on  them.  The  upper  portion  of  the  mattress  went  down  without  a  break  in  it. 
While  the  head  waa  being  lowered  the  barge  at  station  53  was  being  dropped  down 
over  the  mattress,  loading  it  as  it  went.  Through  mismanagement  of  the  barge  a 
break  occurred  at  station  55,  and  the  outer  edge  was  more  or  less  folded  for  about  100 
feet.  Between  station  56  and  the  end  of  the  mattress  (station  59  +  ^)  it  went  down 
in  good  condition.  A  new  section  otf  mattress  was  immediatel}'^  begun,  and  its  con- 
struction is  still  being  pushed  forward.  The  grillage  of  poles  was  dropped  after  the 
first  200  feet.    On  June  30,  964  linear  feet  had  been  constructed. 

The  revetment  had  been  extended  from  station  11  +  50  to  station  22,  and  from  sta- 
tion 48  to  station  49  +  50.  The  loose  brush  mattress  under  the  revetment  was  discon- 
tinued below  station  11  +  50  and  stone  alone  used. 

Eight  hundred  linear  feet  of  shore  mattress,  averaging  75  feet  wide,  were  put  in. 
That  placed  from  station  14 -|- 50  to  station  17  was  to  bring  the  mattress  work  into 
low-wat-er.  Between  station  33  and  station  '•Xl  and  stations  48 — 49-f-50  it  was  put 
in  to  stop  caving  of  the  bank. 

The  bank  between  stations  0  and  21  was  graded  by  the  use  of  the  hydraulic  exca- 
vator. The  ground  was  full  of  brush  and  stumps,  making  it  difficult  to  grade.  The 
average  rate  of  grading  was  about  100  linear  feet  per  day.  High- water  has  prevented 
the  continuation  of  the  grading. 

Five  small  hurdles  were  constructed  for  the  breaking  up  of  eddies.  They  are  lo- 
cated at  stations  14  +  50,  17,  34, 35,  and  43. 

The  current  appears  to  have  followed  the  mattress  barge  as  it  was  moved  down 
stream,  and  formed  an  eddy  200  or  300  feet  beyond  it. 

The  bank  has  caved  very  rapidly  in  some  places  as  the  mattress  approached  it. 
However,  but  little  caving  has  taken  place  after  the  mattress^as  been  placed. 

The  sketch  forwarded  herewith,  Plate  XI,  shows  the  condition  of  the  work  on  June 
30.  The  red  line  shows  the  location  of  the  shore  line  on  March  27.  That  in  black  is 
the  present  shore  line.  The  soundings  are  those  taken  in  May,  exceptiug  those  along 
the  mattress,  which  were  taken  as  the  mattress  was  constructed. 

During  the  year  there  have  been  constructed  7,564  linear  feet  of  low  water  mattress, 
5,900  feet  of  which  have  been  placed,  964  feet  are  ready  for  placing,  and  700  feet 
wrecked,  but  on  the  bottom,  in  which  were  expended  4,621.89  cords  of  brush,  2,112.36 
cubic  yards  of  stone,  552  piles,  and  miscellaneous  material  to  the  amount  of  |1,766.51 
(miscellaneous  materiaH ;  1,%0  linear  £aet  of  shore  mattress,  averaging  50  feet  wide, 
in  which  were  expendea  1,176.81  cords  of  brush,  184.11  cubic  yards  of  stone,  and  mis- 
^cellaneous  material  to  the  amount  of  |^.05  (miscellaneous  material) ;  1,500  linear  feet 
of  riprap,  in  which  were  expended  709.64  cubic  yards  of  stone. 
Very  respectfully,  your  obedient  servant, 

C.  V.  Messereau, 

A88i%tant  Engineer. 

Maj.  O.  H.  Ernst, 

Corps  of  Engineers f  U,  S.  A, 


G. 
BEARD^S    ISLAND. 

UJ:PoUT   o!'     IK.    J.    W.    RECORD,   ASSISTANT  ENGINEER. 

Beard's  Island,  III.,  July  17,  1882. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  of  operations  at 
Beard^s  Island  for  the  year  ending  June  30,  1882 : 

I  first  arrived  on  the  ground  on  March  17.  The  island  at  that  time  was  being  cut 
away  at  its  west  bank  from  a  point  about  2,000  feet  below  the  head  of  the  island  to 
the  extreme  lowerend.  For  2,000  foot  below  the  hea<l  of  the  island  there  was  very  little 
waste.  At  the  first  opportunity  I  niado  a  survey  of  the  west  bank  of  the  island,  and 
CHtablishod  a  lino,  with  stations  every  100  feet,  to  refer  the  work  to. 

This  survey  showed  that  the  island  had  been  cut  away  at  places  more  thau  800  feet 
since  the  «urVev  was  made  in  IrJ^iO,  and  an  averaji:e  width  of  nearly  600  feet  the  entire 
length  of  the  iHland.  The  channel  of  the  river  was  inside  the  position  of  the  old  shore 
line  for  nearly  the  whole  length  of  the  island.  The  current  was  not  very  strong  along 
the  bank  above  station  20,  exreji^  for  a  distance  of  about  BOO  feet  at  the  head  of  the 
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iBland,  where  it  was  very  strong,  aud  its  direction  inclined  nearly  90^  io  the  tJior 
line. 

Below  station  20  the  current  was  very  strong,  and  its  dii-ection  also  inclined  to  the 
shore  line. 

The  works  at  this  place  have  heeu  the  constraction  of  a  bank  protection  and  a 
hordle  about  1,000  feet  long  to  close  a  chnte  at  the  head  of  the  island.  The  bank 
protection  consisted  of  a  continuous  mattress  120  feet  wide,*  that  extends  up  to  the 
standard  low  water  line,  and  a  stone  revetment  that  extends  16  feet  above  this  line. 

There  were  delays  in  getting  the  pile-driver  started  which  delayed  operations  several 
days,  and  the  construction  of  the  mattress  was  not  begun  until  the  last  day  of  March. 
Progress  was  quite  slow  at  first,  the  average  amount  constructed  per  day  for  the  first 
week  being  only  54  feet;  but  the  rate  increased  each  week  as  the  foreman  and  laborers 
learned  to  apply  their  labor  to  a  greater  advantage,  until  it  reached  108^  feet  per  day 
for  the  week  ending  May  13.  The  largest  amount  constructed  in  any  one  day  was 
130  feet.  The  mattress  construction  was  continued  until  1,100  feet  were  completed, 
when  900  feet  of  it  were  sunk.  Sinking  .the  mattress  has  been  the  most  difficult  part 
of  the  work  at  this  place.  The  first  ^0  feet  were  sunk  without  special  difficulty, 
the  current  being  feeble  and  the  water  shallow.  The  barge  of  stone  was  drawn  up 
to  the  mooring  barge  and  stone  thrown  on  the  outside  comer  of  the  mattress.  It  was 
l^en  allowed  to  sink,  by  means  of  dropping  lines  fastened  to  the  mooring  barge,  just 
enough  to  let  the  stone  barge  pass  over  it.  Stone  was  then  thrown  over  the  mattreas 
and  the  end  allowed  to  sink  to  the  bottom.  As  the  barge  drifted  down  broadside 
across  the  mattreas  enough  stone  was  thrown  on  to  sink  it.  This  method  of  sinking 
did  very  well  in  a  gentle  current  and  where  the  water  was  not  very  deep,  but  where 
the  water  was  deep  and  the  current  strong  it  was  found  that  it  would  be  necessary  to 
buoy  it  up  at  the  outside  by  means  of  barges  anchored  in  the  stream,  and  not  leave 
it  free  to  the  action  of  the  current. 

Ihiring  the  mouth  of  April  1,600  feet  of  mattress  were  constructed  and  some  1,300 
feet  sunk.  After  the  first  900  feet  were  sunk  shorter  sections  of  300  or  400  feet  would 
be  sunk  at  a  time,  at  intervals  of  three  or  four  days,  until  2,000  feet  had  been  sunk. 

From  station  16  to  station  30  the  shore  line  bends  through  an  angle  of  some  25'-. 
The  current  was  strong  and  its  direction  inclined  to  the  bank.  For  these  reasons  it 
was  thought  best  not  to  sink  short  sections  at  a  time  and  leave  it  to  the  action  of  the 
cnrrent  in  the  bends,  but  to  let  it  lie  on  the  surface  of  the  water  until  enough  had 
been  constructed  so  as  to  be  able  trO  sink  throuffh  the  worst  place  all  at  once.  On  May 
19  the  mattress  was  completed  to  station  33,  of  which  1,300  feet  were  still  on  the  sur- 
face of  the  water.  It  was  intended  to  sink  1,000  feet  of  this  May  20,  but  all  the  stone 
on  hand  was  expended  in  sinking  600  feet.  This  left  the  mattress  in  a  ver^'  bad  con- 
dition. That  part  of  the  mattress  between  the  bottom  and  the  surface  of  the  water 
came  opposite  a  sharp  curve  in  the  mattress.  The  current  was  strong  and  its  direc- 
tion inclined  to  the  bank.  The  sinking  was  done  Saturday  afternoon,  and  no  more 
stone  could  be  procured  before  Monday.  The  mattress  held  together  until  the  even- 
ing of  the  next  day,  when  it  broke.  It  was  made  secure  as  soon  as  possible  by  fasten- 
ing two  lines  at  the  outer  edge,  but  before  this  could  be  doue  it  got  badly  skewed ; 
the  outer  edge  moving  down  stream,  while  the  shore  side  was  held  by  the  yokes.  On 
the  next  day  an  effort  was  made  to  sink  the  broken  section,  but  it  was  so  badly  skewed 
,  that  it  broke  several  times  while  sinking.     It  all  sunk,  but  in  a  very  bad  condition. 

A  mooring  barge  was  then  set  at  station  32  -h  50.  Only  360  feet,  however,  had  been 
constructed  when  the  mooring  Iine.s  broke  and  let  the  end  of  the  mooring  barge  swing 
down  stream,  which  crowded  the  ways  barge  against  the  guide  piles  so  hard  that  the 
mattress  could  not  be  continued.  It  was  launched  from  the  ways  barge  and  sunk. 
An  enormous  amount  of  drift  had  collected  under  the  mooring  and  filled  the  entire 
space  between  the  barge  and  the  river  bed  for  one-half  the  length  of  the  barge,  form- 
ing a  kind  of  "  rack-heap,"  which  remains  there  to-day.  During  the  mouth  of  May 
2,000  feet  of  mattress  were  constructed.  I  then  had  orders  to  construct  a  short  section 
of  mattress  to  repair  the  broken  place  in  the  mattress  first  constructed.  It  was  known 
that  it  broke  at  the  shore  ed^e  at  station  26.  A  careful  examination  was  made  at  the 
cmter  edge,  but  the  water  being  40  feet  deep  it  was  impossible  to  determine  much  in 
regard  to  its  condition.  I  had  the  mooring  barge  set  at  station  25  so  as  to  be  reason- 
ably certain  the  mattress  won  Id  cover  the  gap.  Three  hu  ndred  feet  w  ere  constructed  at 
this  place.  It  was  finished  June  14,  and  suuk  June  16.  The  velocity  of  the  current  had 
diminished  a  ^at  deal  here  since  the  first  mattress  was  sunk,  and  it  was  not  necessary 
to  use  a  moonng  barge  alongside  while  sinking. 

A  mattress  was  then  started  at  station  35  4-  50.  It  progressed  very  slowly ;  the 
hieh- water  and  the  great  amount  of  drift  rendering  its  construction  extremely  diffl- 
tmt,  so  that  on  June  30  only  540  feet  had  been  constructed. 

None  of  the  stone  revetment  was  laid  until  May  18^  and  then  only  for  a  short  dis- 
tance at  the  head  of  the  island.    It  was  afterwards  continued  as  fast  as  the  stone  could 
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be  obtained,  and  on  June  30  was  completed  as  far  as  station  16  -f-  50,  with  the  excep- 
tion of  two  small  sections. 

April  26  I  receiyed  orders  to  constrnct  a  hurdle  to  close  the  chute  at  the  head  of  the 
island.  A  pile-driver  was  immediately  set  at  work  driving  the  piles.  On  May  31  all 
the  piles  were  driven  and  a  foot-mat  450  long  constructed  and  sni^.  The  high- water 
then  stopped  operations  for  several  days,  and  washed  out  the  piles  for  a  distance  of  150 
feet.  As  soon  as  the  waterfell  below  the  tops  of  the  piles  the  wattling  was  commenced. 
The  sediment  drifted  in  and  deposited  nearly  as  fast  as  the  wattling  was  completed, 
and  the  work  was  poshed  as  fast  as  possible  in  order  to  obtain  the  benefit  of  the  high- 
water.  It  was  completed  June  29,  and  at  that  time  a  deposit  had  formed  nearly  to  the 
top  of  the  piles. 

On  the  accompanying  map*  figures  in  red  indicate  sonndings  taken  March  31 ;  fig- 
ures in  black  those  taken  June  30 ;  the  former  soundings  raised  to  the  stage  of  water 
of  the  latter. 

Before  closing  I  will  express  my  thanks  to  Mr.  J.  £.  Savage,  assistant  engineer,  for 
his  intelligent  assistance  and  the  interest  he  has  shown  in  the  work. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Record, 

A88i»tant  Engineer. 

MaJ.  O.  H.  Ernst, 

CorpB  of  Engineers,  U,  S,A. 


H. 
"JIM  SMITH'S.^' 

REPORT  OF  HR.  JOHN  O.   HOLMAN,   ASSISTANT  ENOINKBR. 

Jim  Smithes;  III.,  July  11,  1882. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  preparatory  work  of 
May,  and  the  construction  work  of  June,  comprising  all  that  has  been  performed  at 
Jim  Smith's  during  the  fiscal  year  ending  June  30.  1882. 

Four  portable  buildings,  to  be  used  as  office  ana  quarters,  were  in  process  of  erec- 
tion from  May  23  to  May  27.  Two  pile-drivers,  on  the  29tn,  30th,  and  31st,  drove  a 
number  of  piles  for  mooring  barges  to  be  used  during  the  construction  of  secondary 
hurdles  at  the  upper  end  of  work. 

On  June  1  the  initial  point  was  changed,  being  moved  up  stream  3,800  feet. 

The  construction  work  has  all  been  on  the  primary  hurdle  line,  beginning  at  the 
upper  end,  and  during  the  month  of  June  there  was  made  850  feet  of  foot-mattress, 
of  which  800  feet  was  sunk  into  place ;  500  feet  of  wattling  on  primary  hurdle  line, 
varying  from  2  feet  to  22  feet  in  height,  and  250  feet  of  hurdle  mattress  10  feet  in 
width ;  426  piles  were  driven. 

The  tracing  of  the  progress  map,  forwarded  with  this  report,!  shows,  in  addition  to 
the  primary  hurdle  line  and  the  completed  work,  the  projected  cross  hurdle  lines. 

The  line  F£  was  the  primary  hurdle  line  as  originally  given,  but  this  was  extended 
to  F'  on  June  1.  The  line  F'FE  is  17,125  feet  long.  The  secondary  hurdle  lines,  num- 
bered on  the  traciug  from  1  to  9,  vary  in  length  from  800  to  1,950,  and  have  a  total 
length  of  11,3.50  feet.  The  shore  lines  are  from  survev  made  June  26  to  June  28,  in- 
clusive. The  dotted  shore  lines  from  survey  of  1881  snow  the  bank  receded  750  feet 
at  secondary  hurdle  No.  8,  and  300  feet  at  secondary  hurdle  No.  3.  The  soundings 
were  taken  from  a  yawl  June  29  and  30. 

The  cross  lines  on  FF''  are  100-foot  stations.  On  the  tracing  the  heavy  line  to  sta- 
tion 15,  the  line  to  station  9,  and  the  line  to  8 -(-50  represent,  respectively,, the  drift  row. 
the  hurdle  row,  and  the  bracing  row,  and  the  length  to  which  they  were  extendea 
from  F'  by  the  driving  done  during  June. 

A  stringer  has  been  placed  on  the  entire  length  of  the  drift  row,  secured  to  the  pil- 
ing by  large  screw  bolts.  The  depth  of  water  and  strong  current  made  it  necessary 
to  use  these  in  order  to  keep  the  piles  from  working  loose.  The  hurdle  line  has  been 
secured  with  stringers  immediately  after  driving,  and  during  the  high  water  the 
braces  have  been  placed  and  fastened  to  the  hurdle  row  after  the  foot-mattress  is  sunk, 
and  before  the  wattling  is  done.  This  will  not  retard  the  wattling  materially,  for  the 
time  lost  in  passing  brush  around  the  piles  in  the  hurdle  row  and  under  the  stringers 
has  been  regained  by  more  rapid  work  due  to  steadiness  of  the  piles  in  the  hurdle  row. 

*Large  scale  map  not  forwarded.    Location  of  work  shown  on  Plate  XII. 
t  Large  scale  map  not  forwarded.    Location  of  work  shown  on  Plate  VI. 
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The  hiinlle  line  is  wattled  to  station  5,  dropping  in  height  from  a  27-foot  stage  at 
the  bank  to  a  22-foot  stage  at  station  5.  The  wattled  curtain  was  placed  from  station 
5  to  7  -|-  &0.  It  was  built  in  ^5-foot  lengths,  and  was  used  where  the  wuter  was  too 
deep  to  allow  of  wattling  with  the  forks  now  in  use.  These  wattled  curtains  were 
constructed  in  the  following  manner:  Poles  of  about  35  feet  in  length  were  pla<^ 
across  the  piles,  one  just  ahead  of  each  hurdling  pile  and  resting  on  the  stringers  of 
the  hurdle  and  drift  rows,  being  secared  by  rope  lashings  to  the  hurdle  stringers.  That 
portion  of  the  poles  between  the  hurdle  and  drift  rows  was  then  woven  with  brush 
to  a  distance  bf  10  feet  from  the  drift  piles,  the  men  working  from  flats  while  weav- 
ing. Fastenings  were  made  with  wire  to  hold  the  edge  of  the  curtains  securely  to  the 
pcues.  A  sketcn  has  been  made,  and  is  forwarded  with  this  report,  showing  the  plao. 
elevation,  and  section  of  the  wattled  curtain,  Plate  XIII.  In  the  plan  a  portion  of 
curtain  is  shown  just  before  launching  from  the  stringei-s  of  the  drift  row.  The  weav- 
ing-poles are  lashed  to  the  stringers  of  the  hurdle  row  and  an  anchor-line  is  fastened 
from  the  wattled  end  of  the  upper  weaving-poles  to  a  hurdle  pile  about  100  feet  up 
stream.  Large  stones  are  wired  to  the  upstream  end  of  the  curtain,  which  after  being 
swung  against  the  hurdle  row  by  the  current  will  sink  to  the  foot-mattress.  The  dot- 
ted lines  in  the  section  a  c  give  the  position  after  swinging  against  the  hurdle  row. 
In  sinking  to  the  foot-mattress  the  lines  are  slackened  so  that  the  poles  will  rest 
against  the  piles,  as  shown  in  the  elevation.  A  spike  in  the  end  of  the  weaving -poles 
holds  the  curtain  in  place  until  the  wattling,  which,  as  shown  by  the  elevation  and 
section,  embraces  the  pole  and  pile,  thus  effectually  securing  the  wattled  curtain  in 
place. 

From  2,  on  the  1st  of  June,  the  number  of  pile-drivers  was  increased  to 7  on  the  14th. 
They  were  in  continuous  use  driving,  with  the  exception  of  No.  1,  which  was  used  in 
placing  the  braces  on  the  brace  row  of  piles.  A  brace  was  placed  at  each  brace  pile, 
secured  to  it  by  a  clevis,  the  upper  end  of  the  brace  being  notched  into  and  bolted  to 
the  hurdle  pile.  The  braces  are  not  quite  in  line  with  the  current,  but  make  an  angle 
of  about  45"  with  the  brace  line. 

Two  sets  of  quarters  on  barges,  and  one  set  on  shore,  have  been  in  constant  use.  An 
additional  set  was  erected  on  shore  at  the  upper  end  of  the  works,  but  was  not  in 
service  during  June. 

I  remain,  very  respectfully,  your  obedient  servant, 

John  O.  Houcan, 
A89i8tant  Engineer. 

Maj.  O.  H.  Ernst, 

Corps  of  Engineers^  U.  S,  A. 


I. 

ENGINEER  DEPOT. 

report  of  mr.  c.  l.  stevenson,  clerk. 

United  States  Engineer  Depot, 

Saint  Louis,  Mo.,  July  7,  1882. 

Sir  :  Agreeably  to  paragraph  88  of  the  regulations  for  1882, 1  have  the  honor  re- 
spectfully to  submit  a  condensed  report  of  the  operations  at  the  Engineer  Depot  for 
the  fiscal  year  ending  June  30,  1882. 

The  equipment  was  increased  during  the  year  by  the  construction  of  eleven  pile- 
drivers,  numbered  from  11  to  21,  inclusive ;  one  hydraulic  excavator,  nnmberea  1 ; 
two  mattress  barges,  numbered  2  and  3,  respectively ;  thirty-  seven  portable  shiuitieB 
for  quarters  ;  eighty  flat-boats ;  twenty-nine  coal-barges,  of  which  twenty-seven  were 
on  hand  at  the  beginning  of  the  year,  and  two  purchased  since  were  altered  for  barge- 
flats. 

The  pile-drivers  were  built  of  same  general  design  as  those  described  in  previous 
reports,  except  that  the  water  supply  for  pumps  on  those  numbered  from  17  to  21,  in- 
clusive, w^as  increased  by  enhirgiii;j^  tlio  surface  of  the  strainer  from  19  to  50  square 
inches. 

No.  11  was  completed  and  ])ut  into  wrvice  about  the  middle,  and  Nos.  12  and  13 
the  last,  of  July  ;  Nos.  14,  15,  and  16  completed  in  August;  18,  the  last  of  November: 
and  19  and  21  liiiished  in  Dorember. 

The  hull  of  excavator  No.  1  is  of  the  same  model  and  dimensions  as  those  for  pile- 
drivers,  with  the  addition  of  a  guard  2  feet  wide  on  each  side.  The  cabin  is  20  feet 
broad,  48  foot  long,  11  feet  high.  It  is  equipped  with  a  Worthington  compound  duplex 
steam-pump,  having  two  12-inch  and  two  18-inch  cylinders  connected  with  two  cast- 
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irou  ahwiH  by  a  7-inoli  copper  pipe.  The  discharge — about  700  gallons  per  minute — 
passes  first  through  a  6-inch  pipe,  then  through  a  Y-shaped  pipe,  the  two  arms  being 
4i  inches  each  in  diameter,  and,  connected  with  a  hose  of  same  size,  is  delivered  through 
two  nozzles,  e>ach  2  inches  in  diameter. 

The  excavator — commenced  about  Ist  of  August — was  completed  October  20. 

The  mattress  barges  are  150  feet  long  over  all,  8  feet  rake,  28  feet  wide,  and  5  feet 
jicunwale  depth.  A  bulkhead  runs  fore  and  aft,  resting  on  an  8  by  10  inch  keelson,  with 
fore  and  aft  strokes  on  each  side  of  the  bulkheaas,  having  stanchions  under  the 
middle  streaks,  and  the  beams  and  decks  of  substantial  material. 

Way  pieces  of  oak,  3  by  6  inches,  arranged  for  building  a  mattress  120  feet  wide, 
extend  over  one  side  15  feet.  These  barges  were  commenced  August  27,  and  com- 
pleted—No. 2  on  the  Ist  and  No.  3  on  the  20th  of  October. 

The  flats  are : 

24,  6  feet  broad,  20  feet  long,  12  inc]ie8  deep. 

26,  9  feet  broad,  30  feet  long,  16  inches  deep. 

30,  9i  feet  broad,  35  feet  long,  22  inches  deen. 

Sixteen  of  the  twenty-siic  were  subsequently  altered  by  adding  to  the  top  of  the 
gunwales  6  inches,  making  them  22  inches  deep. 

The  small  flats  are  used  for  calking  barges,  bracing  hurdles,  and  other  light  work, 
and  the  larger  ones  for  general  use  in  connection  with  the  construction  of  hurdles. 

The  portable  shanties  for  quarters  number  as  follows,  viz:  Twelve  mess-rooms  and 
kitchens,  each  20  feet  broad  by  60  feet  long;  fourteen  sleeping-rooms,  each  20  feet 
broad  by  45  feet  long ;  four  foremen's  quarters,  each  20  feet  broad  by  15  feet  long ;  three 
foremen's  quarters,  each  20  feet  broad  by  30  feet  long;  four  offices  and  quarters,  each 
16  feet  broad  by  32  feet  long;  the  latter  for  assistant  engineers.  Each  set  of  quarters 
is  furnished  with  a  proper  complement  of  such  bunks,  tables,  benches,  wash-stajids, 
closets,  mess  furniture,  and  cooking  utensils  as  are  necessary  for  the  service  for  which 
such  quarters  are  respectively  intended. 

The  portable  shanties  (designated  by  letters)  are  similar  to  those  built  last  year, 
which  are  fully  described  in  the  last  annual  report. 

The  coal-barges  were  purchased  to  be  altered  for  caiTying  material  and  for  other 
service  connected  with  tne  work  on  the  improvement  of  the  river.  They  are  about 
134  feet  long,  24  feet  broad,  and  7^  feet  hold,  and  are  numbered  from  28  to  56,  inclusive. 
They  w^ere  strengthened  by  placing  new  stiffeners  and  side  clamps  the  whole  length, 
most  of  them  with  two  new  fore  and  aft  bulkheads,  new  deck  frames,  decks,  capstans, 
pumps,  timber-heads,  &c. 

Slight  repairs  were  made  to  flat  barges  Nos.  31,  33,  36,  46,  and  48. 

Barges  Nos.  12,  13,  14, 17,  18,  19,  and  20  were  overhauled  and  thoroughly  repaired, 
most  of  them  receiving  new  deck  frames,  decks,  timber-heads,  and  other  substantial 
repairs. 

A  new  hull  was  built  for  pile-driver  No.  2,  of  same  dimensions  as  those  previously 
made;  a  new  crab  placed  on  pile-driver  No.  5;  new  brace  to  leaders  of  pile-driver 
No.  3;  ways  were  extended  ana  other  repairs  made  to  mattress  barges  Nos.  2  and  3. 

Repairs  were  made  to  steamers  Humphreys,  Anita,  and  steam  launch  Hornet.  To  the 
former  guards  and  nosing  on  both  sides  from  bow  to  engine-room,  plank  sheaves, 
kevels,  fenders,  stern  bulkheads,  chocks,  deck  to  the  after  end  of  coal-room,  and  four 
boiler-deck  stanchions  were  renewed ;  capstan,  railing  on  both  sides,  and  other  gen- 
eral repairs  were  made.  There  were  added  also  a  bracket-boom,  foundation,  and 
other  necessary  arrangements  for  an  electric  light  on  the  boat.  The  main  and  boiler 
decks  of  the  Anita  were  repaired,  some  of  it  relaid  and  renewed,  the  nosing,  plank 
sheaves,  chocks,  stock-knees,  bits,  caps,  kevel,  and  some  short  hoods  renewed,  and 
other  general  repairs  made.  The  steam  launch  Hornet  was  drawn  out  of  water,  over- 
hauled, thoroughly  repaired,  and  painted;  new  cylinder  timbers,  two  strainers  to 
supply  pipes,  and  other  additions  made. 

Preparations  for  an  engineer  depot  on  the  ground  in  front  of  the  old  arsenal  south 
of  Arsenal  street  began  on  the  21st  of  January  by  leveling  the  irregularities  in  the 
ground.  A  portion  of  the  old  arsenal  wall  was  removed  so  as  to  construct  a  roadway 
to  a  landing.  Two  rows  of  piles  driven  for  a  hurdle  line,  which  was  partly  completed, 
a  distance  of  about  135  feet  from  the  wall  into  the  river,  were  used  to  construct  a  road- 
way for  shipping  purposes,  the  way  being  18  feet  broad,  extending  to  a  platform  at 
the  end  of  it  about  20  by  26  feet. 

The  buildings  which  hav^  been  erected  here  are :  one  office,  16  by  32  feet,  with  8  feet 
ceiling,  which  is  divided  into  two  rooms  of  equal  size  and  used  as  offices  for  the  mate- 
rial and  subsistence  departments,  respectively ;  one  warehouse,  125  by  25  feet,  13  feet 
ceiling,  used  for  storing  material ;  one  warehouse  of  same  dimensions  as  the  last,  used 
for  subsistence  stores.  Under  this  house  is  a  cellar  full  size  of  the  bailding,  ceiling  6^ 
feet  in  the  clear,  with  solid  stone  walls,  plank  floor,  and  properly  drained  by  pipes 
leading  to  the  river.  One  house,  20  by  40  feet,  8  feet  ceiling,  used  as  carpenter  Aiop ; 
one  house,  20  by  50  feet,  8  feet  ceiling,  for  blacksmith  shop,  arranged  for  six  forges ; 
one  house,  16  by  70  feet,  8  feet  ceiling,  for  oakiim-rooni. 
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The  blacksmith  shop  and  oakain  house  were  reconstracted  mainly  of  material  re- 
moved from  the  buildiugs  used  for  same  purposes  at  Marine  avenue.  One  booae,  16  by 
20  feet,  8  feet  ceilinff,  for  oil-room  and  paint  shop.  All  of  these  buildings  are  sabstan- 
tially  made,  of  good  material,  shingle  roofs,  and  proper  complement  of  glazed  win- 
dows.   The  rooms  for  offices  aro  weathered  and  ceiled. 

All  implements,  tools,  appliances,  repairs,  alterations,  and  other  work  of  like  descrip- 
tion needed  from  time  to  time  by  the  several  engineer  and  other  parties  connected 
with  the  works  immediately  below  Saint  Louis,  which  requisitions  in  the  aggregate 
amount  to  a  considerable  number,  have  been  filled  here. 

The  material  for  building  new  hulls  to  pile-drivers  Nob.  3  and  5  has  been  framed  and 
propared  to  be  put  together,  but  further  work  thereon  has  necessarily  ceased,  recently, 
on  account  of  the  extraordinary  high  water  in  the  river. 
With  much  respect,  your  obedient  servant, 

C.  L.  Stei-exson, 

Clerk. 
M^j.  O.  H.  Ernst, 
Corps  of  Engineers, 


K. — Record  of  gauge  at  Grafton,  111,,  for  the  fiscal  year  ending  June  30,  1862. 
[Height  of  water  above  a  plane  200  feet  below  the  Saint  Louia  City  directrix.] 
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07.68  [ 

ia42 

1LS5 

19 

06.30 

95.85  , 

98.22 

08. 75  1 

13.50 

03.70 

98.70 

99.10 

04.05 

07.60 

10.50 

1L46 

20 

06.76 

95.82 

98.45 

09.20 

13.94 

03.42 

98.54 

204.34 

04.25  ( 

07.00 

10.18 

11.05 

21 

07.20 

95.90 

98.55 

09.70 

13.78 

03.22 

9a  15  ' 

oa5o 

04.46 

06.90 

09.80 

10.70 

22 

07.65 

95.90 

98.70 

10.20 

13.25 

03.50 

97.85  1 

09.60 

04.90  1 

07.15 

0&85 

laso 

23 

07.75 

95.92 

99.00 

10.60 

12.60 

03.95 

97.70  1 

09.02 

05.04 

08.10 

08.70 

iai8 

24 

07.54 

95.90 

99.10 

10.  85  ' 

11.90 

04.20 

97.80  1 

06.00 

05.04 

08.94 

07.00 

09.98 

25 

07.  05 

95.85 

99.55 

10.95  1 

11.20 

04.20 

98. 10  , 

04.52 

05.00  ' 

09.40 

07.76 

09. 5» 

28 

06.00 

95.74 

99.85 

11.20  1 

10.60 

04.00 

98. 10  1 

02.74 

04.90  ' 

10.00 

06.85 

09l18 

27 

•  04.50 

95.74 

200.18 

11.40  1 

10.02 

03.  95 

98.10 

01.60 

04.94  ' 

10.45 

06.90 

09. 4« 

28 

02.85 

95.62 

00.40 

11.55 

09.48 

03.95 

98. 10 

01.10 

04.80  1 

10.60 

08.00 

00190 

29 

0L90 

95.62  > 

00.75 

11.70 

08.95 

03.80 

97.90 

04.85  1 

10.95  1 

09.12 

10.83 

30 

01.36 

95.50 

01.50 

11.85 

08.48 

03.80 

97.  75 

04.90  1 

11.05  ] 

09.75 

1L96 

31 

01.00 

95.40 

11.90 

03  80 

98.05 

04.95  ; 

1 

10.40 

Digitized  by 


Google 
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L. — Record  of  gauge  at  Alton  j  HL,  for  the  fiscal  year  ending  June  :M),  ISS'i, 
[Height  of  water  above  a  plane  200  feet  below  the  Saint  Louis  City  directrix.] 


i 

i 

1 

i' 

e 
< 

1 
S 

1 

1, 

1 
§ 

1 

1 

|i 

1       ' 

.L 

t 

i 

i 

Feet.  . 

Feet.   1 

Feet.   1 

Feet 

Feet 

Feet 

Feet. 

Feet.    1 

Feet 

Feet    > 

Feet 

Feet. 

1 

109.85 

103.87 

18a  32 

194.86 

203.42 

200.15  ; 

105.62 

190.60  ' 

195.85 

197.06 

20a43 

20a22 

2 

200.65  1 

98.60 

88.25 

95.45 

03.68 

199.75 

95.10 

90.62 

95.62 

97.20 

0a25 

06.62 

3 

01.23 

03.30 

88.28  1 

96.60 

0a80 

9a  82 

94.66 

90.49  , 

94.87 

97.26 

02.82 

05.65 

4 

01.25 

02.97 

8a  32  ' 

9ao2 

03.92 

98.40 

94.50  1 

90.42  , 

94.66 

97.24 

02.85 

oa45 

6 

0LO5 

92.60 

8a  35 

9a57 

04.00 

OT.97  , 

94.21  ' 

90.48  1 

94.87 

07.20 

02.00 

05.16 

6 

00.64 

92.22 

88.38 

9a  80 

04.08 

97.52 

94.00 

90.55 

96.00 

97.15 

01.75 

04.96 

7 

199.65 

91.87  < 

88.46 

9a05 

04.10 

97.34 

93.38 

90.72 

96.15 

97.04 

01.65 

04.98 

8 

98.60 

91.40  1 

8a  58  , 

99.00 

04.08 

97.04  ; 

9a  25 

90.78 

95.30 

97.05 

01.45 

04.85 

9 

97.58 

91.10 

88.80 

99.45 

04.02 

96.55 

93.26 

00.06 

95.70 

97.85 

01.75 

04.50 

10 

96.60 

90.75 

89.15 

99.55 

03.87  1 

96.32 

93.05 

00.90  1 

9a  75 

9a24 

02.35 

04.00 

11 

95.72 

90.45 

89.52 

99.35 

oa76  1 

96.08  ' 

92.92 

90.78  1 

97.85 

98.85 

02.90 

03.46 

12 

05.10 

90.22 

89.70 

99.42 

03.78  ' 

96.05  1 

92.78 

90.60  < 

9a  15 

9a  70 

03.05 

02.75 

13 

95.05 

89.97 

80.98 

99.37 

03.85 

96.85 

92.62 

90.67  : 

97.95 

09.10 

03.08 

02.25 

14 

96.15 

89.72  , 

90.18 

99.33 

04.05 

96.85 

92.68 

90.78  ' 

97.55 

09.68 

oao5 

02.25 

16 

96.80 

89.48  1 

90.85 

99.30 

04.70  ' 

97.55 

92.79 

00.82  i 

97.20 

200.45 

oao2 

02.38 

10 

97.75 

80.32  i 

00.48 

99.28 

04.83  . 

97.45 

92.62 

00.72 

9a87 

01.00 

02.02 

02.55 

17 

96.45 

89. 22  • 

90.68 

99.50 

04  76 

96.88 

91.78 

90.60 

0a70 

00.75 

02.72 

03.43 

18 

98.92 

89.12  1 

90.80 

200.02 

05.35 

96.32  , 

91. 32 

90.72 

96.62 

00.80 

02.50 

04.55 

19 

99.80 

89.02  ! 

90.95 

00.  ai 

07.40 

95.85 

91.22 

91.62 

9a  73 

O'XOO  , 

02.35 

04.50 

20 

99.76 

8  J.  00  ' 

91.07 

01.50 

07.35 

95.50 

90.98 

08.30 

96.90 

100.82 

02.33 

04.00 

21 

200.00 

88.07 

91.22 

02.28 

06.80  1 

95.25 

90.58 

204.50  . 

97.25 

99.45 

02.25 

03.65 

22 

00.22 

89.00 

91.38 

02.68 

06.05  ; 

95.47 

90.18 

04.85 

97.55 

,    99.55 

01.  65  !  04. 32 

23 

00.28 

89.02 

91.55 

02.98 

05.30 ; 

96.08 

00.06 

03.76 

97.45 

1  200.56  , 

00.85 

04.50 

24 

00.15 

88.06 

91.75 

03.35 

04.55 

oa52 

89.98 

01.00 

97.42 

'    01.83 

00.25 

04.46 

25 

199.78 

88.85 

92.00 

03.55 

03.62 

96.68  , 

90.16 

100.90 

97.30  1     02.25 

199.67 

04.03 

26 

98.88 

88.60 

92.27 

03.72 

02.66 

9a  65 

90.38 

oao5  , 

97.22 

02.58 

90.95 

08.60 

27 

97.70 

88.70 

92.58 

03.78 

01.92 

9a  52  ! 

90.70 

06.55  i 

07.10 

02.88 

200.00 

03.55 

28 

06.05 

88.62 

92.83 

03.65 

01.28  1 

9a  35 

90.65 

9.J.40  ' 

07.05 

i     03.08 

01.85 

04.28 

29 

94.98 

88.50 

93.08 

03.55 

00.70  ! 

9a  05 

90.30 

97.00 

oa3o 

03.52 

oaoo 

30 

94.47 

88.42 

93.62 

03.47 

00.15  . 

95.95 

90.12 

96.98 

oa42 

04.15 

05.94 

31 

94.05 

88.35 

irdofgc 

\ugeat 

03. 42 

Gray's 

;     95.92 

Foinlj  Missouri 

90.42    j    97.00    

,  for  the  fiscal  year  ending  Jm 

04.70 

M 

.— Um 

te  30,  18rt2. 

[Height 

[)f  water 

above  a 

pUne  200  feet  below  the  Saint  Lo 

111      t      j 

i   i   1   1      1 

ul8  City 

I 

directrij 

t 

< 

1 

■  i 

s 

1 

1 

i 
5 

Feet 

Feet. 

Feet 

Feet 

Feet 

Feet 

Feet. 

Feet. 

Feet 

Feet. 

Feet 

Feet 

1 

109.16 

102.96 

100. 61 

110.41 

109.01 

104.91 

106.01 

114.16 

ioao6 

111.66 

114.7a 

2 

!    09.06 

02.31 

100.61 

10.41 

oai6 

04.61 

05.11 

13.06 

I    06.66 

11.76 

15.01 

3 

09.66 

02.01 

02.11 

10.41 

07.51 

04.06 

05.11 

12.  51 

1  oa66 

11.66 

1  15.81 

4 

10.46 

02.26 

03.41 

10.46 

oa96 

oa5i 

04.76 

11.61 

-   06.51 

11.41 

i  ia4i 

6 

10.76 

,    01.56 

05.51 

10.61 

oa5i 

02.96 

04.76 

10.66 

oai6 

10.91 

,  lasi 

6 

10.66 

,    01.26 

06.16 

10.66 

05.96 

02.61 

04.61 

10.06 

,    05.76 

10.41 

'  15.01 

7 

10.36 

i    00.61 

06.31 

10.91 

0.').66 

02.26 

04.41 

09.66 

'    05.41 

10.01 

14.66 

8 

09.66 

1    00.46 

06.46 

11.01 

05.06 

01.86 

04.11 

09.41 

05.41 

11.11 

1  14.41 

9 

09.26 

<    00.06 

07.36 

11.01 

04.66 

01.61 

03.06 

09.16 

1    05.16 

10.66 

14.16 

10 

;    08.91 

00.56 

07.61 

10.91 

04.16 

01.61 

03.76 

09.41 

:     05.51 

11.16 

laoi 

11 

,    06.01 

99.21 

07.26 

10.66 

oa76 

01.86 

03.51 

09.41 

,  oa4i 

11.31 

13.86 

12 

06.01 

1    99.01 

07.16 

11.01 

03.51 

01.76 

oao6 

10.31 

!    06.76 

12.11 

12.86 

13 

05.16 

1     98.68 

07.56 

10.91 

03.16 

02.06 

02.76 

10.76 

07.01 

12.51 

12.01 

14 

1     04.76 

98.36 

'  *96.'96' 

07.66 

ILOl 
,     11\31 

03.61 

02.66 

02.61 

10.91 

07.41 

12.66 

11.16 

15 

05.41 

98.16 

97.26 

07.61 

03.61 

03.06 

02.51 

10.61 

oa4i 

12.61 

10.76 

16 

05.36 

97.66 

97.51 

07.41 

12.11 

04.51 

03.66 

02.66 

10.11 

00.41 

12.51 

1  10.66 

17 

06.56 

97.46 

97.66 

07.21 

t    12.66 

05.41 

04.26 

1  oaoi 

09.51 

10.36 

12.31 

1  10.66 

18 

07.31 

,     97.26 

97.96 

07.26 

13.16 

05.26 

04.41 

03.76 

00.01 

;     10.31 

12.01 

;  11.11 

19 

07.66 

97.26 

9a  61 

07.46 

i    14.06 

04.66 

04.16 

03.06 

oaoi 

i     00.91 

11.76 

'  12.66 

20 

07.91 

97.36 

98.76 

oai6 

15.91 

04.26 

04.06 

:    05.51 

oa5i 

-    09.41 

11.61 

;  13.26 

21 

1    08.16 

97.16 

98.76 

08.91 

1    16.46 

03.66 

04.16 

12.66 

oa66 

,     09.01 

12.01 

ia4i 

22 

1    08.36 

.    97.26 

98.76 

09.96 

,    16.81 

03.41 

04.26 

17.01 

oa66 

1    08.66 

11.91 

,  13.66 

23 

;    08.36 

'    97.06 

09.01 

10.46 

1     16.66 

03.16 

04.41 

19.16 

oa5i 

!    08.51 

11.61 

14.01 

24 

1    08.41 

i    97.16 

99.16 

10.66 

15.21 

03.61 

04.41 

19.51 

oasi 

00.11 

10.01 

14.41 

25 

1  oasi 

'    97.06 

99.31 

11.01 

14.06 

04.41 

04.51 

19.01 

oaii 

09.16 

10.16 

1  14.61 

26 

'    08.06 

97.06 

99.36 

11.16 

,•13.46 

05.26 

04.61 

laii 

07.66 

1    11.01 

09.51 

14.61 

27 

07.56 

96.86 

99.66 

11.41 

i    12.51 

05.76 

04.61 

ia4i 

07.61 

'    11.16 

00.76 

:  14.66 

28 

05.56 

06.66 

99.91 

11.41 

11.41 

06.01 

04.76 

15.31 

07.26 

,     11.31 

10.41 

'  14.01 

20 

05.31 

100.06 

'     11.16 

10.51 

05.86 

04.91 

07.11 

11,51 

11.41 

14.36 

30 

04.26 

100.26 

1     10. 91 

09.76 

05.61 

05.01 

i:::;::: 

oaoi 

11.61 

13.36 

14.66 

31 

.    03.41 



1     10.41 

'   

05.26 

05.01 

oa66 

14.01 
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N. — Depth  of  water  upon  the  ban  behceeti  Saimi 


i§3 


Date. 


Is 

ni 

CD 


188L 
Aug.  3 

5 
5 
6 
6 
7 
8 
11 
11 
13 
12 
14 
16 
17 
17 
18 
19 
19 
20 
20 
21 
21 
22 
23 
28 
24 
24 
25 
25 
25 
26 
88 
29 
30 
31 
Sept  1 

2 
3 

|i 

8 
8 
8 
13 
18 
13  ' 
16  I 
16, 
16  ' 
16  I 
18, 
19 
20 
24 
30  I 
30  I 
1882. 
Feb.  2  \ 
3 
4  I 

^ 

9  ' 

12  j 

13 

13  I 

n  , 


11.20 
10.80 
10.45 
10.45 
10.00 
10.00 
9.75 
9.20 
8.10 
a  10 
7.85 
7.85 
6.90 
6.60 
6.45 
6.45 
6.40 
6.30 
6.30 
6.15 
6.15 
6.00 
6.00 
5.95 
5.90 
5.90 
5.90 
6w90 
5.85 
5.85 
5.85 
5.60 
5.30 
5.15 
5.00 
4.90 
4.75 
4.75 
4.76 
4.60 
4. 

4.90 
4.90 
4.90 
4.90 
6.10 
6.10 
6.10 
6.75 
6.75 
6.76 
6.75 
7.35 
7.45 
7.50 
8.15 
9.50 
9.50 


Name     of  steamer 
furnishing  report. 


I  ,  FeeL 

,  Cit}' of  Alton 

1  Grand  Tower |    15 

I  Ste.  Genevieve 

Ham«lir«v» ' 


nphreys 


80  ,  Hum; 


Fearless 

City  of  Vlcksburg 

'  Humphreys , 

I  W.P.  Hailiday )      8^ 

;  Anita 

'  Humphreys 
I  Ste.  Genevieve 
I  City  of  Greenville 

I  Anita 

, do 

Humphreys 
I  F.  A.  Blanks 
I  Humphreys 
,  Ste.  Genevieve 

JohnGUmore.. 

CityofVicksburg 

Humphreys 

Belle  of  ^reveport 

Anita 

City  of  Providence 

John  Gilmore 

Humphreys 

Commonwealth 

Humphreys.. 

City  of  Alton 

Gold  Dust 

Anita 

City  of  Greenville 

Humphreys 

I  Anita....'!!! 
I  Humphreys 
Anita    .     . . 
I  John  B.  Maude 
I  Anita 


iphreys 


I  Belle  of  Shreveport 

I  GoldDnst 

I  Annie  P.  Silver 
!  Humphreys 
'  Commonwealth 

Montana 9 

I  Humphreys lOi 

I  Anita 

John  B.  Maude 

I  C.P.Chouteau I    10* 

I  Will.  Kyle 
,  Jay  Gould 

'  Humphreys '    12 

12 

Anita 

Humphreys 13^ 


6. 15  I  City  of  Alton 15 

6.10     Commonwealth... 
5.85     CityofVicksburg 

5.85     Baton  Rouge 

5. 95  I  City  of  Providence 

6. 25     A.  !P.  Silver 

6. 25     City  of  Greenville 

6.  80     Ste.  Genevieve ' 

a  30     Hailiday 

6. 35     Commonwealth 


*  Standard  lowwatcr,  4  feet  above  low  water  of  1863. 
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Louis  and  Cairo ^  as  reported  by  pilots. 


Cornish  Island. 

Perry's  T.  H. 
Rushto-wer  Bend. 
Fort  Chartres. 

1 

■•a 

a 

Saint  Genevieve  Bend. 

r 

M 

1 

Mary's  River  (Block's). 

1 

Jones'  Point. 
Wilkinson's. 

rest. 

Feet. 

Feet. 

Feet,  i  Feet 

12    1 

12     

Feet. 

Feet. 

Feet. 

Feet. 
12 
13 

Feet. 
11 

Feet 

Feet 

Feet  •  Feet 

12    1      9 
12    1      B 

Feet. 
04 

Feet. 

, 

»4 
12 

9 
10 

12      

18 

164 

15        134 

1 



4 

12 

8 

8 

8 

164 

134 

134 

94 

9  i:::::: 

> 

' 

m 

\ 

^ 

9 
12 
9 

9 

? 

9 

8 

104 

lOi           A 

?l 

12      

8     

ioi 

12         9 
7     

9 
8 
»4 

"  1 

,?' 

' 



8 

8^    

12 

9 

9 

64 

lij 

..  . 

...... 

104 
10I 

9 

1      0 

8 
9 

9          94 
104         9 
9           64 
8           9 
8           6 
84         tA 

9 

■■9** 

9'     

7 

7 

8 
8 

"^ 

fi 

7 



...    ....:.  ..: 

7 

? 

a 

...... 

7* 

9    12    12 

9 







84 

8 

8 

9 
9 
9 

7* 
8 

.    lai 

9 

7 

9      

a 

104 

8 

...!t.::;:;:i  m- 

12           7 

104 

9           6 



:::;:: ::::::  ::::::i::::::  ::::;:  :;::;; 

1 ..    !      '      1    ::    ::: 

' 

7 

■■"8 6" 

9 


1           1 

,            1 

84 

6 

7 
7 
104 

9      :        « 
94           Mt 



8 

9 

9 
12 

7 

13^ 

H 

9 
8 

9 
74 

12 



1      ..J 

...... 

8 

9 

.104 

12 

6     

74 

6 

8 

94 

7    1 



54 

7 

7 

7 

9 

• 

' 

6* 

6i 

8 

9 



54 

8 
lOi 

, 

f,,,. 

6 




64 

!              , 

[ 

8 

8 

■'9* 
'"12  ■ 

? 

7 

8 

84 

1 

7      

7  ; 

6 
6 
54 

"'ii' 

SI 

:;::•! 

5      

1 

6i    ...... 

9 

'I' 

"i" 

7 

I 
9 

9 

6 

'      7 

7 

7 
8 
7 
7 

84 

8      

8  104 

9      

8      

84     104 

12           8 

■*i6i' 

::::::  \^ 

7  '  .'.'.'.'.'. 

9 

9 

loi 

8  ; ,    74 

9 

9 

: 

9 

St.::::: 

84 

8 

"9  ■ 
104 

12 

84 

9 

8 

94       12 

94       12 

15         12 

104  ,    12 

9 
9 

9 

10* 

104 

12 

104 

9 

104    12 

104    9 

1 

lOi 

104  ' 12 

104    104 

12 

104 



7 
7 

l::::v.,.J... 

9      104 

1 

8 


8           7 

104    

8 

8 

8 
9 

7i 

7i 



8            lAi         19 

8 
8 

"s" 

:::::: 

9 
9    t 

'2' 

12 

9 

8 
94 

""b" 

"*84" 


1 





9      

12     

104    

lOi 

9 
8 

8 
8 

104    

7 

9    1      8 

D 
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N. — Lepth  of  water  upon  the  bars  h^wetm  Soint 


Date. 


Name  of  steamer  ftiroiftli- 
ing  report 


& 
S 


&    I 


£ 

*i 

1 

1 

s 

Py 

u 

1 

1 

>• 

1 

1881. 

FmL 

Aug.  3 

11.20 

4 

10.80 

5 

10.45 

5 

10.45 

6 

10.00 

6 

10.00 

7 

9.75 

8 

9.20 

11 

8.10 

11 

8.10 

12 

7.85 

12 

7.85 

14 

6.90 

1« 

6.60 

)7 

6.45 

17 

6.45 

18 

6.40 

19 

6.30 

19 

6.30 

20 

6.15 

20 

6.15 

21 

6.00 

21 

6.00 

22 

5.95 

28 

5.90 

23 

5.90 

24 

6.90 

24 

5.90 

26 

5.85 

25 

5.85 

25 

5.85 

26 

6.60 

28 

5.30 

29 

5.15 

30 

5.00 

31 

4.00 

Sept.  1 

4.75 

1 

4.75 

2 

4.76 

3 

4.60 

6 

4.80 

8 

4.90 

8 

4.90 

8 

4.90 

8 

4.90 

13 

6.10 

13 

6.10 

13 

6.10 

16 

6.76 

16 

6.7S 

16 

'   6.75 

16 

1   6.76 

18 

,   7.85 

19 

7.45 

20 

'   7.50 

24 

a  15 

30 

'   9.50 

80 

,   9.50 

1882.    . 
Feb.   2  ; 

3 ; 

4  , 

7  ' 
0 
12 
13 
13  , 
17 


I  Feet.  I  FeeL    Feet    Feet.   Feet.  1  Feet     Fe«L  \  Feet.  .  Feet 

City  of  Alton I    18    1    12     1 ! i 9    .    12         ie| 

Grand  Tower \    16^      12    i 15     9 

Ste.  Genevieve , ] '•- 8     

Humphreys 


.1. 


Fearless .  

City  of  Vlcksburg 1 9 

Humphreys I 

W.  F.Halliday 9     

Anita ." I    13|        8 

Humphreys.. \ 

Ste.  Genevieve i 9 

City  of  Greenville i 9 

Anita 


8*i. 


13i 


H 


do 

Humphreys 

F.  A.  Blanks , 

Humuhreys 

Ste.  Genevieve 

John  Gilmore 

Cityof  Vioksburg.. 

HumphrevB 

Belle  of  Snreveport. . 

Anita 

City  of  Providence  . 

John  Gilmore 

Humphreys '. . 

Commonwealth ■ 

Humphreys 

Cityof  Alton 

Gold  Dust 

Anita 

City  of  Greenville  . . 
Humphreys 


13i 


8 


10*1 

10^  ! 

12 

12    I 


7 


12 


7*! 


;    «i  • 

:::::i-f : 

10*  I      8     . 
12    >      8     . 


7* 


10* 


8 
5* 
8 
7 


18 

'is' 


Anita 
Humphreys.... 

Anita 

John  B.  Maude 

Anita 

Humphreys I i 

do 1      8  6* 

Belle  of  Shreveport \ 6 

Gold  Dust 1 

AnnieP.  SUver 7 

Humphreys 

Commonwealth 9 

Montana I ,      8 

Humphreys I 

Anita I    18  9 

John  B.Maude i '      9 

C.P.Chouteau 

Will.  Kyle I ,    10* 

Jay  Gtould j 

Humphreys | ■ 


9    I. 


9    I. 


«l 


? 


7* 


Anita I    19* 

Humphreys I , 


12 


15 


6.15 

6.10  I 

5.85 

5.85 

5.95  , 

6.25 

6.26 

6.80 

6.30 

6.35 


Cityof  Alton 

Commonw^th 

City  of  Vicksburg . . 

Baton  Bouge 

City  of  Providence  . 

A.  P.  Silver 

City  of  Greenville  - . 

Ste.  Genevieve 

Hallidii.v 

Coninion  wealth 


12 


9 
10* 

8 

n 


12   ; 


10* 


8* 


7* 
8 


? 


9 


13* 


8*  , 

Of     

e*  "■"«* 


-  standard  lo\v.wat4»r,  4  feet  above  low  water  of  1803. 
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R2. 

IMPROVEMENT   OF   THE   HARBOR   AND   MISSISSIPPI   RIVER   AT    ALTOK, 

ILLINOIS. 

The  Mississippi  River  at  AltoD  is  shown  on  Plate  XVI.  The  Alton 
landing  lies  just  below  a  sharp  tarn  in  the  Illinois  blaff.  The  channel 
of  the  river  for  several  miles  above  the  city  follows  these  blufts  4q  almost 
a  straight  line.  Beaching  Alton,  it  crosses  to  the  head  of  Ellis  Island, 
leaving  comparatively  dead  water  in  front  of  the  landing,  the  result  of 
which  is  a  shoal.  This  shoal  at  low  water  shuts  off  all  access  by  vessels 
to  the  down-stream  portion  of  the  landing  and  renders  access  to  the 
up-stream  portion  inconvenient. 

The  plan  proposed  by  me,  and  adopted  by  a  Board  convened  to  con- 
sider the  subject  by  my  predecessor  in  1880,  was  to  construct  a  dike, 
AB,  beginning  at  a  point  on  the  Missouri  shore  about  1^  miles  above  the 
dam  across  j^ton  Slough  and  running  diagonally  down  stream  a  dis- 
tance of  about  4,800  feet.  If  necessary,  the  dike  was  afterwards  to  be 
continued  upon  a  line  nearly  parallel  to  the  Illinois  shore,  which  made 
a  small  angle  with  the  first  line  of  direction.  The  dike  AB  was  de- 
signed to  collect  all  the  waste  water  of  the  river,  and,  throwing  it  a^inst 
the  channel  as  it  came  down  the  Illinois  shore,  to  divert  the  channel 
and  cause  it  to  attack  the  shoal  in  front  of  Alton.  It  was  to  be  built 
to  a  height  of  14  feet  above  low  water. 

The  (Bxecution  of  this  plan  was  begun  this  year,  but  the  method  of 
construction  adopted  was  different  from  that  proposed  in  1880.  I  be- 
lieved at  that  time  that  it  was  worth  while  to  try  the  permeable  system 
in  the  Upper  Mississippi,  but  I  afterwards  became  convinced  that  the 
chances  of  its  failure  were  much  greater  than  those  of  success.  Alton 
being  situated  above  the  mouth  of  the  Missouri,  it  would  not  be  judi- 
cious to  apply  it  here.  I  accordingly  prepared  a  design  for  a  dike 
which  should  be  substantial  enough  to  resist  of  it«  own  weight  the  de- 
structive forces  of  the  river.  In  its  general  outline  it  resembles  the 
dams  constructed  upon  the  Illinois  and  Upper  Mississippi  for  some  years 
back,  the  principal  new  feature  being  the  method  of  constructing  the 
mattresses.  Its  details  are  shown  on  Plates  XVII,  XVIII,  and  XIX, 
and  are  fully  described  in  the  report  of  Mr.  C.  D.  Lamb,  assistant  engi- 
neer, hereto  appended,  marked  A. 

The  work  was  begun  in  September,  but  was  suspended  in  October  on 
account  of  high-water.  This  being  the  low  water  season,  the  foremen 
and  plant  were  kept  together,  in  the  expectation  that  the  rise  was  but 
temporary.  This  proved  not  to  be  the  case,  and  in  November  the  force 
was  disbanded,  only  eight  mattresses  having  been  placed  in  position. 
The  work  was  resumed  about  the  1st  of  April,  and  made  satisfactory 
progress  until  the  17th  of  June,  when  the  appropriation  became  exhausted 
and  it  was  again  suspended.  The  first  or  bottom  tier  of  mattresses  has 
been  placed  for  a  distance  of  2,040  feet  from  the  Missouri  shore ;  the 
second  tier  for  a  distance  of  780  feet ;  the  third  tier  for  a  distance  of 
1,421  feet ;  and  one  mattress  has  been  placed  in  the  fourth  tier. 

The  dike  is  about  one-third  completed.  It  has  caused  a  strong  current 
in  the  desired  direction,  which  is  now  exerting  a  scouring  influence  upon 
the  shoal  in  front  of  Alton.  It  will  no  doubt  remove  a  part  of  the  shoal, 
but  to  fully  complete  the  work  it  should  be  extended  and  raised. 

The  work  was  under  the  direction  of  Mr.  C.  D.  Lamb,  assistant  en- 
gineer, whose  report  is  hereto  appended  and  is  intended  to  form  part  of 
this  report.  It  contains  the  details  of  construction  and  of  the  different 
items  of  cost.    He  was  aided  by  Mr.  GeraldBagnall,  assistant  engineeer. 
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expeuditures  were  $33,324.70^  for  which  sum  23,700  cubic  yards 
a  ^were  constructed.  The  cost  was  therefore  $1.41  per  cubic  yard, 
Qtingencies  being  included.     A  more  favorable  working  season 

ba,ve  largely  diminished  the  cost. 

Money  statement 

IStil,  amoiiiit  available |33,  ^24  70 

1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

lilies  July  1,  1881 33,324  70 

it  (estimated)  required  for  completion  of  existing  project *51, 675  30 

\t  t  b  at  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1884 .  16, 700  00 


RKPORT  OK    MR.    C.    1>.    LAMB,    ASSISTANT  KNGINKKR. 

Alton,  III.,  Juljf  1,  1882. 
roR :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
«  haTlK)r  and  Mississippi  River  at  Alton,  III.,  during  the  fiscal  year  ending  June 
32. 

bCGordance  with  your  instructions  received  on  September  16,  1881,  I  proceeded 
diately  to  Alton  and  made  arrangements  for  carrying  on  the  work. 
i  river  and  harbor  at  that  place  seemed  to  have  undergone  but  few  changes  since 
irvey  of  1879,  the  most  important  being  the  increased  size  of  the  body  of  water 
ig  down  on  the  Missouri  side  of  Ellis  Island,  this  part  of  the  river  being  much  < 
r  relatively  than  in  1879. 

la  change  was  due  partly  to  the  gradual  lowering  of  the  crest  of  the  stone  dike 
id  the  head  of  Ellis  Island,  and  partly  to  changes  in  the  channel  above,  which 
id  a  large  body  of  water  to  run  down  next  the  Missouri  shore.  There  had  also 
a  gradual  filling  np  of  the  lower  part  of  the  harbor  on  the  Illinois  side,  but  on 
lot  of  the  prevailing  high  stages  of  river,  steamboats  have  experienced  no  diffi- 
'  during  the  past  year  in  landing  at  any  part  of  the  wharf  above  the  ferry  dock, 
h  lies  at  the  foot  of  the  improved  levee. 

Arations  were  be^n  as  soon  as  the  plant  had  been  towed  to  the  location  of  the 
c,  and  conducted  in  accordance  with  your  letter  of  instructions  dated  September 
^1,  of  which  the  following  is  the  substance : 

The  dike  A  B  is  to  be  built  to  a  height  of  14  feet  above  low- water,  made  of  brush 
Iresses  loaded  with  stone,  sunk  tier  upon  tier,  as  shown  in  section  on  Plate  XVII, 
i  layer  to  be  kept  horizontal,  filling  the  deepest  parts  of  the  line  first.  The  lower 
sunk  in  juxtaposition  with  guide-piles,  driven  40  feet  apart,  upon  the  line  marking 
down-stream  edge  of  the  dike,  and  each*  succeeding  tier  to  be  set  back  8  feet  from 
down-stream  edge  of  the  tier  below.  The  mattresses  to  be  42  feet  wide,  2  feet  6 
kM  thick,  and  of  a  length  convenient  for  handling,  constructed  upon  a  grillage  com- 
Mi  of  eignt  continuous  poles,  fixed  6  feet  apart,  running  lengthwise  of  the  mattress, 
held  in  position  by  cross-poles  at  intervals  of  25  feet.  Upon  this  grillage  a  layer 
mish  15  inches  thick  to  be  placed  athwart  the  poles,  then  a  second  layer  of  the 
le  thickness,  to  be  placed  at  right  angles  to  the  first ;  upon  this  layer  a  grillage  of 
w  to  be  placed  athwart  the  mattress,  as  shown  in  the  plan  and  elevation  of  Plate 
n.  The  whole  to  be  sewed  through  and  fastened  at  each  intersection  of  the  gril- 
se poles  with  annealed  wire." 

"he  line  of  the  dike  was  located  and  the  driving  of  guide-piles  began  September  27. 
^extension  of  the  line  was  continued,  with  frequent  interruptions  for  the  purpose 
Iriving  clumps  of  mooring  piles  and  repairing  breaches  made  by  drift,  until  Novem- 
'5,  when  the  guide-line  had  been  extended  to  a  length  of  3,600  feet.  The  driving 
files  was  then  discontinued. 

."he  construction  of  mattresses  was  begun  as  soon  as  a  supply  of  brush  could  be  pro- 
red,  and  continued  until  six  mattresses  had  been  placed  in  the  deep  water  near  the 
>reend  of  the  dike,  five  on  the  bottom  and  one  on  the  second  tier.  One  mattress 
slost,  after  being  partly  sunk,  by  the  breaking  of  thelin^^a  used  to  hold  it  in  posi- 
n. 


*  Estimate  of  last  year  diminished  by  ^35,000,  the  amount  allotted  by  Congress  from 
ptopriation  of  August  2,  1882,  for  improving  Mi.ssissippi  Kiver  from  Cairo  to  the 
inois  Kiver. 
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Work  WM  fiispended  October  23  on  acconnt  of  tlie  high  rtage  of  water  which  oovexed 
the  bottom  land  Dear  the  dike,  where  the  mattresBes  were  being  eonstmcted.  The  force 
waa  noty  however,  disbanded,  and  two  mattreaeea  were  left  npon  the  ways  partly  fin- 
iahcd,  aa  it  ieemed  probable  that  the  river  would  soon  snbside.  But  as  the  water  eon- 
tinned  to  rise  during  November,  and  reports  from  the  npper  river  cave  no  hopes  of  an 
immediate  fall,  the  two  mattresses  on  tne  ways  were  completed  ana  placed,  one  on  the 
second,  the  other  on  the  shore  end  of  the  third  tier.  Work  was  suspended  for  the  season 
November  22,  when  the  tow-boat  was  turned  over  to  its  owners,  the  equipment  having 
been  put  into  winter  quarters  behind  Ellis  Island. 

In  accordance  with  your  letter  of  instructions  dated  November  12, 1881,  the  plant 
and  material  on  hand  were  turned  over  to  Assistant  Engineer  D.  M.  Currie,  the  bargee 
being  towed  to  Saint  Louis  by  the  steamer  A.  A.  Humphreys  and  laid  up  behind  the 
foot  of  CarrolFs  Island. 

In  accordance  with  your  letter  of  instructions  dated  March  23,  1882,  operations  were 
resumed  April  3. 

Bot  little  change  had  taken  place  in  the  harbor  since  the  work  was  suspended  in  the 
fall.  The  bar  at  the  outer  end  of  the  dike  had  moved  down  stream  about  300  feet,  while 
the  erosion  of  the  Miasoari  shore  above  and  below  the  dike  had  become  very  marked, 
but  the  shore  end  of  the  dike  rested  upon  a  hard  clay  bank,  filled  with  roots,  which 
showed  no  signs  of  cutting. 

The  mattresses  placed  during  the  fall  season  were  found  in  position,  but  moet  of  the 
guide  piles  had  been  carried  away  by  ice  and  drift  during  the  winter. 

The  driving  of  guide  piles  was  begun  April  10,  and  continued  until  the  line  had  been 
repaired  to  a  length  of  3,000  feet.  The  pile-driver  was  then  towed  to  Saint  L«onls 
May  4. 

The  construction  of  mattresses  was  begun  as  soon  as  a  force  of  laborers  could  be  or- 

fanized  and  the  ways  repaired,  the  material  on  hand  at  the  close  of  the  fall  season 
aving  been  returned  by  Assistant  Engineer  D.  M.  Currie. 

Forty-seven  mattresses,  each  80  feet  long,  were  constructed  and  placed  during  the 
last  half  year,  of  which  number  twenty-one  were  placed  on  the  bottom  tier,  extending 
it  to  A  length  of  2,040  feet;  eight  on  the  second  tier,  completiug  it  to  a  distance  of  78u 
feet  from  its  shore  end ;  seventeen  on  the  third  tier,  which  was  extended  to  a  length 
of  1,420  feet ;  and  one  on  the  shore  end  of  the  fourth  tier,  which  also  served  to  protect 
the  bank  at  the  head  of  the  dike,  being  assisted  by  a  revetment  of  stone,  which  ex- 
tended about  100  feet  above  the  dike. 

The  appropriation  being  nearly  exhausted,  work  was  suspended  June  17.  Thefbrce 
was  disbanded  and  paid,  the  equipment  towed  to  Saint  Louis,  and  the  tow-boat  turned 
over  to  its  owners. 

The  total  number  of  cubic  yards  of  dike  constructed  during  the  year  was  23,700,  of 
which  the  total  cost  was  |33,324.70,  or  $1.41  i>er  yard.  The  cost  of  the  work  dooe 
(luring  the  first  half  year  was  |2.00  per  cubic  yard,  the  season  being  a  most  unusual 
one  on  account  of  the  heavy  and  frequent  rains  and  the  resulting  high  stage  of  river. 
The  cost  of  the  work  done  during  the  last  half  year  was  but  $1.10  per  yard. 

The  total  number  of  linear  feet  of  mattress  constructed  during  the  year  was  4,400. 
Of  this  number  4,320  linear  feet  were  successfully  placed. 

The  total  cost  of  building  and  placing  a  mattress  100  feet  long,  42  feet  wide,  and  2| 
feet  thick  was  as  follows : 

112  cords  of  brush,  at  $1.94 $217  28 

136  pounds  of  wire,  at  4.96  cents 6  76 

44  pounds  t  Sisal  rope,  at  7.7  cents 3  11 

14.3  pounds  Sisal  hide  rope,  at  7.6  cents 1  09 

Cost  of  material 228  24 

Labor  of  actual  construction 116  39 

Kquipment 11  81 

Miscellaneous,  labor,  and  contiugencies 110  21 

Cost  of  mattress  ready  for  placing 466  65 

Labor  of  placing |49  37 

152.7  cubic  yan&  of  stone,  at  $1.05 161  07 

Towage 77  39 

287  SJ 

Total  cost  of  mattress  in  position 754  4^ 

^  Of  the  foregoing  cost.  30  per  cent,  was  expended  for  the  material  and  16  per  cent, 
for  the  labor  required  lor  tne  actual  construction  of  a  mattress  100  feet  long;  the 
stone  and  labor  of  placing,  from  21  and  6  per  cent.,  respectively,  of  the  whole  amount; 
while  27  per  cent,  was  the  aggregate  amount  expended  for  tools,  equipment,  engineer- 
ing, and  contingencies. 
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Lxuber  and  poBition  of  the  mattresses  placed  daring  the  year  is  shown  in  phin 
ation  on  Plate  XVIII. 

Injz  to  this  plate,  it  will  be  seen  that  the  crest  of  the  dike  has  been  raised  to  a 
ciiionn  heignt  of  about  7  feet  above  low  water,  a  little  higher  than  the  top  of 
fc^  the  lower  end  of  the  line. 

CMsing^  of  mattresses  on  the  bottom  tier  was  discontinued  for  a  time  after  It 
1  extended  to  a  length  of  about  1,000  feet,  but  as  the  current  sets  strongly 
Le  line  of  the  dike  at  this  point,  the  bottom  began  scouring  around  the  outer 
lie  tier,  and  work  upon  it  was  resumed  and  continued  until  its  outer  end  was 
1.  its  present  position.  No  scour  around  the  end  of  the  mattresses  has  since 
"ceptible,  as  the  current  at  the  end  of  the  line  sets  over  toward  the  water- 
"nuning  nearly  parallel  to  the  dike. 

Sfeot  ofthe  dike  in  its  present  form  upon  the  harbor  below  cannot  be  estimated 
lo^w^  stage  of  river,  but  a  large  body  of  water  is  turned  over  toward  the  Illinois 
ad  it  seems  probable  that  a  good  and  convenient  landing  may  be  found  during 
3Bt  navigable  stages  at  any  part  of  the  levee  above  the  ferry  landing. 
wey  of  the  harbor  was  made  during  the  latter  part  of  June,  with  the  river 
3  feet  above  low  water.  The  soundings*  taken  at  that  time  are  shown  in 
Q.  Plate  XVI.  They  indicate  that  the  bar  at  the  foot  of  the  harbor  has  moved 
tream  several  hundred  feet  since  1879,  and  the  low  water  channel  is  much 
;lie  levee. 

uatructing  mattresses,  the  brush  was  placed  so  as  to  break  Joints  as  much  as 
^.  The  small  ends  of  the  brush  were  allowed  to  project  for  several  feet  beyond 
s  of  the  mattresses,  to  close  any  gaps  left  between  them  when  placed,  and  the 
layer  of  brush  was  so  arranged  as  not  to  catch  upon  the  ways  while  the  mat- 
as  being  launched.  The  bottom  grillage-poles  were  fastened  to  the  way-pieces 
4ftbing8  of  hide  rope  until  the  mattress  was  ready  for  launching, 
nattresses  were  wired  or  stitched  with  needles  made  in  accordance  with  your 
Instructions.  These  needles  were  4  feet  6  inches  Ions,  of  three-fourths-inch 
iron,  with  a  slot  near  the  point,  and  fitted  with  a  wooaen  shank,  as  shown  in 
LIX,  Fig.  1.  In  using  these  needles  the  wire  is  cut  into  pieces  about  32  feet 
A  piece  is  doubled  and  pulled  under  a  top  pole  of  the  mattress  at  its  intersec- 
ith  a  bottom  grillnge.  This  position  is  shown  in  Fig.  2.  The  ends  are  then 
1  and  thrust  down  through  the  mattress,  two  needles  being  used  as  shown  in 
One  end  of  the  wire  comes  through  the  mattress  on  each  side  of  the  bottom 
^-pole.  Both  ends  are  then  taken  ou  t  of  the  needles  by  the  workmen  underneath, 
taut,  and  again  crossed,  as  in  Fig.  4.  The  ends  are  then  pulled  up  through  the 
MS  as  the  needles  are  withdrawn,  and  fastened  with  pliers.  Figs.  5  and  6  show 
sition  of  the  ends  before  and  aft«r  fastening,  respectively. 
length  of  the  mattresses  constructed  during  the  year  was  limited  to  80  feet. 
aze  was  as  large  as  it  seemed  expedient  to  handle  in  the  strong  current  flowing 
the  dike.  Larger  mattresses  might  successfully  have  been  placed,  but  in  case 
ident  would  have  been  lost,  as  it  was  found  bv  experience  that  a  mattress  80 
9Dg  which  had  been  carried  below  the  dike  could  be  towed  back  over  the  line 
»y  a  large  expenditure  of  time  and  taxing  the  power  ofthe  tow-boat  to  its  utmost, 
'mattresses  were  at  first  constructed  upon  the  floating^  ways  designed  for  use  in 
▼ing  the  Mississippi  River  at  Horsetail  Bar,  and  described  in  the  Report  of  the 
of  Engineers,  United  States  Army,  for  1880,  ^age  1380.  Considerable  delay  was 
i  b^the  breaking  down  of  these  ways,  the  weight  of  the  mattresses  being  greater 
they  were  able  to  sustain.  They  were  finally  disabled  and  abandoned  October 
llean while  the  construction  of  fixed  ways  on  shore  near  the  upper  end  of  the 
tiad  been  completed.  These  ways  were  made  of  3  by  6  inch  oak  pieces,  42  feet 
set  5  feet  apart  on  rows  of  10-inch  posts.  The  ways  were  continuous  and  could 
fid  for  constructing  a  single  mattress  210  feet  long.  They  were  used  as  described 
IS  the  fall  season,  but  were  undermined  and  made  useless  during  the  winter,  and 
were  entirely  reconstructed  upon  resuming  work  in  the  spring.  Their  inclination 
lien  increased  to  about  5  on  1  to  facilitate  launching,  and  the  space  between  the 
pieces  was  increased  to  7  feet.  As  the  river  fell  in  April  a  shoal  appeared  in  front 
D  ways,  and  their  lower  ends  were  extended  out  24  feet  by  oak  pieces,  resting  on 
driven  by  the  pile-driver.  The  river  soon  rose  again  and  rendered  necessary  the 
ision  of  the  upper  ends  of  the  way-pieces,  which  were  lengthened  about  12  feet. 
ler  launching,  the  mattresses  were  dropped  down  by  the  tow-boat  alongside  a 
5  loaded  with  stone,  and  anchored  Just  above  the  dike.  The  barge  and  mattress 
held  in  position  by  head  and  lines  leading  from  the  barge  to  mooring-piles  or 
om  placed  about  1,000  feet  above  the  dike.  Mooring-piles  were  used  during  the 
oason,  but  they  were  found  liable  to  be  overturned,  and  they  interfered  witn  the 
tllDg  ofthe  tow-boat.  Their  use  was  finally  abandoned  in  favor  of  anchors,  two  of 
h,  with  an  aggregate  weight  of  900  pounds,  were  attached  to  each  line,  150  feet 


*  Soundings  omitted  on  small  scale  map. 
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apart.  The  barge  and  mattresses  were  swung  into  the  exact  position  reqniied  br 
lines  made  fast  to  guide-piles.  About  six  mattresses  could  be  placed  withont  raoTinf 
the  anchors. 

The  mattresses  were  attache<i  to  the  barge  while  being  sunk  by  slip-lines,  passmg 
through  loops  in  the  corners  of  the  mattress.  These  loops  were  of  three-qnarteri- 
inch  Sisal  rope,  and  as  it  is  passed  three  or  more  times  around  the  top  and  bottoa 

frillaee-poleSy  including  a  considerable  quantity  of  both  tiers  of  brush,  as  shown  tt 
I  in  tne  plan  and  elevation  of  Plate  XVII,  it  aftbrds  a  very  strong  fastening. 
It  was  found  that  the  mattresses  as  originally  constructed  were  too  rigid  to  bead 
into  the  desired  position  when  placed  on  the  second  tier.  To  insure  greater  flexibility 
the  bottom  layer  of  brush  running  athwart  the  mattress  was  made  leas  than  15  inelu» 
thick,  and  the  small  ends  of  the  top  gnlla^e-poles  were  placed  so  as  to  point  up  streaa. 
The  second  tier  of  mattresses  was  sunk  with  its  down-stream  edge  about  12  feet  above 
the  guide-piles,  but  with  these  precautions  it  was  generally  several  daya  before  mat- 
tresses placed  on  this  tier  bent  down  into  position. 

The  total  quantity  of  material  used  on  the  work  during  the  year,  with  its  cost,  ex- 
clusive of  labor  and  towage,  was  as  follows: 

Brush cords  ..  4,909.1  $278  8B 

Stone cubic  yartls..  6,594.9  4.946  16 

Piling,  178  sticks linear  feet..  7,432  361  69 

Wire pounds..  6,000  297  50 

Rope,  f-iT*ch  Sisal do....  1,936  148  79 

Rope  sisal  hide do....      630  47  98 

5,9e0  % 

The  brush  used  was  procured  by  hired  labor  from  tow-heads  near  the  harbor  and  in 
the  Missouri  River.  Tne  cutting  of  brush  was  delayed  and  rendered  more  expensive 
than  ushal  by  frequent  removals  of  the  force  and  equipment  engaged  in  that  work. 
These  removals  were  made  necessary  by  the  slight  elevation  of  the  tow-heads  above 
the  surface  of  the  river  at  an  accessible  stage. 

The  stone  was  furnished  by  the  Grafton  Quarry  Company,  delivered  upon  goTen- 
ment  barges  at  Qrafton. 

A  part  of  the  piling  used  during  the  fall  season  was  delivered  upon  barges  near  the 
work  by  contractors,  and  the  balance  was  cut  b^  hbred  labor  firom  Piasa  Island,  and 
rafted  to  the  work.  A  supply  of  oottonwood  piung  was  obtained  from  Piasa  in  the 
spring,  but  they  were  not  strong  enough  to  withstand  the  strong  current  and  heavy 
drift  running  across  the  dike,  and  a  supply  of  heavy  oak  piles  was  obtained  firom  the 
work  at  Twin  Hollows,  east  bank. 

I  have  been  ably  assisted  in  prosecuting  the  work  by  Mr.  Gerald  Bagnall,  assistant 
engineer,  who  was  assigned  to  the  work  on  the  1st  of  May. 
Very  respectfully,  vour  obedient  servant, 

C.  D.  Lamb, 
Jsmstunt  Engineer, 

Maj.  O.  H.  Ernst, 

Corpt  of  Engineers f  U.  S.  A. 


R3. 

ICE  HARBOR  AT  SAINT  LOUIS,  MISSOURI. 

There  was  nothing  to  add  to  the  history  of  this  work  up  to  the  close 
of  the  fiscal  year.  It  had  not  been  begun,  the  appropriations,  amounting 
to  $60,000,  being  held  until  further  action  by  Congress.  The  river  and 
harbor  act  of  August  2,  1882,  contains  the  following  proviso: 

That  the  unexpended  sums  heretofore  appropriated  for  an  ice  harbor  at  Saint  Loais, 
Mo.,  be,  and  the  same  are  hereby,  transferred  audappropriiitod,  to  be  expended  under 
the  direction  of  the  Secretary  of  War,  for  the  improvement  of  the  channel  of  the  Mis- 
sissippi River  opposite  the  city  of  Saint  Louis,  Mo.,  by  repairing  and  raising  the  pres- 
ent low  dam  across  the  channel  east  of  Arsenal  Island,  known  as  Cahokia  Chute,  and 
by  the  construction  of  such  other  works  in  or  near  said  (.-ahokia  Chute  as  may  be  deemed 
advisable  to  accomplish  the  same  purpose. 

The  work  under  its  present  title  therefore  disappears  from  the  list  of 
those  under  iny  charge.    The  funds  will  hereafter  be  accounted  for  nii- 
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^er  the  title  of  <<  Improvement  of  the  channel  of  the  Mississippi  Biver 
opposite  the  city  of  Saint  Louis,  Mo." 

Money  statement 

July  1,  1881,  amount  available $60,000  00 

July  1,  1882,  amount  available 60,000  00 


R4. 

IMPROVEMENT  OF   THE   MISSISSIPPI   RIVER  AT  OR   NEAR  CAPE  GIRAR- 
DEAU, MISSOURI,  AND  MINTON  POINT,  ILLINOIS. 

The  state  of  affairs  existing  at  this  locality  before  the  works  were 
begun  is  shown  on  Plate  XX,  constructed  from  the  survey  of  1880. 
Beginning  at  Kinney  Point,  on  the  Missouri  side,  the  channel  crossed 
over  to  Devil's  Island,  followed  that  shore  down  to  near  the  foot  of  the 
island,  and  then  crossed  back  to  the  Missouri  shore,  spilling  over  a 
considerable  quantity  of  water  in  the  direction  of  Minton  Point. 

Following  the  Missouri  shore  down  as  far  as  Cape  Eock,  the  channel 
then  gradually  found  its  way  again  towards  the  Illinois  shore,  its  direc- 
tion here  being  the  resultant  of  two  principal  components,  viz,  the  main 
body  of  water  flowing  by  Cape  Rock,  and  that  flowing  by  Minton  Point. 
Thus  far  the  location  of  the  channel  was  favorable  for  furnishing  deep 
water  to  the  Cape  Girardeau  landing.  Following  its  general  law,  its  ten- 
dency was  to  leave  the  Illinois  shore  somewhere  above  Wahoo,  and,  cross- 
ing again,  to  strike  the  Missouri  shore  just  above  Cape  Girardeau,  and  to 
flow  along  the  front  of  the  town.  In  its  effort  to  do  this  it  was  impeded 
by  the  long  conical  bar  which,  beginning  just  below  Cape  Rock,  extended 
out  like  an  index-finger  towards  the  middle  of  the  river  and  down  in 
front  of  Cape  Girardeau,  leaving  deep  water  inside  of  it  next  to  the 
town.  Forced  out  of  its  natural  course  the  channel  was  split  up  into 
several  lines  of  deepest  water,  one  of  them  returning  to  the  Illinois 
shore,  and  two  of  them,  after  being  reunited,  passing  over  to  the  lower 
extremity  of  the  Cape  Girardeau  landing.  On  neither  of  these  lines 
could  more  than  4^  feet  be  carried  through  at  low  water,  and  the  width 
for  that  depth  was  so  small  and  the  difficulty  of  following  it  was  so 
great  that  practically  a  considerably  less  depth  was  available  for  navi- 
gation. A  navigable  depth  of  from  5  feet  to  5  feet  4  inches  was  con- 
stantly reported  by  pilots  during  the  autumn  of  1880,  at  stages  from  4 
feet  to  4  feet  4  inches  above  low  water.  This  state  of  affairs  was  injn- 
rions  not  only  to  the  town  of  Cape  (Q^irardeau,  but  also  to  the  general 
navigation  interest.  In  order  to  reach  the  town,  boats  were  compelled 
to  approach  from  below;  and  in  leaving  it,  to  back  out.  The  bar  was 
growing,  and  threatened  to  cut  off  access  altogether. 

To  correct  these  evils  it  was  necessary  to  collect  ^11  the  channels  oppo- 
site Gape  Girardeau  into  one,  and  force  that  one  through  the  long  coni- 
cal bar  before  described.  The  thickness  of  the  bar,  measured  on  the 
line  of  the  proposed  channel,  was  about  half  a  mile.  To  close  the  exist- 
ing channels  by  a  single  dike,  built  opposite  the  town,  would  have  been 
to  place  in  the  river  an  obstruction  to  navigation  which  for  the  time 
being  would  be  a  greater  nuisance  than  the  bar.  Moreover,  such  a  dike 
would  necessarily  be  expensive  and  difficult  of  execution,  since  it  must 
form  a  greater  obstruction  to  the  flow  than  a  bar  half  a  mile  thick. 
A  different  solution  of  the  problem  was  sought,  in  the  belief  that  it  was 
104  E 
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not  necessary  to  limit  the  location  of  the  works  to  the  immediate  yicin' 
ity  of  the  obstacle.    In  my  project  of  January  12  1881„  I  said: 

The  comparatively  feeble  ftcouring  power  of  the  river  is  due  to  the  dispersioii  of  it» 
waters.  In  the  present  condition  or  the  Mississippi  a  dispersion  occurs  at  nearly 
every  crossing.  A  dispersion  at  one  crossing  reduces  the  volume  and  the  living  force 
of  the  channel,  and  sends  down  to  the  next  crossing  a  considerable  body  of  water  to 
contend  with  instead  of  aiding  it,  thus  rendering  a  further'  dispersion  much  easier. 
The  dispersion  here  facilitates  the  next,  and  so  on.  If  works  be  constructed  to  con- 
centrate the  water  at  any  one  crossing  they  cannot  fail  to  have  a  beneficial  effect  upon 
all  the  crossings  for  a  long  distance  below.  A  limit  will  finally  be  reached,  however, 
when  the  benefit  will  cease  to  be  visible  and  practical.  What  that  limit  is  can  be 
ascertained  only  by  experience.  It  is  believed  that  3  or  4  miles,  which  will  generally 
include  two  or  three  crossings,  is  far  within  the  limit,  and  that  it  may  be  assumed  with 
certainty  that  the  works  designed  for  the  improvement  of  one  crossing  may  be  dis- 
tributed over  all  the  crossiugs  for  a  distance  of  at  least  3  or  4  miles  above. 

A  dike,  E  F,  was  accordingly  proposed  near  Minton  Point,  to  run  out 
from  the  foot  of  Devil's  Island  obliquely  down  stream.  The  function 
of  this  dike  was  to  shut  off  the  flow  tx)wards  Minton  Point,  and  to  send 
the  river  down  from  this  place  in.  concentrated  shape.  The  channel 
issuing  from  Cape  Eock  would  have  no  contending  stream  to  force  it 
out  of  its  natural  path.  It  would  cross  over  to  the  Illinois  shore  in  a 
compact  body,  and  returning  against  the  Cape  Girardeau  bar,  would 
strike  it  as  one  immense  jet  of  water.  It  was  not  expected  that  this 
dike  alone  would  complete  the  i*emoval  of  the  bar.  Adike,  C  D,oppo8ite 
.  Cape  Girardeau,  was  designed  to  complete  the  work.  It  was  to  be  con- 
structed after  the  completion  of  the  work  near  Minton  Point,  when  it 
was  expected  it  could  be  placed  without  interfering  with  navigation. 

Before  the  works  could  be  begun  a  number  of  changes  from  the  con- 
ditions shown  on  the  map  occurred,  the  most  important  of  which  were 
a  large  increase  in  the  volume  of  water  flowing  by  Minton  Point  and  a 
marked  increase  in  the  height  and  size  of  the  bar  in  the  front  of  Cape 
Girardeau.  The  volume  flowing  by  Minton  Point  was  about  equal  to 
that  in  the  steamboat  channel,  and  had  an  equal  depth.  Heavy  caving 
of  the  bank  was  going  on  near  Minton  Point.  The  bar  in  front  of  Cape 
Girardeau  had  received  deposits  from  10  to  15  feet  in  thickness,  and 
portions  of  it  were  dry  at  a  stage  18J  feet  above  low  water.  At  its  low- 
est point,  towards  its  upstream  end,  there  was  a  depth  of  but  2J  feet 
of  water  at  a  stage  7.2  feet  above  low  water.  The  width  of  the  deep 
water  inside  the  bar  next  to  the  landing  was  diminished  to  from  200  to 
400  feet.  These  changes  did  not  involve  any  important  modifications 
of  the  plan,  but  they  indicated  the  necessity  of  its  immediate  execution. 

The  work  was  begun  in  August  last,  near  Minton  Point,  the  system 
of  construction  employed  being  the  same  as  that  used  under  my  direc- 
tion elsewhere  upon  the  river  below  the  mouth  of  the  Missouri.  Within 
a  month  after  beginning  the  work  its  influence  upon  the  Cape  Girar- 
deau bar  was  perceptible. 

The  primary  hurdle  E  F  was  still  unfinished  when  the  water  began 
to  cut  through  the  bar  and  to  wash  away  the  side  of  it  next  tlie  town. 
This  action  increased  as  the  works  progressed,  until  there  was  in  Octo- 
ber a  navigable  channel  over  the  bar  and  a  strong  draught  of  water 
down  the  shore  inside.  A  heavy  rise  in  the  river  at  this  time  hastened 
the  work  of  excavation.  By  the  Ist  of  December  the  bar  had  practi-  . 
cally  disappeared.  The  desired  object  had  thus  been  atta.ined  by  the 
construction  of  works  located  more  than  3  miles  distant,  and  with- 
out in  any  manner  obstructing  navigation.  The  works  opposite  Cai>e 
Girardeau  became  unnecessary  except  as  a  preservative.  In  that  ca- 
pacity, however,  they  were  considered  important.  The  prolonged  high- 
water  of  last  autumn  and  this  spring  has  caused  material  changes  in 
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the  location  of  the  channel  in  the  vicinity  of  Devil's  Island  and  above. 
Under  the  new  circumstances,  the  works  erected  last  autumn  could  not 
be  exx)ected  to  keep  the  channel  permanently  in  front  of  Gape  Girar- 
deau, notwithstanding  the  fact  that  they  caused  it  to  go  there.  To  in- 
sure its  present  location  under  all  circumstances  of  approach  from  above, 
the  works  opposite  the  town  are  required.  They  were  begun  in  April, 
but  the  original  plan  was  modified  by  leaving  out  all  the  secondary 
hurdles,  retaining  only  the  primary  hurdle  C  D.  At  the  end  of  the 
year  this  hurdle  had  reached  a  length  of  600  feet. 

Enlarged  sections  of  the  river  in  front  of  Gape  Girardeau,  taken  on 
the  line  A  B,  are  given  on  Plate  XX.  They  show  the  dimensions  of 
the  bar  at  that  point  at  the  time  the  works  were  planned,  at  the  time 
they  were  begun,  at  the  end  of  the  working  season  last  autumn,  and 
at  the  end  of  th.e  fiscal  year. 

These  works  were  under  the  local  supervision  of  Mr.  J.  A.  Worthen, 
assistant  engineer,  from  whose  report  extracts  are  hereto  appended^ 
marked  A,  to  which  attention  is  invited  for  details. 

The  expenditures  were  $43,529.90,  of  which  amount  $25,179.84  was 
specially  appropriated  by  the  river  and  harbor  acts  of  June  14,  1880^ 
and  March  3,  1881,  and  the  balance  was  allotted  from  the  general  ap- 
propriation for  the  improvement  of  the  Mississippi  River  between  the 
Illinois  and  Ohio  rivers. 

To  complete  the  original  project  there  remained  to  finish  the  hurdle 
opposite  the  town  and  to  protect  the  bank. 

Money  statement 

July  1,  1881,  amount  available 125,179  64 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 25,179  84 

Amount  (estimated)  required  for  completion  of  existing  project *41, 820  04 

Amount  that  can  be  piol]t>ably  expended  in  fiscal  year  ending  June  30, 1884 .     42, 000  00 


REPORT  OF  MR.   J.   A.    WORTHEN,    ASSISTANT  ENGINEER. 

Cape  Girardeau,  Mo.,  July  17,  1882. 
Major:  I  have  the  honor  respectfully  to  submit  my  annual  report  of  operations  for 
improving  the  Mississippi  River,  near  Cape  Girardeau,  Mo.,  and  Miuton  Point,  IlliDois, 

conducted  under  your  direction,  during  the  fiscal  year  ending  June  30,  1882. 

•  *  I*  #  «  •» 

Plate  XX  is  a  sketch  of  the  river  near  Cape  Girardeau  and  Minton  Point,  showing 
its  general  features,  channels,  and  sand-bars  as  they  appeared  in  September,  1880,  river 
at  a  9-foot  stage. 

The  changes  which  took  place  from  low  water,  1880,  to  low  water,  1881,  were  such 

as  to  excite  grave  apprehensions  for  the  future  of  the  harbor  at  this  point. 

##  •  «  #  ## 

In  August,  1881,  the  dry  bar  terminating  the  projected  hurdles  near  the  foot  of 
Devil's  Island  had  entirely  di8api>eared,  there  being  12  feet  of  water  at  the  point  F, 
and  a  small  bar  had  made  out  from  the  foot  of  the  island. 

The  bar  above  Cape  Rock  had  increased  to  double  its  former  size,  and  the  long  con- 
ical bar,  which,  beginning  just  below  Cape  Rock^  extended  out  towards  the  middle  of 
the  river  and  down  in  front  of  Cape  Girardeau  Landing,  had  assumed  enormous  pro- 
portions. The  dry  portion,  as  shown  upon  Plate  XX,  had  changed  its  form,  without 
materially  affecting  it«  area,  while  the  lower  portion,  in  front  or  Cape  Girardeau,  had 
received  deposits  10  to  15  feet  in  depth.  This  latter  portion  of  the  bar,  about  4.000 
feet  in  length  and  from  200  feet  to  600  feet  in  width,  beginning  opposite  the  moutn  of 
Sloan  Creek  and  extending  down  past  the  levee  about  «500  feet,  was  then  dry,  its  crest 
rising  to  a  height  corresponding  to  an  18.5-foot  stage  of  the  river. 

*  Estimate  of  last  year  diminished  bv  amount  allotted  irom  funds  appropriated^for 
improving  Mississippi  River  between  Illinois  and  Ohio  rivers. 
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Between  the  bar  and  the  landing  was  a  narrow  channel  from  200  feet  to  400  feet  in 
width,  with  a  depth  of  18  feet  below  thelevee,  9  feet  at  the  mouih  of  Sloan  Creek,  and 
4^  feet  over  the  head  of  the  bar.  The  lowest  stage  of  water  daring  the  year  occorred 
in  September,  and  was  7.2  feet ;  the  depth  of  water  over  the  head  of  the  bar  was  then 
but  2i  feet.  The  only  access  to  Cape  Girardeau  levee  at  this  time  was  around  the  foot 
of  the  bar  and  up  this  narrow  channel. 

•  «  «  4>  «  If  • 

Descending  steamers  were  compelled  to  i>ass  the  city  and  nm  ui>  behind  the  bar, 
backing  out  as  they  had  come  in. 

The  steamboat  channel,  beginning  at  the  head  of  DeviVs  Island,  followed  along  the 
western  bank  to  near  its  foot,  then  crossing  to  the  Missouri  shore  at  Little  Floral 
Creek,  followed  that  shore  i)a8t  Cape  Rock  into  midstream  and  held  nearly  a  due 
course  to  the  government  light,  then  on  the  ]>oint  of  rocks  near  the  southern  boundary 
of  the  city  of  Cape  Girardeau,  touching  the  Missouri  shore  again  at  this  point. 

The  shoalest  water  in  this  channel  at  any  time  during  the  season  was  6.5  feet,  and 
was  found  on  the  crossing  from  Devil's  Island  to  the  Missouri  shore  at  Little  Floral 
Creek. 

Leaving  the  steamboat  channel  near  the  foot  of  Devil's  Island  w^as  another  channel, 
making  a  slight  detour  around  the  foot  of  Devil's  Island  to  Mintou  Point,  then  grad- 
ually finding  its  way  backlo  the  middle  of  the  river,  joining  the  steamboat  channel 
again  just  below  Cape  Rock.  Although  this  channel  was  more  direct  than  the  former, 
and  contained  the  same  depth  of  water,  its  course  not  having  been  definitely  marked, 
was  not  known  to  pilots. 

Among  other  changes,  the  most  noticeable  was  the  inroads  of  the  river  upon  the 
Illinois  shore  the  entire  distance  from  the  mouth  of  the  chute  south  of  Devil's  laland 
to  and  below  the  site  of  the  proposed  works  opposite  Cape  Girardeau.  This  cutting 
of  the  bank  varied  at  different  points  from  30  to  50  yards,  being  greatest  at  Mintoo 
Point,  where  the  erosion  was  still  ^oing  on,  and  continued  until  the  works  at  this 
point  had  advanced  for  a  time  and  its  effects  had  begun  to  be  felt. 

1.   LOCATION  AND   EXTENT  OF  WORKS  CONSTRUCTED  DURING  THE  YEAR. 

The  fiscal  year  just  closed  has  been  remarkable  for  its  protracted  period  of  high 
water  throughout  the  Mississippi  Valley,  and  especially  in  the  lower  river  country. 

For  three-fourths  of  the  year  the  river  at  Cape  Girardeau  was  above  a  15-foot  stage, 
and  during  the  months  of  October  and  November,  1881,  and  April,  May,  and  June, 
1882,  it  ranged  from  20  feet  to  28  feet,  a  greater  portion  of  the  time  oscillating  be- 
tween 23  feet  and  28  feet.  This  unprecedented  occurrence,, frustrating  every  attempt 
to  predict  the  ri^  and  fall,  or  the  probable  action  of  the  river,  has  obstructed  the 
progress  of  the  work  and  greatly  increased  the  cost  of  construction. 

The  long  and  mild  winter  of  unusually  high  water  divided  the  year  into  two  dis- 
tinct working  seasons. 

Following  the  operations  of  the  fiscal  year  in  their  chronological  order,  the  work 
done  during  each  half  year  has  been  described  separately. 

The  plant  having  been  prepared,  its  transfer  from  Saint  Louis  to  Minton  Point,  Illi- 
nois, the  site  of  the  work  first  to  be  constructed,  was  begun  Augast  10,  and  with  other 

preliminary  arrangements  occupied  a  period  of  seven  days. 

•  «••**  ft 

On  the  18th  day  of  August  the  primary  hurdle  line  £  F  at  Minton  Point  was  located. 
At  fhis  time,  the  river  at  a  9- foot  stage,  about  650  feet  at  the  shore  end  of  the  hurdle 
line  was  across  a  dry  bar,  •  •  •  the  crest  of  the  bar  corresponding  in  height  to  a 
lO^-foot  stage  of  water. 

To  complete  the  hurdle  as  it  advanced  and  close  the  gap  which  otherwise  would 
have  existed,  it  was  necessary  to  make  the  shore  connection  by  an  off^t  hurdle,  *  •  • 
leaving  the  shore  250  feet  upstream  from  the  point  £,  where  was  found  snfiioient  depth 
of  water  to  float  the  nile-dnvers,  and  joining  the  hurdle  line  beyond  the  bar.    •»    •    * 

On  the  19th  four  pile-drivers  commenced  driving  piles  at  different  points  along  the 
bar. 

The  piles  in  the  hurdle  line  were  in  the  main  driven  6  feet  apart,  the  hurdle  to  be 
constructed  by  Hurdling  or  wattling  the  brush  directly  upon  the  piles. 

The  brace-piles  for  receiving  the  foot  of  the  braces  were  driven  at  intervals  of 
about  20  feet,  and  at  distances  from  the  hurdle  line  which  would  give  the  braces  an 
inclination  of  45^,  as  near  as  miffht  be. 

As  soon  as  the  pile-driving  had  advanced  to  a  suitable  distance  from  the  shore  the 
footing  mattress  was  begun  and  carried  forward  as  fast  as  the  piles  were  driven. 

The  nurdling  was  also  begun  and  the  several  branches  of  the  work  moved  on  to- 
gether, completing  the  hurdle  as  they  advanced.  The  height  fixed  upon  for  the  con- 
struction of  this  work  was  that  of  a  20-foot  stage  of  the  river. 

On  August  31  pile-driving  in  the  primary  line  had  reached  a  point  80D  feet  from  the 
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t;  O,  or  about  1,500  feet  from  the  point  £  at  the  shore  end,  when  two  pile- 
v^'ere  removed  to  secondary  hurdles  Nos.  2  and  3,  and  began  driving  piles  in  the 

'Water  at  the  bar. 
fc^  csondarv  hurdles  were  located  in  parallel  lines  at  intervals  of  400  feet,  and 
<    from  the  primary  hurdle  in  having  no  footing  of  brush  to  protect  the  bed 

8.conr.  Their  construction  has  in  all  cases  followed  that  of  the  primary  hurdle, 
ontinued  in  this  manner  to  the  1st  of  October,  when  the  line  of  piling  in  the 
r  liurdle  had  advanced  into  2*^  feet  of  water.  It  had  now  reached  a  point  350 
rond  the  channel,  passing  around  the  foot  of  the  island  to  Minton  Point,  and 
iv^in^  completion,  its  extremity  being  about  200  feet  from  the  point  F.  *  *  * 
is  time  the  river  was  at  a  1*2  foot  stage,  rising  rapidly  aud  carrying  heavy 
of  drift.  As  it  continued  to  swell,  the  volume  of  water  seeking  the  more  di- 
i>Tinel  to  Minton  Point  was  so  large  and  its  course  apparenty  so  fixed  as  to  lead 
conclusion  that  this  channel  or  some  modification  of  it,  in  contradistinction  to 
Ottsiug  to  the  Missouri  shore  at  Little  Floral  Creek,  would  be  the  main  channel 
»t^ages  above  a  medium,  if  it  did  not  result  in  the  low-water  channel. 
4ti<Ulen  rise  of  3  feet  in  forty-eight  hours  from  October  2  to  October  4  sent  down 
je  liurdle  *  *  •  a  body  of  water  25  feet  in  depth,  loaded  with  drift,  and  flow- 
^  ^"elocity  not  less  than  4^  miles  per  hour.  In  its  etibrt  to  follow  the  channel  the 
D  l>roke  through  the  line  of  piling  about  350  feet  from  its  outer  end.  The  waters 
5  tlirough  the  gap  with  irresistible  force,  rapidly  eroded  the  bed,  overturned 
r<lle,  and  carried  away  one  section  of  footing  mattress  400  feet  in  length,  which 
c«n  constructed,  but  conld  not  be  sunk  into  position  on  account  of  the  accumu- 
of  drift. 

erosive  action  continued  along  the  hunlle  line  from  the  point  where  the  mat- 
ad.  been  placed  outward,  and  ceased  only  when  that  portion  of  the  line  of  piling, 
»t  in  length,  which  had  been  driven  beyond  this  point,  was  destroyed. 
bis  time  the  primary  hurdle  was  1,756  feet  iu  length,  1,475  feet  of  which  was  com- 
In  con^quence  of  the  detour  at  its  shore  end,  the  extremity  of  the  hurdle  was 
t  1,625  feet  from  the  shore  or  point  £  in  direct  line  of  location, 
mating  the  amount  destroyed  during  the  season,  the  total  length  of  primary  hur- 
tven  aggregated  2,256  feet,  and  of  footing  mattress  constructed,  2,156  feet, 
continue  operations  upon  the  primary  hurdle  under  the  difficulties  then  existing 
.  liave  been  extremely  expensive  and  progress  very  unsatisfactory,  if,  indeed,  any 
?«H  could  have  been  made  at  all. 

these  reasons  work  upon  this  hurdle  was  temporarily  suspended,  and  was  not 
led  on  account  of  high  water,  which  submerged  the  hurdle  and  remained  above 
oot  stage  till  the  close  of  the  season. 

lie  the  work  of  extending  the  primary  hurdle  was  thus  delayed  the  construction 
sondary  hurdles  Nos.  2,  3,  4,  5,  and  6  progressed  steadily  from  the  time  it  was 
1  to  November  19,  when  operations  were  suspended  for  the  season, 
^-driving  advanced  quite  rapidly  over  the  entire  area  protected  by  the  primary 
e,  and  would  have  completed  the  system  of  hurdles  had  it  not  been  for  the  high 
r,  varying  from  a  2.3  to  a  28  foot  stage,  during  the  latter  part  of  October  and  the 
b  of  November,  which  maintained  a  channel  along  the  outer  ends  of  the  hurdles 

from  25  feet  to  30  feet  in  depth,  with  a  current  from  4  to  5  miles  per  hour. 
B  progress  of  hurdling  was  variable,  and  a  greater  portion  of  the  time  quite  slow, 
e  depth  uf  water  was  too  great  to  admit  of  wattling  the  brush  upon  the  piles, 
>t  for  a  short  distance  at  the  shore  ends  of  the  hurdles;  aud  the  ways  upon  which 
hstruct  curtains  were  in  course  of  preparation. 

o  aggrf'g&te  length  of  secondary  hurdles  driven  was  5,329  feet,  of  which  2,101  were 
deted,  except  the  bracing. 

is  work  was  distributed  as  follows:  Hurdle  No.  2,  791  feet  driven,  and  complete  ; 
le  No.  3,  1,014  feet  driven,  877  feet  complete;  hurdle  No.  4,  1,292  feet  driven,  364 
complete;  hurdle  No.  5,  1,392  feet  driven,  260  feet  complete  ;  hurdle  No.  6,  840  feet 
m  and  GOO  feet  complete. 

wk  was  resumed  April  20,  with  the  river  at  a  22-foot  stage. 

^h-water  having  prevailed  a  greater  portion  of  the  winter,  the  channels  in  the 

iity  of  Cape  Girardeau  ha<l  become  fixed,  and  did  not  change  perceptibly  during  the 

Qd  half  of  the  year.    »    •    *     • 

le  damage  done  to  the  hurdles  at  Minton  Point  by  thn  protracted  floods  was  com- 

itively  slight.    The  small  breach  near  the  shore  end  ofrthe  primary  hurdle,  which 

red  itself  abt>nt  the  Ist  of  December,  had  enlarged  to  130  feet ;  50  feet  of  the  outer 

of  hunlle  No.  5,  which  extended  into  the  channel,  had  gradually  worn  away;  and 

feet  of  the  chute  end  of  huitlle  No.  6,  falling  within  the  violent  eddy  which  had 

ie<l  at  the  foot  of  Devil's  Island,  had  been  destroyed. 

nmediately  upon  resuming  operations  the  breach  near  the  shore  end  of  the  primary 

He  was  repaired.     While  this  wa»s  being  done  the  river  advanced  to  a  23i-foot  stage. 

In  submerged  the  hurdles  and  rendered  their  extensiou  impracticable.    April  28 
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operations  at  Minton  Point  were  a  second  time  snspended  on  ac<M>aiit  ti  i^ 
On  th^  27th  day  of  April  two  pile-drivers  cooimeneed  driving  piirs  s  :it| 
hnrdle  line  opposite  Cape  Girardeaa,  and  on  the  28th  a  third  joined  tbrc..  T| 
this  hurdle  extended  over  a  period  of  thirty -foar  days.  At  no  time  dan^iii 
was  the  water  below  a  22-foot  stage,  and  on  May  30  it  had  reached  s  ^k'« 
when  operations  were  temporarily  suspended.  The  depth  of  water  in  vbi-  u  'm 
was  constructed  varied  from  21  to  30  feet.  The  force  of  the  carrent  wan  ub 
sistible. 

•  •  *  •  •  • 

In  addition,  to  these  obstructions,  severe  storms,  followed  by  high  wiad»i 
west-northwest,  which  prevailed  for  several  days  at  a  time,  were  fnaqoeai 

Under  these  difficulties  the  rate  of  progress  upon  this  hurdle  was  ii4*ecsb&s 
and  the  construction  rendered  much  more  expensive  than  it  otherwise  vi« 
been. 

The  depth  of  water  being  too  great  to  admit  of  brush  bein^  wattled  sptsi 
the  hurdle  has  been  completed  by  constructing  ll^ht  curtaina  upon  the  «iu| 
for  the  purpose,  and  launching  them  into  position  in  a  manner  explained  uma 
of  construction." 

In  extending  the  hurdle  it  has  been  necessary  to  construct  the  foonit£  sj 
fast  as  the  piles  were  driven,  and  at  the  same  time  to  brace  the  piles  tirmlr.  \k 
better  able  to  euard  against  losses  by  keeping  as  little  apace  a£»  possbk  bed 
pile-drivers  and  the  braced  hurdle. 

As  the  hurdle  advanced  the  resisting  forces  increased,  and  gre^i  di&ml^ 
perienced  in  maintaining  its  line. 

Pile-drivers,  placed  in  position,  with  four  125-poand  anchors  for  aecnrity.»fr 
downstream  and  entirely  out  of  reach  of  the  hurdle.  Clumps  of  piles  r»sH 
three  piles  in  each  dump,  driven  at  intervals  of  about  200  f«?et,  in  a  line  a»  j 
might  be  parallel  to  and  about  150  feet  upstream  from  the  hurdle  line,  wrrt- 
to  for  ancnorage.  These  in  many  cases  proved  inadequate  to  wiihstiantd  ti 
brought  to  bear  upon  them  by  the  pile-drivers  while  hoisting  piles  into  the  a! 
lowering  them  to  the  bottom  in  30  feet  of  water. 

In  some  instances  all  the  piles  in  the  clump  were  broken  oft'  above  the  gt& 
in  others  the  tops  of  the  clumps  were  drifted  downstream  in  such  a  maiiiifl^ 
piles  were  pulled  up. 

Much  difficulty  has  also  been  experienced  in  sinking  the  footing  mattra 
was  constructed  in  sections  about  130  feet  in  length  and  50  feet  in  width.  Gi 
is  required  to  maintain  the  mattress  in  position  while  descending  to  the  htM 
is  sometimes  the  case  that  the  mattress  is  improperly  ballasted  by  loading; 
stream  edge  too  heavily  at  first,  thus  causing  it  to  sink  more  rapidly  thaci  tfa 
stream  edge;  just  the  reverse  of  what  it  should  do.  This  has  t-aken  place  lb 
stances,  and  the  current,  coming  in  contact  with  the  upper  surface  of  the  i 
forced  it  down  against  the  piles  after  the  manner  of  a  curtain.  The  stniit^  p 
by  this  abrupt  stopping  of  the  current  were  enormous,  and  in  both  iiutAM 
away  the  mattresses  and  destroyed  nearly  twice  its  length  of  the  hurdle  diiri 

At  the  close  of  the  year  the  primary  hurdle  opposite  Cape  Girardeau  wis  €01 
length. 

The  hurdles  driven  and  constructed  during  the  year,  including  repairs,  ka 
aggregate  8,880  linear  feet,  of  which  2,386  linear  leet  was  in  the  primaiyh 
Minton  Point,  5,320  linear  feet  in  secondaries  at  Minton  Point,  and  1,13  lied 
primarv  hurdle  opposite  Cape  Girardeau. 

The  height  fixea  upon  as  a  standard  to  which  the  works  were  tobecti 
that  corresponding  to  a  20-foot  stage  of  the  river;  but,  on  account  of  high  wi 
standard  was  deviated  from. 

At  Minton  Point  the  primary  hurdle  and  secondaries  Nos.  2  and  3  were  can 
20-foot  stage;  secondaries  Nos.  4,  5,  and  6  were  driven  at  a  higher  stage  of  wi 
were  left  as  follows:  No.  4,  at  a  23-foot  stage ;  No.  5,  at  a  24-foot  stage:  aud 
26-foot  stage.  Opposite  Cape  Girardeau  the  primary  hnrdle  was  complete  to 
stage  of  the  river. 

2.    FOUMS   OK   CONSTRUCTION. 

Regarding  the  detailed  forms  of  construction  very  little  need  l^e  said,  as  d 
of  Mr.  D.  M.  Currie,  assistant  engineer,  for  1881  upon  this  subject  was  very  exl 

The  two  general  forms,  the  fixed  hurdles  and  the  curtaiu  hurdles,  hare  b 
throughout  the  year.     During  the  first  half  of  the  year  the  *<  fixed  hurdle^ 

entirely,  the  brush  being  wattled  upon  the  piles  in  depths  of  water  less  thu 

«  «  •  *  «  «  I 

The  form  of  ^'curtain  hurdle'^  used  opposite  Cape  Girardeau,  with  detaile 
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of  constructing  and  placing  curtain,  is  shown  on  Plate  V,*  in  which  Figs.  1,  2,  and  3 
are  respectively  section,  plan,  and  elevation.  When  the  curtain  has  been  constructed 
upoQ  the  ways  it  is  launched  bodily  upon  the  wat<»r  and  floats  against  the  piles.  '^  *  ^ 
The  edge  in  contact  with  the  piles  is  made  fast  to  them,  and  a  quarter-line  stretched 
from  the  up-stream  corner  of  the  curtain  to  the  hurdle.  *  •  *  This  being  done,  men 
with  pikes  or  hurdling-forks  stand  upon  the  bar^e  and  begin  its  sinking  by  bearing 
upon  its  up-stream  edge.  *  *  *  The  current  striking  the  top  surface  of  the  curtain 
revolves  it  about  its  fixed  edge  into  position.     •     *     *  ^ 

lu  this  method  of  placing  tne  curtain  no  stone  is  required  for  sinking  or  securing  it 
in  position. 

With  the  top  edge  fast  to  the  piles,  the  bottom  edge  held  from  sliding  along  the 
hurdle  by  the  quarter-line  above  referred  to,  and  the  coustant  force  of  the  current 
acting  as  a  lateral  component  to  resist  any  tendency  to  move  in  that  direction,  the 
oartain  could  not  or  need  not  I>e  more  secure. 


3.   METHOD  OF  DRIVING  PILES. 

«  #  #  ■*,♦  #  # 

The  pile-drivers  used  during  the  past  year  were  of  the  pattern  used  at  Horsetail  Bar 
and  other  i>ointH.  The  piles  driven  during  the  year  have  been  by  jet  and  hammer 
combined,  except  in  case  of  repairs,  where  the  piles  were  driven  through  a  footing  mat- 
tress or  drift-pile,  rendering  the  jet  impracticable  when  the  hammer  alone  was  used. 
But  few  instances  of  this  kind  have  occurred,  and  have  not  beou  made  distinct  note  of 
in  connection  with  the  statement  below  given. 

PILES   DRIVEN  BY  JET  AND   HAMMER. 

Time,  working  hours 2, 635 

Number  of  piles  driven 2,036 

Average  depth  driven,  feet ., 14.3 

Number  of  piles  driven  per  hour  ...* * 0.77 

Number  of  feet  driven  per  hour 11.07 

The  above  statement  is  Ki^en  not  as  an  example  to  be  followed,  but  as  a  means  of 
comparing  work  done  in  difierent  localities  and  under  entirely  different  circumstances. 

The  past  year  having  been  one  noted  for  its  unfavorable  influences,  any  standard 
deduced  from  a  single  point  of  application  would  lead  to  an  erroneous  conclusion  as 
to  what  could  be  done  in  other  localities,  or  under  different  circumstances  in  the  same 
locality. 

4.   PROGRESS  MADE  TOWARDS  COMPLETING  THE   IMPROVEMENT. 

Large  deposits  have  been  made  during  the  year  over  the  area  reclaimed  by  the  hur- 
dles at  Mmton  Point,  aggregating  1,100,000  cubic  yards. 

In  addition  to  this,  large  deposits  have  been  made  along  the  Illinois  shore  at  Min- 
ton  Point  and  below  the  primary  hurdle  opposite  Cape  Girardeau  which  cannot  be 
estimated,  but  are  as  evidently  the  result  of  the  work  as  are  those  lying  within  the 
hurdle  area.  • 

•  ««***• 

To  show  more  clearly  the  changes  which  occurred  immediately  in  front  of  the  city 
of  Cape  Girardeau,  four  sections  on  the  line  A  B  were  taken  at  different  times,  and  are 

shown  with  all  necessary  facts  in  Figs.  1,  2,  3,  and  4  on  the  map,  Plate  XX. 

•  «««««« 

Very  respectfully,  your  obedient  servant, 

J.   A.    WORTHEN, 

J89ist4int  Engineer, 
Maj.  O.  H.  Ernst, 

Corps  of  Engineers^  U,  S,  A. 


*  Plate  omitted. 


Digitized  by  VjOOQ IC 


1656      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

R5. 

IMPROVEMENT  OF  OSAGE  RIVER  IN  KANSAS  AND  MISSOURI. 

Dike  work  was  done  below  Tuscumbia  at  Moore's  Flats  (40  miles 
from  the  mouth)  and  at  Berry's  Shoal  (51  miles  from  the  mouth). 

At  Moore's  Flats  the  straightening  of  the  chute,  which  had  been  be- 
gun at  the  date  of  my  last  annual  report,  was  completed.  The  dan 
was  extended  120  feet  and  the  training  wall  about  200  feet..  About 
3,000  cubic  yards  of  gravel  were  excavated  from  the  channel,  giving  it 
a  depth  of  3  feet  when  the  Tuscumbia  gauge  read  2i  feet.  This  depth 
was  afterwards  increased  by  the  action  of  the  river  to  4  feet  at  the 
same  stage. 

At  Berry's  Shoal  the  training  wall  was  extended  450  feet,  and  about 
1,200  feet  was  raised  and  repaired,  and  1,897  cubic  yards  gravel  was 
excavated  from  the  channel. 

Dredging  was  done  at  Schieler's,  Clark's  Island,  Hoskin's  and  Kirk- 
man's  shoals,  all  of  which  are  below  Tuscumbia,  60  miles  from  the 
mouth. 

Overhanging  trees  were  removed  from  the  bank  and  snags  from  the 
channel  between  Grand  River  and  the  mouth  of  the  Osage,  a  distauoe 
of  about  176  miles.  There  were  removed  in  all  six  hundred  and  ninety- 
nine  trees  and  four  hundred  and  sixty-three  snags.  This  work  was 
made  as  complete  as  the  prevailing  high  stage  of  the  river  would  per- 
mit. It  has  been  of  much  benefit  to  navigation.  It  is  intended,  how- 
ever, to  go  over  the  same  ground  at  low  water.  The  work  will  be  ex- 
tended also  to  Osceola,  the  head  of  navigation,  230J  miles  from  the 
mouth. 

The  amount  of  excavation  done  at  each  shoal  and  the  number  of 
trees  and  snags  removed  at  the  diff'erent  localities  are  given  in  the 
report  hereto  appended,  marked  A,  of  Mr.  W.  S.  Simpson,  assistant 
engineer,  under  whose  direction  the  work  was  done. 

The  funds  on  hand  are  believed  to  be  sufficient  to  complete  the  work 
to  Osceola.  A  new  supply  of  these  obstructions  is  to  be  expected  in 
the  future,  but  how  rapidly  they  will  accumulate  is  a  matter  of  con- 
jecture. It  is  thought  that  an  appropriation  of  $5,000  will  be  sufficient 
to  accomplish  all  that  may  be  required  during  the  year  ending  June 
30,  1884.  The  gauges  at  Warsaw  and  Tuscumbia  were  read  daily 
throughout  the  year.  Their  records  are  hereto  apprehended,  marked 
B  and  C  respectively. 


ii 


Money  statement 


July  1,  18«1,  amount  available |31,908  88 

Miscellaneous  receipts 35  95 

131,944  83 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 20,406  45 

July  1,  1882,  outstanding  liabilities 49  87 

— — —    20,456  32 

July  1, 1882,  amount  available 11, 488  51 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.      5, 000  00 
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RKPORT  OF  MR.   W.   S.   SIMPSON,  ASSISTANT  ENGINEER. 

Jefferson  City,  Mo.,  JuJy  1,  1^82. 
R  :  I  bave  the  houor  to  submit  the  following  report  of  operations  for  iinprov- 
.ge  River,  Missouri  and  Kansas,  for  the  fiscal  year  ending  June  30,  1882. 
tc  17tb  of  June  work  was  commenced  at  Moore's  Flats,  in  removing  the  bar 
aigbteiiiii^'the  wall  at  that  place,  as  per  instrnctions  received  from  yon  on  the 
tbe  aaine  month.  This  work  was  carried  on  until  September  17^  when  it  was 
ted. 

work  required  to  be  done  at  this  shoal  was  to  remove  a  large  gravel  bar  some 
t  in  length,  95  feet  in  width,  and  at  ordinary  low- water  about  2  feet  above  the 
>f  tbe  river— and  to  avoid  which  the  crook  in  the  wall  had  originally  been 
-and  required  the  removal  of  some  3,000  cubic  yards  of  gravel,  the  extension  of 
rie  cposs-dam  and  training  wall,  the  former  120"feet,  the  latter  800  feet,  and  the 
tbening  and  rebuilding  of  some  200  feet  of  the  old  training  wall. 
means  of  doing  this  work  was  to  use  scrapers  worked  by  teams,  which  would 
e  tbe  gravel  until  the  soft  deposit  of  the  bottom  of  the  bar  would  be  reached, 
tbe  balance  of  the  required  depth  would  be  obtained  bv  laborers  with  pick  and 
\f  tbe  excavated  material  being  loaded  on  barges  and  t^ie  same  removed  by  the 
boat. 

>  work  was  greatly  delayed  during  the  months  of  July  and  August  by  the  excess* 
hot  weather  which  prevailed  during  the  greater  part  of  these  two  months,  and 
I  rendered  it  almost  impossible  to  work  either  men  or  teams,  and  also  by  not 
;  able  to  get  teams  or  men  in  the  (quantity  that  could  have  been  used  to  advan- 

The  dredging  was  carried  on  until  a  depth  of  1.5  feet  was  secured  over  the  place 
e  the  bar  had  been.  In  addition  to  the  work  of  removing  this  bar,  the  head  or 
hnte  was  dredged  out  to  a  depth  of  2  feet  below  low  water, 
e  work  done  at  this  shoal  was  tlift  heaviest  undertaken  during  the  season,  and 
esnlted  in  a  great  improvement,  at  least  for  the  time  being,  to  the  navigation  of 
iver.  The  subsequent  rises  which  have  taken  place  have  cut  out  this  channel 
i  now  there  is  not  only  a  straight  chute,  but  also  one  that  when  the  water  has 
I  at  2i  feet  on  our  Tuscumbia  gauge,  has  showed  not  less  than  3  feet  through  its 
»  leu&;tb.  There  was  also  cut  and  removed  from  the  banks  at  this  shoal  thirty- 
overhanging  trees,  and  from  the  channel  sixteen  snags. 

iring  the  months  of  August  and  September,  in  addition  to  the  work  at  Moore's 
B,  dredging  was  also  done  at  ScheUer's,  Clark's  Island,  Hoskin's  and  Kirkman's 
ds,  and  the  same  class  of  work  commenced  at  Berry's. 

b  Clark's  Island  there  were  removed,  by  dredging,  327  cubic  yards  of  gravel ;  from- 
filer's,  191  cubic  yards ;  from  Hoskiu's,  61  cubic  yards ;  and  from  Kirkman's  Shoal, 
cubic  yards ;  but  at  the  latter  place  we  were  not  able  to  complete  the  work  at 
time  on  account  of  the  material  being  too  soft  to  use  teams  and  scrapers,  and 
trwards  it  was  finished  by  using  the  steamboat,  drawing  the  same  through  the  bar 

using  the  wheel  to  create  sufficient  current  to  carry  the  deposit  into  deep  water. 
Kerry's  Shoal  is  one  that  during  last  year  considerable  work  had  been  done  on  in 

way  of  erecting  a  cross-dam  and  training  wall,  but,  like  many  others,  required 
siderable  work  to  be  done  the  succeeding  season,  for  the  reason  that  after  a  chan- 
has  l>een  confined  by  work  of  this  kind  the  first  rises  that  occur  always  serve  to- 
ur out  the  channel  at  the  head  of  the  chute,  and  the  material  is  then  carried  down 
1  lodged  in  such  quantities  at  the  foot  of  the  shoal  that  the  current  fails  to  carry  it 
ay,  and  dredging  has  to  be  resorted  to^  It  is  also  found  necessary  to  increase  the- 
ight  of  the  wall  and  extend  its  length  until  water  is  reached  which  is  deep  enough 
allow  of  a  large  deposit  of  gravel  before  the  same  will  again  become  an  obstruction. 
)n  the  17th  of  September,  the  work  having  been  completed  at  Moore's  Flats,  the- 
tamboat  and  party  engaged  in  that  work  were  removed  up  to  Berry's  Shoal,  and 
9  work  of  raising,  repairing,  and  extending  the  training  wall  at  that  place  com- 
«nced.  On  our  way  up  the  river  we  were  detained  two  days  at  Kirkman's  Shoal, 
edging  out  a  bar  containing  some  220  cubic  yards  of  gravel  which  had  formed  at 
e  foot  of  that  shoal,  and  which  was  too  soft  to  admit  of  teams  being  used  in  remov- 
g  it.  Work  was  carried  on  at  Berry's  Shoal  until  October  5,  and  up  to  that  date. 
0  feet  of  the  training  wall  had  been  raised  and  repaired,  requiring  the  useofSSO* 
ibio  yards  of  stone  and  230  cords  of  brush.  There  were  excavated  from  the  channel 
this  shoal  1,879  cubic  yards  of  gravel. 

On  the  5th  of  October  the  river  began  to  rise  very  rapidly,  and  by  evening  of  that 
ly  we  were  compelled  to  suspend  all  operations,  the  river  a  short  time  after wards- 
•aching  the  height  of  21  feet  above  low  water.  On  the  7th  of  October  the  steamboat 
DdaWtbe  laborers  (with  the  exception  of  three,  who  were  retained  for  the  care  and 
)pairof  some  of  the  property)  were  discharged. 
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Owinff  to  represeutations  made  to  me  by  the  owners  of  the  large  class  of  stean- 
boats  plying  upon  the  river,  that  the  overhanging  timber  on  the  banks  of  the  river 
above  Tuscambia  seriously  interfered  with  the  navigation  during  high  water  eveo 
more  than  at  low,  I,  on  the  28th  of  October,  made  application  to  you  to  be  allowed  to 
•commence  the  work  of  removing  the  leaning  timber  from  the  banks,  beginning  at  Lim 
Creek,  some  60  miles  above  Tuscumbia,  and  working  downstream  until  the  river  wis 
low  enough  to  resume  work  at  Berry's  Shoal.  On  tne  30th  of  the  same  month  I  re- 
ceived your  instrnctions  to  resume  work  in  the  manner  indicated,  and  on  the  2d  of 
November  left  Osage  City  with  steamboat  and  crew  ;  arrived  at  Linn  Creek  the  4ft 
■and  commenced  the  work  of  cutting  and  removing  the  leaning  timber  from  the  banta 
the  same  day,  and  reached  Tuscumbia  on  the  13th,  having  worked  at  nine  different shoaU^ 
■cutting  and  removing  from  the  banks  thereof  three  hundred  and  sixteen  trees  and 
from  the  channel  fifteen  snags,  and  at  one  point  blasting  a  large  rock  from  the  chanDeL 

November  the  14th  work  was  resumed  at  Berry's  Shoal  and  carried  on  until  tbt 
18th,  when  the  river  again  rose  to  such  a  height  that  all  work  had  to  be  suspended. 

The  work  of  removing  timber  from  the  banks  of  the  river  had  been  of  so  much  benefit 
to  steamboat  navigation  that  I  was  earnestly  requested  to  continue  the  work  aboTi 
liinn  Creek,  some  30  miles,  to  Proctor's  Creek.  Accordingly,  under  instructions  from 
you,  the  steamboat  and  crew  left  Osage  City  on  the  23d,  reached  Proctor  Creek  on 
the  25th  of  November,  and  began  the  work  of  removing  the  leaning  timber  from  the 
banks.  Work  w^as  done  at  seven  dilterent  shoals  between  Linn  Creek  and  Proctor 
Creek,  and  four  hundred  and  fifty-five  trees  cut  from  the  banks  and  seventeen  soagi 
removed  from  the  channel.  Porter's  Mills  Shoal  was  decidely  the  worst  one  on  toe 
river,  and  there  was  removed  from  it  alone  two  hundred  and  fifty-four  trees.  Tbe 
work  on  this  portion  of  the  river  was  finished  as  far  as  it  could  be  done  at  the  stage 
of  water  we  then  had  on  December  9,  and  on  the  10th  of  that  month  work  wtt 
^ain  resumed  at  Berry's  Shoal,  and  continued  until  the  20th,  up  to  which  time  tbe 
wall  had  been  extended  450  feet  in  all,  and  raised  and  repaired  for  about  1,200  feet 
nsing  for  this  work  890  cubic  yards  of  stone.  This  about  finished  the  work  necessary 
to  be  done  at  this  shoal,  with  the  exception  of  a  few  points  to  be  cut  off,  which  are  toe 
hard  for  the.  current  to  wash  out,  so  as  to  have  the  channel  the  required  width. 

On  the  20th  of  December  the  river  again  rose  to  such  a  height  that  all  work  had  te 
be  suspended,  and  the  season  being  so  far  advanced  I  determined  to  close  operations 
for  the  year. 

In  moving  down  the  river  I  stopped  at  Dixon's  Shoal  and  removed  from  tbe  bank 
twenty-one  trees  which  had  become  quite  an  obstruction  to  navigation.  We  reached 
Osage  City  December  21,  when  the  steamboat  and  all  the  laborers  were  discharged 
And  the  property  placed  in  charge  of  a  watchman  for  the  winter. 

On  March  23,  1882,  I  received  instructions  from  yon  to  make  preparations  to  resume 
operations  by  removing  the  leaning  timber  from  the  banks  and  snags  from  the  chaor 
nel  on  that  part  of  the  river  between  Warsaw  and  TuHcunibia.  Arrangements  were 
made  with  the  steamer  Emma,  and  we  left  Osage  City  on  Monday  the  27th  instanL 
Owing  to  the  steamer  having  freight  upon  her,  which  she  had  engaged  to  deliver  at 
the  several  landings  upon  the  river,  we  did  not  get  full  control  of  ner  until  the  29th. 
We  arrived  at  Warsaw  on  Friday  the  31st,  and  after  an  examination  we  concluded  to 
commence  operations  about  4  miles  above  Warsaw,  at  the  mouth  of  Grand  River, 
some  176  miles  from  Osage  City.  The  steamer  and  party  were  moved  ap  to  that  point 
and  commenced  removing  the  overhanging  timber  from  the  banks.  This  work  hie 
been  carried  on  at  intervals  up  to  the  present  time. 

We  have  been  obliged  to  suspend  operations  four  times,  first  on  April  14,  when  the 
river  rose,  the  water  standing  on  our  Tuscumbia  gauge  10  feet.  On  the  20th  of  same 
month  work  was  resumed  and  carried  on  until  the  27th,  when  the  river  again  rose  to 
■such  a  height  that  we  were  compelled  to  suspend  all  operations.  Work  was  again 
resumed  on  the  4th  of  May  and  carried  on  until  the  29th,  when  we  were  obliged 
again  to  susjiend  all  operations  on  account  of  another  heavy  rise  in  the  river,  (he 
water  standing  on  our  Warsaw  gauge  at  21  feet  and  on  the  Tuscumbia  gauge  24  feet 
Above  low-water.  Work  was  again  resumed  on  June  14  and  carried  on  up  to  the 
present  time. 

Below  you  will  find  a  list  of  shoals,  with  the  number  of  overhanging  trees  cut  from 
the  banks  and  snags  removed  from  the  channel. 

It  will  be  remembered  that  this  is  the  first  time  that  this  river  has  ever  been  cleaiie4 
out,  and  although  the  banks  as  a  general  rule  are  qnite  stable  and  are  not  cut  by  the 
-current  to  a  great  extent,  still  there  were  a  great  many  snags  in  the  channel  whieh 
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D  obstructions  to  navigation  for  a  long  time,  and  wbicfa  required  a  great  deal 
SbV>or  aud.  time  to  remove. 


Najuea  of  Hhoals. 


ior's  Shoal. 

.T«aw  Shoalis 

rkey  Creek  Shoal 
e  Camp  Shoal 
an  Inland  Shoal  . . 
c  Buffalo  Sh«ial  . . . 
t<^  Hough  Shoml  . . 
iicwam . 


uch's  Island 

klny  Creek 

th  Moore'a  I>UDd. . 

'er'a  Island 

tjctor  Creek  Sboals . 

auffmau*a  Shoal 

im  Caphev*8 

enry  Cable's 

Uiabeth  Cable's  .... 
)saffe  Iron  Works  . . . 

lohnger  Creek 

orter'a  Mills  Shoals, 
aah  WlUiama 
filbam  Williams.... 

'oater's  Sboala 

torce'n  Sboala 

ialt  Shoal 

i4*e  Stophena  Shoal. . . 

V^ideFord  

tound  Island 

»teven'8  Sboal 

UgGravoia 

Little  Gravoia 

Jburlis  Sboal 

Rusael's  Sboal 

▲.  Brockman 

Baliiie. 


Unslo  Sboal .. . 
Perry's  Sboal... 

Kirkman 

Reynolda , 

Ho«khi*ft  Sboal 
Moore's  Flats.. 
SngarCreok  ... 

White  Oak 

Bois  Bnile 

Dixon 

Shipley 


20 


55 

6 

53 

«  i 

50 

23  ' 

47 

11  . 

45 

5 

42 

7 

38 

1 

10 

37 

3 

34 

33 

6  1 

27 

46 

10 

5  1 

eo9 

463 

D  closing  iny  report  for  this  year  I  can  cor  fidently  say  that  the  work  upon  the  river 

the  last  year  has  been  of  great  benefit  to  the  navigation  of  same.    We  nave  worked 

IT  a  distance  of  176  miles,  and  upon  the  greater  part  of  this  t  here  never  had  been 

f  work  of  any  kind  ever  undertaken  before. 

The  commerce  upon  the  river  has  increased  to  a  great  extent.    In  1873  there  was 

iy  one  steamboat  owned  upon  the  river.    At  the  present  time  there  are  nine  steam- 

ftts,  ivith  an  average  of  two  barges  to  each  boat,  which  are  constantly  plying  upon 

» river. 

rh^re  has  not  been  less  than  2^  feet  of  water  in  the  channel  on  the  first  150  milea 

kce  last  October,  and  at  that  depth  for  only  a  few  days  at  a  time. 

The  navigation  of  the  river  was  not  interrupted  at  all  last  winter  by  ice,  and  boats 

jre  kept  constantly  emploved  during  the  winter  months. 

The  heavy  rises  in  the  fall  and  first  part  of  winter  were  very  destructive  to  the  raft 

terest,  and  catised  the  almost  total  suspension  of  this  kind  of  navigation  on  the 

wer  part  of  the  river,  but  at  the  same  time  it  increased  the  steamboat  navigation 

^w  double  that  it  had  been  in  former  years. 

The  works  between  the  mouth  and  Tuscumbia  have  stood  remarkably  well,  and 
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in  every  place  have  done  all  that  has  been  expected  of  them,  and  when  several  timo 
the  water  stood  on  oar  Tuscumbia  gauge  2^  feet  above  low  water  there  was  at  every 
shoal  below  that  place  where  the  channel  had  been  contracted,  except  one,  a  mlioK 
depth  of  over  4  feet,  *  the  exception  being  the  channel  at  Kirkman's  Shoal,  which  was 
owing  to  a  boat  having  grounded  by  not  keeping  in  the  channel.  In  sparring  her 
back  again,  they  cut  up  the  chute  and  formed  lumps  of  gravel  to  such  an  extent  that 
the  current  has  never  been  able  to  carry  them  out,  and,  owing  to  the  continued  higli- 
water,  we  have  been  unable  to  remove  same. 

I  would  respectfully  recommend  that  another  season  that  an  appropriation  be  asked 
for  the  purpose  of  continuing  the  removal  of  snags  from  the  channel  and  overhanging 
timber  from  the  banks  as  far  up  as  Osceola. 

The  Osage  River  is  now  reached  by  railroads  at  two  points,  whose  termini  are  at 
its  banks,  and  which  do  not  cross  it,  the  first  at  Warsaw,  where  the  road  from  S«- 
dalia  ends.  This  road  is  almost  entirely  supplied  by  the  products  of  the  Osage  Vallef 
between  Osceola  and  that  point,  a  distance  of  78  miles.  And  on  this  section  the  nft 
interest  is  very  large,  and  the  number  of  railroad  ties  and  lumber  which  has  been 
rafted  down  the  river  and  shipped  from  that  point,  has  been  quite  large.  And,  agaip, 
a  branch  of  the  Missouri  Pacific  Railroad  from  Jefferson  City,  which  has  been  bnutiB 
the  last  year,  taps  the  river  at  the  mouth  of  the  Little  Gravois,  a  distance  from  Warsaw 
of  95  miles.    This  section  of  the  river  has  supplied  this  road  with  nearly  all  of  its  trade. 

This  section  has  been  very  thoroughly  cleaned  out,  and  for  a  number  of  years  will 
require  but  a  very  little  work  of  this  kind  to  be  done  on  it.  Below  the  mouth  of  the 
Little  Gravois,  the  trade  of  the  river  is  almost  entirely  done  by  steamboats,  and  the 
works  which  have  Jbeen  built  will  always  require  a  small  appropriation  for  the  parpoee 
of  repairs  and  removing  of  snags  which  may  lodge  in  the  several  chutes  where  the  nver 
has  been  contracted. 

Respectfully  submitted. 

W.  S.  Simpson, 

Maj.^O.  H.  Erxst,  Assistant  Engineer. 

Corps  of  Engineers f  U.  S.  J. 

Statement  of  ths  commerce  upon  the  Osage  River  from  July  1,  1881,  to  June  30, 1882. 
Articles.  JQuantitj'.j     Valne. 


Tons.     ' 

901.013  i-HilroafUies i I  $396,405  31 

3,100,000  feet  walnnt  logs  rafted 93, 000  «• 

225,000  feet  walnut  lumber  boated I 9, 000  00 

3,800,000  feet  oak  logs  rafted 76,U00  00 

50,000  feet  oak  hmiber  boated ! . : I  1, 250  0* 

281,000  pine  shingles i 702  3 

10.000  laths 15  0* 

286,150  feet  pine  lumber 405.  5  5, 723  00 

130  cords  wood 19,S.0  325  ft> 

81J  tons  hav 81.5  1,63000 

66J  Tons  baryta 66.5'  2,60000 

283  hogs 1 3,39600 

326  barrels  flour \         32. 0  2, 119  OO 

192.063  bushels  wheat '    5,762.0  ,  240. 07S  75 

9,772  bushels  corn ;        254.6  I  7,3»(!0 

1,101  bushels  oat« ,         21.0  I  595  50 

2,211  tons  miscellaneous  freight 2,211.0  i 


Total 9,028.5  ,    840,2^95 


E 


The  following  steamboats  have  been  employed  on  the  river  during  the  year :  Phil. 
.  Chap  pell,  Aggie,  Tuscumbia,  Coleman,  Sport,  Carrie,  Jim  Watson,  Emma,  Jobo 
L.  Rhodes,  D.  Hurlburt. 

I  have  been  unable  to  get  the  number  of  trips  made  by  each  boat,  as  some  have 
changed  ownera  and  others  have  left. 

The  C happen  made  the  trips  to  Osceola.     The  others  have  been  at  different  times 
as  far  up  as  Warsaw.    The  Rhodes  made  only  one  trip,  and  that  as  far  as  Tnscambis. 
The  average  charge  per  ton  for  freight  between  Tuscumbia  and  Osage  City  has  been 
about  $4. 

Very  respectfully,  &c., 

•  W.  S.  Simpson, 

Assistant  Engineer. 

•  Channel  depth  at  low- water  not  observed.    River  has  not  fallen  below  a  d^foot 
stage  since  November.    Previously  to  that  it  was  below  that  stage  nearly  three  months. . 
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B. — Record  of  gauge  at  Warsauj  Mo.ffoi*  the  fiscal  year  ending  June  30,  1882. 
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Feet.  • 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet 

1 

8.00 

0.10 

—0.60 

9.00 

8.00 

4.00 

3.70 

3.10 

15.00 

4.10 

2.00 

17.00 

2  ' 

6.00 

0.10 

—0.60 

12.50 

3.20 

3.80 

3.60 

3.10 

14.00 

3.80 

2.80 

15.80 

3 

4.10 

0.  10 

—0.60 

17.20 

3.00  i 

3.60 

3.50 

3.00 

11.00 

3.60 

2.70 

14.70 

4 

3.00 

0.00 

—0.60 

18.40 

2.80 

3.40 

3.40 

3.00 

8.00 

3.40 

2.50 

14.00 

5 

2.60 

0.00 

—0.60 

15.  .50 

2.60  ! 

3.20 

3.30 

2.90 

7.00 

3.20 

2.80 

13.40 

6 

2.30 

—0.10 

—0.60 

io.:jo 

2.40 

3.10 

3.20 

2.90 

7.00 

3.10 

4.90 

12.  00 

7 

2.10 

•—0.10 

—0.60 

6.00  : 

2.40 ; 

3.00 

3.10 

2.90 

7.00 

3.00 

4.20 

9.50 

8 

1.80 

-0.10 

—0.60 

4.00 

2.  00  ! 

2.90 

3.00 

3.00 

7.09 

3.40 

3.50 

6.70 

9 

1.60 

—0.  20 

—0.60 

11.80 ; 

2.00 

2.80 

3.10 

3.10 

8.08 

4.30 

3.30 

4.50 

10 

1.40 

—0.20 

-0.  60  ■ 

17.00 

2.00 

2.70 

3.30 

3.10 

10.07 

5.90 

3.20 

3.70 

11 

1.20 

—0. 30 

—0.50  . 

14.00 

3.00 

2.60 

3.30 

3.20 

13.00 

7.30 

4.30 

3.00 

12 

1.10 

—0.30 

—0,  .''XJ 

8.00 

10.00 

2.50 

3.  40 

3.20 

12.07 

8.50 

4.20 

3.40 

IS 

1.00 

—0.40 

—0.60 

6.50  . 

12. 10 

3.60 

3.90 

3.10 

12.00 

8.00 

3.70 

6.30 

14 

0.90 

— o.r>o 

—0.60 

5.40 

12.  30 

4.70 

6.00  , 

3.10 

11.00 

6.70 

3.30 

7.20 

15 

0.80 

—0.50 

—0.60 

4.80 

12.  20 

5.20 

7.20 

3.0O 

10.05 

5.30 

3.00 

6.00 

16 

6.70 

—0.50 

—0.70 

4.50 

11.50 

4.60 

7.20 

2.90 

9.06 

4.00 

2.70 

5.30 

17 

2.00 

—0.60 

—0.70 

4.00 

10.70 

4.00 

6.10 

2.80 

8.08 

3.30 

2.50 

5.40 

18 

2.50 

—0.60 

—0.70  , 

11.00 

15.00 

3.50 

5.30 

2.70 

8.00 

3.10 

2.30 

6.80 

19 

2.40 

-0.60 

—0.70 

12.50 

19.00 

3.30  1 

4.70 

19.00 

7.03 

2.90 

2.20 

7.80 

20 

2.00 

—0.60 

—0.70 

12.50 

20.00 

3.20 

4.10 

26.00 

6.02 

2.70 

2.10 

7.40 

21 

1.70 

—0.60 

—0.70 

12.60 

21.00 

9.50  ; 

4.00  ' 

31.00 

5.04 

2.60 

2.00 

8.60 

22 

1.50 

—0.60 

—0.70 

12.60 

15.00 

11.40 

4.30 

35. 00 

7.00 

2.50 

1.90 

9.50 

23 

1.30 

—0.60 

—0.70 

12.00 

11.40 

13.00 

4.10 

32.50 

7.05 

3.00 

1.80 

10.60 

24 

1.20 

—0.60 

—0.70 

10.00 

7.90 

11.80 

3.90 

30.50 

6.03 

4.00 

3.50 

11.00 

S5 

1.00 

—0.60 

—0.70 

7.60 

6.70 

9.30 

3.80 

28.00 

5.02 

4.80 

•8.00 

10.60 

26 

0.80 

-0.60 

—0.70 

6.00 

5.70 

7.6>  ' 

3.70  ! 

23.  00 

4.05 

5.50 

9.20 

10.30 

27 

0.60 

—0.60 

—0.70 

5.00  1 

5.00 

6.00 

3.60 

20.00 

4.03 

4.70 

17.00 

9.80 

S8 

0.4) 

—0.50 

—0.70 

4.30  ' 

4.60 

5.20 

3.50 

16.50 

4.07 

4.00 

21.00 

7.00 

29 

a  30 

—0.50 

—0.60 

3.80 

4.40 

4.60 

3.50 

5.03 

3.50 

21.70 

.^.80 

30 

0.20 

—0.50 

9.00 

3.40 

4.20 

4.20 

3.30 

4.08 

a2o 

19.00 

4.50 

31 

0.10 

—0.60 

3.00  * 

3.90 

3.20 

4.05 

18.00 

C. — Record  of  gauge  at  Tuscumhia,  Mo,,  for  the  fiscal  year  ending  June  30,  1882. 
[Zero  of  gaufre,  low-water  of  1854.] 
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Feet 

Feet 

Feet 
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1 

10.55 

0.20 

—0.45 

1.70 

4.05 

5.65 

5.  2.) 

4.20 

20.00 

6.10 

4.70 

20.60 

2 

10.30 

0.10 

—0.45 

9.  65 

3.70 

5.35 

4.90 

4.10 

17.10 

5.90 

4.15 

18.00 

8 

8.45 

0.00 

—0.45 

13.60 

3.60 

5.10 

4.55 

3.90 

16.00 

5.60 

3.85 

17.20 

4 

6.65 

—0.05 

—0.50 

16.95 

3.65 

4.75 

4.25 

3.70 

14.40  , 

5.15 

3.60 

16.10 
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5.00 

—0.15 

-0.50 

18.  00 

3.55 
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4.05 

3.65 

12.90 

5.75 
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15.16 

« 

8.45 
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—0.55 

17.55 

3.40 

4.35  ! 

3.85 

3.60 

10.40 

6.50 

3.70 

14.46 
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2.90 

-0.25 

-0.55 

14.60 

3.05 

4.30 

3.75 

3.70 

8.60  * 

6.25 

4.20 

13.20 

8 

2.55 

—0.30 
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10.70 

2.85  , 

4.00  1 

3.70 

3.95 

7.50 
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2.60 
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8.30 

5.10 

5.66 

9.40 
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2,05 
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16.40 

2.40 

3.65  , 

4.00 

4.10 

9.25 

8.95 

6.06 

7.30 

11 

L70 

—0.40 

-0.40 

17.95 

2.35  1 

3.50  ' 

4.25 

4.30 

12,00 

5.90 

4.70 

6.06 

12 

1.60 

—0.45 

-0.40 

17.60 

2.40  ' 

3.40 

4.30  ' 

4.30 

13.60 

7.40 

6.15 

4.96 

13 

L20 

—0.45 

-0.46 

13.10 

6.80  i 

3.40  , 

4.90 

4.50 

13.85 

8.80 

6.65 

4.60 

14 

1.00 

-0.45 

—0.45 

9.50 

11.90  1 

4.35  , 

6.00  , 

4.30 

13.35  1 

9.15 

6.70 

4.50 

15 

0.90 

-0.50 

-0.  40 

7.90 

12.30  1 

6.20  1 

7.70 

4.10 

12.60 

8.60 

4.86 

7.85 

16 

0.70 

—0.50 

—0.45  , 

7.35 

12.35 

6.45 

8.50  ' 

3.95 

11.80 

7.65 

4.20 

&80 

17 

0.56 

—0.55 

—0.45  , 

6.50 

12.00  ! 

6l30  ; 

8.80  1 

3.80 

11. 10  1 

6.85 

8.86 

7.15 

18 

0.65 

-0.55 

-0.50 

6.60 

15.60  , 

6.50 

&35  , 

3.70 

10.36  ; 

4.80 

3.50 

6.40 

19 

0.65 

-0.55 

—0.50 

11.60 

20.00 

5.00 

7.40  1 

13.80 

9.65  ; 

4.30 

3.25 

6.55 

20 

2.55 

—0.80 

—0.50  1 

12.60 

23.50 

4.90 

6.50 

26.50 

8.80  , 

3.95 

8,10 

aoo 

21 

2.46 

—0.60 

—0.50 

12.86 

24.00  : 

5.60 

5.90  ] 

30.00 

8.20 

3.70 

2.90 

8.76 

22 

2.10 

-0.60 

-0.55  , 

12.90 

22.50  1 

9.30 

5.40  1 

35.00 

8.25 

3.86 

2.76 

0.20 

23 

1.60 

—0.60 

-0.55  ' 

12.85 

18.50  i 

11.80 

6.40  1 

37.50 

8.36  I 

6.10 

2.55 

9.66 

24 

1.35 

—0.80 

—0.55 

12.60 

14.85  ! 

13.40 

6.65  , 

35.00 

8.80 

6.15 

2.70 

10.40 

26 

1.10 

-0.60 

—0.60  1 

11.55 

10.80 

13.30 

5.75  , 

34.00 

8.25  , 

6.10 

a  10 

11.35 

26 
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—0.60 

-0.60  1 
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6.60 

8.80 
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—0.45 
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6.15  ' 

7.00 

4.70 

6.  BO  , 
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—0.50 
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6.30 
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24.25 
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survey  of  osage  river,  missouri,  prom  tusoumbia  to  moutl 

of  rainey  greek. 

Unitied  Statbs  Engutbsr  Opfigb, 

Saint  LouiSj  Mo.,  April  21,  1881. 

Obneral:  I  have  the  honor  to  transmit,  herewith,  tracings*  of  the 
maps  of  the  Osage  Eiver  between  the  mbuth  of  Bainey  Creek  and  Tus- 
cumbia,  ten  sheets  Of  plan  and  one  sheet  of  profile,  surveyed  last  anturoo 
by  Mr.  S.  E.  McGregory,  assistant  engineer,  under  the  authority  con- 
tained in  your  letter  of  July  8, 1880.  The  report  of  Mr.  McGregory  h 
also  transmitted. 

Upon  each  sheet  of  plans  is  a  portion  of  the  river  platted  upon  a  scale 
^^  Tchru'  Upon  the  same  sheet  a  separate  plan  of  each  shoal  is  given 
upon  a  scale  of  ^J^^.  The  profile  shows  the  bottom  of  the  river  io 
the  channel,  the  elevation  of  both  banks,  and  the  low-water  slope,  the 
zero  of  the  profile  being  the  low- water  line  at  Tnscumbia.  The  hori- 
zontal scale  of  the  profile  is  j-q^^  and  the  vertical  scale  is  1  inch  to  6 
feet.  Distances  are  given  in  miles  from  Kainey  Greek  upon  both  plan 
and  profile,  being  marked  upon  the  former  in  red  ink  and  upon  the  latter 
in  black. 

The  length  of  river  covered  by  the  survey  is  79^  miles.  In  this  dis- 
tance it  receives  but  one  important  tributary,  the  Niaugua  River,  which 
enters  it  from  the  south — see  sheet  4 — about  30J  miles  below  Eainey  Creek. 
The  Niangua  is  reported  by  Mr.  McGregory  to  be  "a  stream  of  consider- 
able size,  which  is  fed  by  perennial  springs,  and  from  which  the  Osage 
derives  nearly  one-half  of  its  supply  during  low-water." 
*  The  fall  between  Rainey  Creek  and  the  Niangua  is  24.08  feet  in  30J 
miles,  or  9.47  inches  i)er  mile,  and  between  the  Niaugua  and  TuscumbU 
41  feet  in  49  miles,  or  10.04  inches  per  mile.  This  fall  is  not  by  aoy 
means  uniform.  The  river  consists  of  a  series  of  deep  lakes  or  pools, 
upon  which  there  is  practically  no  fall,  separated  by  shoals  upon  which 
all  the  fall  is  concentrated. 

In  the  pools  the  movement  of  the  water  is  imperceptible  and  the  ve- 
locity cannot  be  accurately  measured.  The  shoals  are  usually  composed 
of  coarse  gravel,  through  which  a  large  portion  of  the  water  finds  its  way 
by  leakage.  The  area  of  cross-section  of  the  stream  has  here  to  be  esti- 
mated. These  circumstances  render  it  very  difficult  to  measure  the  low- 
water  discharge  of  the  river.  No  new  discharge  observations  were  made 
by  Mr.  McGregory.  The  discharge  at  ordinary  low- water  was  estimated 
by  Mr.  Wm.  M.  Gordon,  in  1875,  to  be  350  cubic  feet  per  second,  though 
the  discharge  actually  measured  by  him  at  Alfred's  Shoal,  above  Bainey 
Creek,  was  but  64  cubic  feet  per  second  (see  Annual  Report  of  Chief  of 
Engineers  for  1875,  page  496).  In  an  unpublished  report  on  file  in  this 
office,  dated  July  24, 1873,  upon  the  survey  of  the  river  below  Tuscumbia, 
the  discharge  is  given  by  Mr.  A.  H.  Blaisdell,  assistant  engineer,  at 
277  cubic  feet  per  second.  It  is  quite  certain  that  the  low- water  discharge 
does  not  exceed  300  cubic  feet  per  second,  and  that,  considering  the 
porous  character  of  the  soil,  a  much  less  quantity  is  available  for  pur- 
poses of  navigation. 

The  range  of  the  Osage  is  39^  feet.  At  high-water  it  is  a  vast  body 
of  water  flowing  with  the  great  velocity  due  to  a  slope  of  about  10  inches 
to  the  mile,  and  capable  of  moving  heavy  gnlvels  and  modifying  its  bed 
with  great  facility. 

Between  Rainey  Creek  and  Tuscumbia  there  are  fifty-six  shoals  which 


"TraciDgs  not  printed. 
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w  prominent,  or  one  to  every  1.4  miles.  Of  these^  thirty-three 
een  tbe  subject  of  ^<  improvement"  by  the  State  of  Missouri.  The 
Eire  sboinrn  upou  the  maps.  What  the  order  of  construction  of  these 
was  and  what  were  the  results  at  first  obtained  by  them  are  points 
wbicb  I  have  no  information.  They  seem  to  have  been  designed 
seutrate  the  flow  over  the  shoals  into  a  narrow  space,  with  a  view 
avating  a  permanent  channel  through  them.  Many  of  the  worka 
dly  located,  if  they  are  to  be  judged  by  the  state  of  affairs  now 
ig,  and  some  of  them  are  in  a  dilapidated  condition ;  but  their 
*8al  falure  is  due,  perhaps,  not  so  much  to  these  causes  as  to  the 
lat  they  were  designed  to  accomplish  an  impossible  task. 
St  of  the  shoals  and  their  distances  below  Kainey  Creek,  and  the 
ion  of  the  water  surface  at  the  head  and  at  the  foot  of  each  shoal, 
ftn  in  tabular  form  in  Mr.  McGregory's  report. 
examination  of  the  plan  shows  that  these  shoals  are  not  found  at 
;  where  the  low- water  width  is  unusually  great.  On  the  contrary^ 
idth  is  usually  less  than  in  the  pools.  The  stream  is  contracteu 
Horizontally  and  vertically,  and  the  shoals  therefore  constitute  true 
al  dams.  The  profile  shows  the  fifty-six  shoals  acting  in  that 
dty.  Above  each  shoal  is  a  pool  with  horizontal,  or  nearly  hori- 
1,  surface,  and  below  is  a  similar  pool. 
Bre  is  an  important  distinction  between  the  Osage  Eiver  at  low 

as  a  flowing  stream,  and  as  a  body  of  navigable  water.    Its  dimen- 

in  the  first  respect  are  dependent  upon  its  drainage  area  and  the 
al  rainfall,  and  these  cannot  be  altered  by  the  engineer.    Its  dimen- 

in  the  second  respect  are  dependent  upon  its  reservoir  capacity, 
this  may  be  enlarged  or  diminished  by  engineering  works.  As  a 
Qg  stream  alone  it  is  an  insignificant  creek,  discharging  less  than 
!ubic  feet  of  w*ater  at  its  mouth.  As  a  body  of  navigable  water  it 
this  time  a  series  of  capacious  lakes,  but  the  communication  be- 
n  the  lakes  is  difiicult. 

lese  fifty -six  natural  dams,  or  their  equivalent,  are  a  necessity  of  the 
r  if  its  present  capacity  as  a  body  of  navigable  water  is  to  be  retained. 
removal  of  any  one  of  them  will  lower  the  surface  of  the  pool  above. 
I^arities  of  the  bed  which  are  now  deeply  submerged  will  be  brought 
er  to  the  surface  and  new  shoals  will  be  developed.  The  removal 
lese  will  develop  others  and  will  reduce  the  depth  upon  the  shoals 
idy  improved,  bringing  them  again  into  prominence.  At  each  local 
;here  will  thus  be  a  long. series  of  alternate  improvement  and  dete- 
iktion. 

'  the  range  of  the  Osage  were  moderate,  and  there  were  no  tributa- 
to  disturb  this  process  by  the  introduction  of  new  supplies  of  gravel, 
light  be  practicable  in  the  course  of  time,  by  a  vigorous  application 
redges,  wing-dams,  and  training  walls,  to  bring  the  entire  river  to 
condition  of  a  canal  with  uniform  cross- section  and  uniform  slope, 

of  uniform  depth  throughout.  In  that  condition  its  navigability 
lid  have  reached  the  highest  state  of  perfection  of  which  the  free- 
zing channel  is  capable.  The  body  of  water,  however,  would  be  a 
imam.  The  lakes  would  all  be  drained,  and  would  be  replaced  by 
iream  of  which  the  width  would  not  exceed  80  feet  and  the  depth  2 
u  The  existence  of  gravel-bearing  tributaries  and  the  high-water 
racter  of  the  stream  will  prevent  the  realization  of  such  an  ideal 
ar;  some  parts  will  always  be  deeper  than  others.  As  this  ideal,  how- 
»r,  is  the  highest  result  at  which  we  can  aim  with  a  system  of  open- 
mnel  improvement,  the  supposition  that  it  has  been  accomplished  will 
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allow  the  merits  of  the  system  to  be 'judged  under  the  circumstanoei 
most  favorable  to  it. 

A  stream  80  feet  wide  and  2  feet  deep  will  not  be  adapted  to  the  com- 
merce of  the  Osage  Valley,  either  present  or  prospective.  Statistics  d 
the  commerce  of  the  river  during  the  six  months  ending  December  31. 
1880,  have  recently  been  collected  under  my  direction  by  Mr.  W.  Si 
Simpson,  assistant  engineer,  and  have  been  made  as  complete  as  prac 
ticable.    They  are  as  follows,  viz : 


Carried  by  boat. 

. 

Articles. 

Quantity.  1 

Value. 

1 
1  Weight. 

1 

!  Freight 
chargu. 

Wheat 

Flour 

Baryta  

Brick 

Miscellaneone 

Pine  lumber 

bushels  .         128.350 

barrels..                600 

....do....                341 

190,000: 

Unknown., 

tVet..         100,000 

cords.                  485 

$128.350  00 
3,600  00 
6,885  00 
&50  00 
Unknown... 
2. 000  00 
1. 212  50 

Ton*. 

3, 850  1 

59 

153 

388 

1            405 

1  $7,7O0N 
118  « 
BOON 
770  «• 
810  N 

Wood 

1 

1 

1 

Total  value  . . 

142,  997  50 

1 

Bafted. 

Valued  at- 

Railroad  ties,  709,805 |283,9a 

Oak  logs,  2,000,000  feet 30, 0« 

Walnut  logs,  300,000 7,5«' 

Total  value 311,423 

These  statistics  show  tbe  rafting  interest  to  be  about  double  the  boat- 
ing interest.  They  cover  a  period  during  which  the  low-water  season 
occurs,  and  it  is  probable  that  if  an  entire  year  were  included  the  rela- 
tive proportions  of  these  interests  would  be  altered.  But  it  will  be  safe, 
I  think,  to  regard  the  raftii^g  interest  as  at  least  equal  to  if  not  greater 
tban  the  boating  interest.  To  reduce  the  Osage  from  a  width  of  #0 
feet  to  80  feet  throughout  its  length  will  be  an  injury  to  that  interest 
which  will  not  be  mitigated  by  the  increased  depth  upon  the  sboals. 

A  depth  of  2  feet  will  enable  the  few  small  steamboats  now  employed 
to  navigate  the  river  for  a  larger  part  of  the  year,  carrying  passengers, 
the  mail,  and  small  quantities  of  freight,  but  it  is  evident  that  the  depth 
is  not  well  adapted  to  the  cheap  transportation  of  heavy  freight.  The 
amount  of  commerce  now  existing,  as  shown  by  the  statistics,  is  no 
measure  of  what  this  stream  will  one  day  be  called  upon  to  carry.  It  is 
to  its  prospective  rather  than  to  its  present  commercial  importance  that 
the  improvement  should  be  adai^ted.  The  valley  possesses  great  stores 
of  iron,  coal,  lead,  zinc,  marble,  and  other  useful  minerals.  A  2-foot 
navigation  will  not  aid  in  any  material  degree  to  develop  these  re- 
sources^ and  after  they  are  developed  it  will  be  regarded  as  absolutely 
insufficient. 

The  works  required  to  give  this  depth  are  in  direct  conflict  with  those 
required  to  give  a  greater  depth,  viz,  locks  and  dams.  They  result  in 
reducing  the  volume  of  navigable  water,  while  it  should  be  increased. 
They  constitute  solid  obstructions  in  the  bed  of  the  river,  risin^o  a 
height  of  3  feet  6  inches  above  low-water,  which  it  will  be  necessa^  to 
remove  before  the  present  capacity  of  the  stream  can  be  restored.  While 
of  doubtful  utility  for  the  present  needs  of  commerce — supposing  them  to 
be  successful — ^they  are  a  positive  injury  to  the  river,  taking  into  ac- 
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$&  future  necessities.  It  is  hardly  necessary,  in  view  of  the  forego- 
Lnquire  what  the  efifect  of  draining  these  lakes  would  be  upon  the 
y  condition  of  the  county. 

slack-water  improvement  of  this  stream  is,  I  think,  only  a  ques- 
time.  It  will  probably  not  be  seriously  undertaken  until  after 
;>roveinent  of  the  Missouri  Eiver,  into  which  it  empties,  and  in 
tliere  is  now  a  channel  depth  of  but  3  feet.  That  day  may  be  far 
3.  It  probably  is.  But  in  these  preliminary  operations  upon  the 
b  should  not  be  lost  sight  of.  Nothing  should  be  done  now  which 
nder  that  work  more  difficult  or  more  costly. 
le  the  final  results  of  removing  aU  the  shoals  are  thus  seen  to  be 
lUg  but  desirable,  there  are  several  reasons  why  that  plan  should 
3  have  its  partisans  among  those  immediately  interested  in  the 
v^ement.  It  permits  immediate  results  to  be  obtained  from  small 
priatioDs,  and  it  results  in  deepening  the  water  at  the  place  where 
rst  applied.  The  latter  fact  causes  the  casual  observer  to  believe 
if  universally  applied,  it  will  universally  deepen  the  water  Gon- 
ng  only  the  present  and  disregarding  the  future,  he  is  gratified  to 
%  depth  of  2  feet  at  a  spot  where  he  is  accustomed  to  find  but  6 
s,  and  he  naturally  urges  a  continuation  of  the  work.  Present 
Lt  having  a  more  powerful  influence  upon  his  mind  than  future  in- 
it  might  happen  that,  even  after  the  final  results  of  the  system  are 
comprehended  by  him,  he  would  still  urge  its  prosecution. 
e  river  itself  possesses  a  power  which  will  probably  prevent  the 
tion  of  such  evils  upon  it.  Seen  at  a  low  stage,  it  would  seem  in- 
We  of  modifying  its  own  bed  to  such  a  degree  as  to  neutralize  the 
.  of  excavation  in  a  short  time.  A  very  difterent  state  of  afiairs 
s,  however,  at  high-water.  The  gravel  moved  at  such  times  finds 
ivenient  lodgment  in  the  narrow  cuts  provided  by  the  dredge,  and 
are  promptly  filled  up.  The  same  thing  occurs,  though  to  a  larger 
ee,  if  there  are  wing-dams  and  training-walls,  the  result  being  that 
B  works  tend  rather  to  increase  than  to  diminish  the  height  of  the 
,1.  The  removal  of  all  the  shoals  csiu  therefore  only  be  attained,  if 
11,  by  renewed  and  persistent  efforts  with  the  dredge,  and  at  heavy 
L  cost.  The  temporary  deepening  of  the  water  at  a  few  of  them  is 
'  a  delusion. 

B  wing-dams  and  training- walls,  combined  with  dredging  by  means 
4srapers,  have  been  applied  to  a  portion  of  the  Osage  by  the  gov- 
nent,  it  is  proper  to  notice  the  circumstances  under  which  that  has 
n  done,  and  to  make  inquiry  as  to  the  results  obtained, 
'he  conclusion  that  no  permanent  improvement  of  the  open  channel 
practicable  was  reached  by  my  predecessor  several  years  ago.  In  his 
kual  report  for  1875  (see  Annual  Report  of  Chief  of  Engineers,  1875, 
^e  489),  he  says : 

earning  by  experienoe  that  the  Osage  River  conld  not  be  permanently  improyed 
kod  tra 


K-dams  and  training-dikes,  nnder  date  of  September  1, 1874,  with  the  approval 


;be  Chief  of  Engineers,  I  instrncted  my  assistant,  Mr.  William  M.  Gordon,  to  snr- 
tbe  river  from  Osceola  or  Roscoe  to  Tuscnmbia,  to  ascertain  by  actual  and  adcnrate 
vey  the  practicability  and  cost  of  a  lock  and  dam  navigation. 

The  report  of  this  survey,  which  was  completed  only  to  the  mouth  of 
liney  Creek,  was  dated  February  11, 1875,  and  gives  a  brief  sketch  of  the 
jtory  of  the  operations  up  to  that  time.  (See  Annual  Report  of  Chief 
Eigineers,  1875,  page  490.)  Upon  the  statement  of  facts  therein 
Bsented,  the  appropriations  for  the  river  ceased,  and  were  not  renewed 
itil  1878,  when,  by  the  act  of  Jane  18,  an  appropriation  was  made  of 
10,000.  Aportionof  this  was  applied  to  surveying  the  upperriverfrom 
105  E 
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Ottawa,  Kans.,  to  Osceola,  Mo.,  and  the  balance  applied  to  the  iinprov 
ment  of  the  lower  river,  below  Tuscumbia,  by  means  of  wing-dams  ai 
training-walls,  and  dredging  as  before. 

In  his  annual  report  for  1879,  GoloneT  Simpson  says : 

No  estimate  of  the  cost  of  completiDg  the  improvement  upon  the  system  practic 
hitherto  has  been  or  can  be  made. 

(See  Annual  Keport  of  Chief  of  Eugineers,  1879,  page  1045.) 

The  system  of  open  channel  improvement  was  applied  by  him  belc 
Tuscumbia  during  the  seasons  of  1878  and  1879,  and  was  continued  und 
my  direction  during  the  season  of  1880.  By  the  30th  of  June,  188 
temporary  improvement  had  been  ettected  upon  the  greater  part 
the  shoals  below  Tuscumbia.  The  obstructions  at  Shipley's  und  Burd 
shoals  had,  however,  been  renewed,  and  at  five  other  shoals  no  work  hi 
been  done. 

The  appropriation  June  14, 1880,  being  more  than  sufficient  to  provic 
for  the  works  required  during  the  year  at  these  places,  the  present  su 
vey  was  undertaken  in  August,  with  a  view  to  preparing  plans  of  ii 
provement  for  the  portion  of  the  river  above  Tuscumbia.  It  was  suppose 
at  that  time  the  improvement  wa«  less  temporary  than  it  really  wa 
and  that  it  would  be  practicable  to  carry  a  draught  of  2  feet  through  ' 
Tuscumbia  after  the  execution  of  the  works  contemplated  at  the  shoa 
above  referred  to.  The  low-water  season  of  last  autumn,  however,  d 
veloped  a  number  of  new  shoals,  upon  which  the  depth  was  less  than 
feet,  thus  confirming  the  opinion  of  my  predecessor. 

The  slope  of  the  river  below  Tuscumbia  is  much  more  gentle  than  thj 
above,  being  but  25  feet  in  60  miles,  or  5  inches  to  the  mile.  The  stej 
in  the  hydraulic  stairway  are,  therefore,  much  lower,  and  can  be  replace 
by  an  inclined  plane  much  more  easily  than  above  Tuscumbia.  Tl 
success  of  the  system  below  Tuscumbia  would  be  no  guarantee  of  ii 
success  above,  while  its  failure  there  is  evidence  that  the  failure  abo\ 
would  be  still  more  emphatic. 

The  conclusions  are — 

1st.  It  is  believed  to  be  impracticable  to  make  a  continuous  improve 
ment  by  means  of  dredging,  or  by  wing-dams  and  training- walls,  eith< 
with  or  without  dredging. 

2d.  If  practicable,  the  result  would  be  of  doubtful  utility  to  the  pre; 
ent  commerce  of  the  valley,  and  would  not  adapt  the  river  to  its  pro 
pective  commerce. 

3d.  The  construction  of  stone  dams  and  training-walls  in  the  bed  < 
the  stream  is,  when  taking  into  account  its  future  necessities,  an  injui 
to  it. 

4th.  A  lock  and  dam  improvement  is  the  only  means  of  permanentl 
deepening  the  channel,  and  the  time  for  seriously  undertaking  thi 
work  seems  not  to  have  arrived. 

It  is  accordingly  recommended  that  operations  upon  the  Osage  I 
limited  for  the  present  to  the  removal  of  overhanging  trees  from  tl 
banks,  and  of  such  snags  and  bowlders  as  may  be  found  in  the  channe 
and  that  the  funds  now  available,  $16,000,  exclusive  of  the  appropriatio 
of  March  3, 1881,  be  applied  to  carrying  that  work  as  far  as  the  mean 
will  permit,  working  up  stream  from  Tuscumbia. 
Very  respectfuUv,  your  obedient  sei-vant, 

O.  H.  Eenst,'? 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  8.  A. 


Captain  of  Engineers. 
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report  of  mr,  s.  k.  m^gregory,  assistant  engineer. 

Engineer  Office,  U.  S.  Army, 

Saint  Louis,  Mo.,  March  22,  1881. 
Captain  :  I  have  the  honor  to  submit  my  report,  together  with  maps  and  profile  of 
aarvey  of  Osage  River  made  in  the  months  of  August,  September,  and  October  of  last 
year,  under  instructions  from  you,  as  follows : 

•  •••««* 

This  survey  of  the  Osage  River  covers  a  section  not  embraced  in  previous  surveys 
and  completes  the  survey  of  the  whole  river  from  Ottawa,  Kans.,  to  the  mouth. 

The  party  was  organized  at  Jefferson  City  and  transferred  by  government  boat  to 
Tuscumbia,  which  was  reached  August  25,  1880.  As  first  organized,  the  party  con- 
^sted  of  eleven  persons,  but  as  the  difficulties  increased — occasioned  by  high-water 
ind  sickness  in  the  party — others  were  added ;  but  at  no  time  did  the  number  reach  the 
liaximum  allowed  in  your  order. 

The  survey  up  stream  from  Tuscumbia  was  commeuoed  August  26,  and  proceeded 
f  ithout  interruption  until  September  3,  when  a  heavy  rise  in  the  river  made  it  dilfi- 
0idt  to  move  our  flat-boat  up  stream  against  the  increased  current  without  steam 
fower.  The  water  at  that  time  covered  all  the  open  spaces  alone  the  shores,  and  the 
lurvey  had  to  be  continued  back  in  the  timber  and  brush  upon  tne  high  banks,  mak- 
kig  progress  very  difficult  and  slow.  Upon  being  made  acquainted  with  this  coudi- 
.Hon  of  things,  you  ordered  the  party  transferred  by  steamboat  to  Rainey  Creek,  which 
ras  reached  September  11. 

The  survey  down  stream  from  Rainey  Creek  was  commenced  September  13,  and  pro- 
gressed more  rapidly,  being  interrupted  only  by  sickness  in  the  party. 

The  survey  down*stream  closed  with  that  portion  made  up  stream  on  October  15 ; 
^ut  as  a  portion  of  the  up-stream  survey  had  been  made  during  a  temporary  rise  in 
the  river,  it  was  deemed  advisable  to  continue  the  line  further  down  the  river,  to  give 
the  low- water  shores  and  connect  special  surveys  and  examinations  of  shoals  with  pre- 
vious survey. 

•  The  field-work  of  survey  was  completed  October  18,  and  by  your  orders  the  party 
-^vas  transferred  to  Jefierson  City  and  discharged. 

J  The  work  upon  the  maps  (ten  in  number)  and  profile  was  commenced  October  23 
Und  is  now  completed. 

'    The  commercial  importance  of  the  Osage  River  has  been  fully  discussed  in  reports 
of  former  surveys  and  uothiug  more  need  be  said  upon  that  subject. 
■  ■    Levels  were  run  the  whole  distance,  connecting  with  Gordon's  benches  at  Rainey 
Creek  and  Blaisdell's  at  Tuscumbia. 

The  total  length  of  this  section  is  79^  miles,  with  a  total  fall  of  65.06  feet.  In  Mr. 
Gordon's  report  he  gives  the  total  fall,  as  quoted  from  State  engineei*'s  report,  as  65 
ieet. 

.  A  line  of  soundings  was  taken  the  total  length  of  the  survey  along  the  center  of  the 
channel,  and  cross-sections  made  upon  all  the  shoal  places  having  less  than  the  re- 
quired depth  at  low-water. 

'  The  maps  of  the  river  are  drawn  on  a  scale  of  loioo  fti^d  the  shoals  or  special  sur- 
I  veys  on  a  scale  of  yjW* 

The  profile  shows  the  bottom  of  the  river  and  elevations  of  both  banks,  low-water 
slope  of  the  river,  and  the  low-water  line  at  Tuscumbia,  which  is  zero  of  the  profile. 

•  The  following  is  a  tabular  statement  giving  the  names  and  number  of  the  shoals, 

•  the  distance  from  Rainey  Creek  to  ehch  shoal,  and  the  elevation  of  the  low- water 
slope  at  the  head  and  foot  of  each  shoal.  The  distances  are  given  in  miles  from 
Rainey  Creek,  and  are  marked  in  red  ink  on  the  map,  and  corresponding  distances  in 

•  black  ink  on  profile. 


Maps,  No.  of  sheet 


.  No.  1 


No.  2  . 


Name  of  sboalB. 


Bainey  Creek  . 
Seth  Moore.... 

Byers 

Proctor*8 

MoFarlin's ... 

Bapids 

Coftknan'B. 


DriBcoU  Island  . 


06.08 
03.15 
02.81 
01.00 
60.34 
68.07 
56.86 
64.40 


63.16 
02.81 
OLOO 
50.84 
58.09 
6\»4 
54.76 
64.83 
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^Tapt,  ^o.  of  sheet 


Th'o.2. 


iJo.  4. 


3I0.5. 


:n'o.  6  .... 


3fo.  7. 


3^0.8. 


2I0.9. 


ITo.  10  . 


Name  of  fthoals. 


11  ' 
12 
13  I 

14 : 

15 

16 

17 

18 

19 

20 

21 

22 

a-i 

24 

25 

26 

27 

28 

29  < 

30 

31 

32 

33 

34  I 

35 

36  I 

37  I 

38  , 

39  , 

40  I 

*^  I 

42  I 

43  I 

44  ! 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 


Wilson'g 1<9  ! 

Ht'ury  Cable •  ^  ' 

Sani  Cable  No.  1  ...  :  14 

Sam  Cable  No.  2 14t 

PoterCable -  ISi 

Bollioxer  Creek  No.  1 •. l«i 

Bollinger  Creek  No.  2 17    ■ 

BoUintrer  Creek  No.  3 171 

CarrollB 18 

Port«rMilI S3| 

Foater  lalaod 24i 

CaahWUliams ; 2^ 

Milbounie  WillUuna 27}  , 

Austin  Cranes 3& 

Linn  Creek 31 

Town 3S1 

Filar  Ear  No.  1 33 

Friar£arNo.2 S3| 

Foley  Island 35 

BiKKinaile 37 

Littl«  Kinslle I  38 

Dr.  Little 3»i 

Salt  IslandNo.  1 4U 

Salt  Inland  No.  2 1  4^ 

AuGlaire 44 

KavsNo.  i 454 

IUvsNo.2 ,  46 

Wash.  Lamb  No.  1 4<4 

Wash.  Lamb  No.  2 4M 

WideFotd '  50} 

Round  Island "  3l| 

BartStevens 1  5S1 

Widow  Stevens '  55| 

Big  Gravois  No.  1 ,  5n 

BiKOravoiaNo.  2 I  57} 

Big  Gravois  No.  3 56    • 

Su>i)hen  Howser '  5^  , 

Middle  Howser 6l 

Lower  Uowser !  M- 

Kaster's .!  esi 

Little  Gravols  No.  1 1  «7i 

Little  GraTois  No.  2 68^ 

Granny's  Island i  e^ 

Rassell  Island ,  7l| 

A.  Brockman 1  744  • 

Sim.  Brockman'a 76 

BedQaUtShoal '  77 

Tuscumbia  Shoal I  78    ' 


•4> 


Tbis  portion  of  the  Osa^e  River  at  low-water  is  nothing  bat  asaoceasion  of  deeplih 
or  pools,  oonnected  by  one  or  more  shallow  streams  of  running  wator.  It  hss  bs 
known  to  rise  39^  feet  above  low-water  mark  at  Tuscumbia.  At  high-water  ifii  dr 
acter  is  entirely  changed,  its  average  fall  being  .82  of  a  foot  per  mile ;  it  beeaaa 
rapid,  resistless  torrent,  and  has  been  known  to  pour  such  a  flood  into  the  IfisMvl 
to  cause  that  river  to  back  up  as  far  as  Jefferson  City.  At  such  times  mochofi^ 
Osage  Valley  is  under  wat«r. 

There  has  been  considerable  money  expended  by  the  State  of  Missouri  in  impivnC 
many  of  the  shoals  on  this  section  of  the  river ;  but  as  the  work  was  done  a  Ion;  b9 
affo,  and  has  received  no  attention  in  the  way  of  repair  since,  it  is  in  some  plteei^ 
a  Dad  condition,  the  dams  being  broken,  either  accidentally  or  intentionally,  and  od^ 
wise  ii^ured  by  the  combined  action  of  the  floods  and  floating  ice.  The  stones  raid- 
ing in  place  are  of  large  size,  and  well  bedded  in  the  surrounding  ^vel,  and  if 
serve  as  a  good  foundation  or  anchorage  for  new  work,  if  the  location  of  the  diis 
and  dams  is  such  that  they  can  be  utilized. 

Fully  one-third  if  not  one-half  of  the  water  finds  its  way  throngh  the  dikes  and  (ii% 
in  numberless  little  streams,  instead  of  finding  its  way  down  vne  low-water  chii^ 
intended  for  it ;  also  a  large  percentage  sinks  in  the  coarse  gravel  composing  thelM^ 
and  comes  up  below  in  the  form  of  numerous  springs.  This  leakage  can  odIjI^ 
stopped  by  spreading  upon  the  up-stream  slope  of  the  dams  and  bars  a  finer  maltfi' 
than  that  of  which  they  are  composed,  up  to  the  low- water  line. 
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can  l>e  obtained  on  the  river  banks  near  all  the  shoals  and  in  many  place» 
t  the  tronble  and  expense  of  qnarryin^it. 

3UTH  or  shoals  are  usually  found  immediately  below  the  month  of  some  creels 
oil  that  flows  into  the  Osai^e,  and  are  formed  from  the  gravel  that  is  brouffht 
•y  aaiil  stream.  Every  little  mountain  rill  and  every  wanhout  on  the  steep  hill 
rnruisheis  its  qnota  of  gravel,  which  will  always  be  a  source  of  tronble  and  ob- 
>ii  to  the  pennanent  navigation  of  this  river. 

perpendicular  rock  bluffs  along  the  shores  are  composed  either  of  soft  lime  or 
one,  and  in  the  process  of  disintegration  large  masses  are  thrown  down,  often 
:  a  lodgment  in  the  channel  of  the  riyer,  making  it  dangerous  for  any  one  to 
,t^  this  stream  who  does  not  know  the  exact  location  of  these  rocks,  particularly 
tie  pools,  whore  there  is  no  ripple  of  the  water  to  indicate  their  presence. 
-e  are  comparatively  but  few  snags  to  be  found  in  this  section  of  the  river,  ancl 
;an  easily  be  removed. 

re  are  overhanging  trees  in  many  places,  which  should  be  cut  down  where  ther 
ater  channel  runs  close  to  the  snorey  as  there  is  danger  of  contact  with  the 
^works  of  steamboats,  as  was  the  case  with  the  boat  that  transferred  onr  party 
ney  Creek. 

»  section  of  the  river  can  be  divided  into  two  divisions.  From  Rainey  Creek  to 
Dreek  it  can  onljr  be  made  navigable  for  boats  drawing  from  12  to  14  inches  of 
^wben  the  river  is  at  its  lowest  stage.  There  are  twenty-three  shoals  in  this 
on. 

•-quarter  of  a  mile  above  Linn  Creek  is  the  mouth  of  the  Niangna  River,  a  stream 
isiderable  size,  which  is  fed  by  perennial  springs,  and  from  which  the  Osage  de* 
nearly  one- half  of  its  supply  during  low- water.  The  other  branches  of  creeks,, 
tlie  exception  of  Big  Gravois,  afford  but  little  water  during  the  dry  season,  ex- 
^m  local  rains.  This  division  can,  if  the  water  is  all  concentrated  in  one  cnan- 
•e  made  navigable  for  any  boat  that  can  pass  over  the  bars  below  Tnscumbia. 
i  are  thirty-three  shoals  on  this  division.  Above  Linn  Creek  all  the  bars  will 
more  or  le^ss  improvement  to  ^ve  H  ^^^^  o^  water  in  the  channel  at  a  low  stage^ 
»  following  shoals  on  this  division  have  been  improved  by  the  8tate  of  Missouri : 
3y  Creek,  Byers,  McFarlin's,  Rapids,  Coffman's,  Wilson's,  Henry  Cable's,  Peter 
5'8,  Bollinger's  Creek,  Porter  Mill,  Foster  Island,  Cash  Williams,  Melbourne 
ams,  and  Anstin  Cranes. 

e  following  are  the  shoals  that  are  impassable  for  boats  drawing  more  than  14 
»  of  water:  Rainey  Creek,  Byers,  McFarlin's,  Rapids,  Henry  Cable,  Peter  Cable,. 
nger  Creek  Nos.  l,  2,  and  3,  Porter  Mill.  Cash  Williams,  Melbourne  Williams,. 
Austin  Cranes.  At  the  last-named  place  tne  channel  has  filled  completely  up  with 
eL  A  break  has  been  made  in  the  left  wing-dam,  through  which  the  water  rushes- 
i  great  force,  impinging  the  left  bank  at  such  an  angle  as  to  make  it  impossible  for 
boat  to  pass  with  safety  when  the  river  is  at  a  low  stage.  There  is  also  a  break  in 
right  wing-dam.  The  filling  of  the  channel  was  probably  can.se<l  by  the  breaking 
le  dams  and  thereby  lessening  the  velocity  ami  scouring  iiov^.  r  of  the  watiTiuthe^ 
inel. 

^low  Linn  Creek  the  following  shoals  have  been  improved  by  the  Stat**  of  Missouri  r 
1  Creek,  Town,  Friar  Ear  No.  1,  Foley  Island,  Big  Kinsiie,  Little  Kinsile.  Salt 
Dd  No.  1,  AuGlaize,  Rays  No.  1,  Wash.  Lamb  No.  1,  Wide  Ford,  Round  Island,  Big 
vols  No.  1,  Lower  Howser,  Little  Gravois  No.  I,  Granny's  Island,  Russell's  Island,  A» 
ckman,  and  Tuscumbia. 

he  following  shoals  will  need  improvement  to  give  a  channel  of  2  feet  depth  at 
-water:  Linn  Creek,  Town,  Kriar  Ear  Nos.  1  and  2,  Foley  Island,  Big  Kinsile,  Salt 
nd  No.  1,  Au  Glaize,  Rays  Nos.  1  and  2,  Round  Island,  Widow  Stephens,  Big  Gravois- 
,  1,  i^  and  3,  Stephen  Howser,  Easter's,  Little  Gravois  Nos.  1  and  2,  Granny's  Island,, 
neil's  Island,  A.  Brockman's,  and  Tuscumbia.  At  some  of  the  above-named  places- 
shoal  extends  but  a  short  distance,  and  can  be  removed  by  scraping  or  dredging^ 
I  will  not  need  the  construction  of  permanent  works. 

would  respectfully  call  your  attention  to  the  location  of  the  State  dams  and  dikes., 
some  cases  they  are  located  just  below  the  mouth  of  some  creek,  and  in  such  a 
ition  as  to  catch  and  convey  all  the  gravel  that  is  brought  down  by  said  creek^ 
ectly  into  the  low-water  channel,  thus  defeating  the  very  object  for  which  they 
re  designed  and  constructed. 

am  under  obligations  to  Assistant  Engineer  Mr.  W.  S.  Simpson  for  valuable  aid 
Rttiiig  oat  party  at  Jefferson  City,  also  for  transportation  of  myself  and  party  tO' 
Bcumbia  and  afterw^ards  to  Rainey  Creek.  I  acknowledge  with  pleasure  the  efficient 
inner  with  which  my  assistant,  Mr.  John  O.  Ilolman,  has  performed  his  duties  in  the 
Id  and  valuable  aid  rendered  in  the  preparation  of  the  maps  and  profile  in  the 
ice. 

Very  resijcct fully,  your  obedient  servant, 

S.  E.  McGrkgory, 
Capt.  0.  H.  Erxst,  Assistant  Engineer. 

Corps  of  EngineerSf  U.  S.  A. 
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R6. 

SURVEY   OF   FISH   BEND,  NEAR   FORT   CHARTRES,  IN  THE   MISSISSIPPI 

RIVER. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo,y  Dece^nber  31,  1881. 

General  :  I  have  the  honor  to  transmit  herewith  a  map  of  Fish  Bend, 
near  Fort  Chartres,  in  the  Mississippi  Eiver,  surveyed  in  August  and 
September  last,  to  comply  with  the  provisions  of  the  river  and  harbor 
act  of  March  3,  1881. 

Fish  Bend  is  situated  about  40  miles  below  Saint  Louis.  The  river 
leaves  the  Missouri  bluff  near  Rushtower  Landing  and  makes  an  incur- 
sion into  the  alluvial  bottom  on  the  Illinois  side,  returning  to  the  Mis- 
souri bluff  again  at  Penitentiary  Point.  The  channel,  following  the 
Missouri  shore  as  far  as  Eush  Island,  crosses  over  to  the  Illinois  shore 
below  Goodman's  Landing,  and  thence  follows  that  shore  nearly  to 
Penitentiary  Point,  The  deep  concave  bend  which  it  has  excavated  for 
itself  in  the  Illinois  shore  is  known  as  Fish  Bend. 

The  land  on  the  Illinois  side  is  almost  entirely  cleared  of  trees,  and  in 
under  cultivation;  the  soil  is  the  light,  sandy  alluvion  of  the  Mississippi 
Valley,  and  the  direction  of  approach  of  the  river  is  favorable  to  attack. 
These  circumstances  are  all  conducive  to  rapid  erosion. 

The  bend  was  surveyed  under  the  direction  of  my  predecessor  in  1874, 
and  again  in  1879.  The  shore  lines,  as  developed  by  those  surveys,  are 
indicated  on  the  map.  They  show  a  marked  advance  into  the  Illinois 
bottom,  with  a  general  movement  of  the  bend  down  stream.  The  great- 
est amount  of  excavation  since  1874  is  found  just  below  Salt  Lake,  where 
the  Illinois  bank  has  receded  about  1,875  feet,  which  is  at  the  rate  of 
268  feet  per  year.  The  greatest  excavation  since  1879  is  found  just 
above  Salt  Lake  and  above  Penitentiary  Point.  At  the  former  place  the 
bank  has  receded  794  feet,  or  397  feet  per  year;  and  at  the  latter  place 
835  feet,  or  41 7 J  feet  per  year.  Between  these  points  there  is  one  place 
where  for  a  short  distance  the  excavation  has  been  almost  nothing  since 
1879,  though  very  large  since  1874.  The  amount  of  land  destroyed  since 
1874  is  about  523.8  acres,  or  about  75  acres  per  year;  and  since  1879 
about  180  acres,  or  90  aeres  per  year.  Estimating  the  value  of  the  land 
at  $50  per  acre,  and  taking  the  more  recent  rate  of  annual  destruction; 
the  annual  loss  is  about  $4,500. 

The  obvious  means  to  prevent  this  loss  is  to  strengthen  the  bank  by 
a  revetment.  An  efficient  revetment  includes  a  continuous  mattress 
120  feet  wide  laid  at  the  foot  of  the  slope  below  low-water  mark,  above 
which  the  bank  is  to  be  graded  to  a  gentle  slope  and  covered  with  a 
layer  1  foot  thick  of  broken  stone  up  to  a  height  of  16  feet  above  low- 
water  mark,  and  above  that  level  to  be  planted  with  willows.  The 
foot  mattress  should  be  made  absolutely  continuous  if  practicable,  but 
if  the  current  be  too  swift  lor  progressive  sinking,  it  should  be  made  in 
sections  not  less  than  1,000  feet  long,  and  these  should  overlaj)  each 
other  so  as  to  make  the  protection  absolutely  continuous  when  in  place. 

The  cost  of  such  a  revetment  is  now  estimated  at  about  $10  per  run- 
ning foot,  though  it  is  possible  that,  as  the  men  are  trained  and  become 
more  expert,  the  cost  may  be  reduced.  The  total  length  of  bank  re- 
quiring protection  from  Goodman's  Landing  to  Penitentiary  Point  is 
19,166  feet.    The  total  cost  of  protecting  Fish  Bend  would  be  $191,660. 

The  annual  interest  upon  this  sum  at  4  per  cent,  is  $7,666.40,  while 
the  present  annual  loss  from  the  destruction  of  land  is  but  $4,500. 
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kta^tiu^  the  amount  of  commerce  to  be  lienefited  by  such  an  im- 
nent  some  explanations  are  necessiiry.  The  result  of  rapid  caving 
ank:  is  not  only  to  inflict  loss  upon  the  riparian  proprietor,  but  it 
>  injurious  to  navigation,  by  throwing  into  the  stream  a  larger 
it  of  material  than  it  can  carry.  This  material  is  at  first  swept 
l>y  the  swift  current  usually  prevailing  in  a  sharp  bend,  until  it 
&B  £i  crossing  or  wide  place  below,  where  it  is  deposited,  and  where 
us  a  shoal.  In  general  terms,  the  protection  of  any  bank  from 
m  is  beneficial  to  navigation  by  shutting  off  that  supply  of  chan- 
Lol^ing  material.  But  to  stop  the  caving  in  a  single  detached  bend 
3r  may  not  be  of  permanent  value  to  navigation.  In  a  river  having 
ial  banks  one  bend  is  supplemented  by  other  bends  on  the  oppo- 
ide,  above  and  below.  The  material  excavated  from  one  bend  is 
dropped  upon  or  below  the  adjacent  point,  causing  accretions,  and 
esalt  is  that  the  location  of  the  bend  is  steadily  moving  down 
m,  the  upper  portion  being  filled  up  as  this  movement  progresses. 
I  such  a  case,  a  detached  bend  be  protected,  and  the  opposite  bend 
e  be  left  unprotected,  the  works  placed  in  the  former  will,  in  time, 
juried,  and  will  have  served  only  a  temporary  purpose,  the  river 
ing  a  new  location  for  itself  somewhere  else.  It  sometimes  happens, 
,  that  the  river  will  desert  a  well-defined  bend,  cutting  a  new  chan- 
for  itself  across  the  opposite  point.  It  may  be  laid  down  as  a  rule 
no  permanent  benefit  to  navigation  can  be  expected  with  confidence 
1  the  protection  of  a  single  detached  bend.  To  insure  permanent 
dfit  the  direction  of  approach  of  the  channel  must  be  fixed,  and  this 
lives  the  systematic  improvement  of  the  river  above.  While  the 
bection  of  Fish  Bend  at  this  time  would,  without  doubt,  be  of  bene- 
o  navigation  for  the  time  being,  the  work  should  not  be  undertaken 
:he  interest  of  navigation  until  it  shall  be  known  with  certainty 
ire  the  bank  of  the  river  in  this  vicinity  is  to  be  in  the  future.  The 
leral  improvement  of  the  river  now  progressing  down  stream  from 
nt  Louis  will  reach  a  point  about  15  miles  above  Fish  Bend  during 
coming  year.  ItB  rate  of  advance  being  dependent  upon  the  amount 
future  appropriations,  it  is  uncertain  when  this  locality  will  be 
fihed. 

it  is  therefore  concluded  that  the  protection  of  Fish  Bend  at  this  time 
LI  be  a  work  for  the  protection  of  land,  and  that  the  benefit  to  com- 
irce  to  be  derived  from  it  will  be  insignificant. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Eenbt, 
Captain  of  Engineers, 
Brig.  Gen.  H.  G.  Wbioht, 

Chief  of  Engineers^  U.  S.  A. 
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EEMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
RIVERS— SURVEYS  AND  IMPROVEMENTS  AT  VARIOUS  POINTS  ON  MIS- 
SOURI RIVER— SURVEY  OF  MISSOURI  RIVER  FROM  ITS  MOUTH  TO 
SIOUX  CITY. 


MEFORT  OF  MAJOR  CHARLES  R.  SUTER,  CORPS  OF  ENOINEERSy  OFFICER 
JN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1882,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Removing  snags  aad  wrecks  from  the 

MissisBippi  and  Missonri  rivers. 

2.  Missouri  Riyer  at  Saint  Charles,  Mo. 

3.  Missonri  River  at  Cedar  City,  Mo. 

4.  Missonri  River  at  Glasgow,  Mo. 

5.  Missouri  River  at  Lexington,  Mo. 

6.  Missonri  River  at  Kansas  City,  Mo. 

7.  Missonri  River  at  Fort  Leavenworth, 

Kans. 

8.  Missonri  River  at  Atchison,  Kans. 

9.  Missonri  River  at  and  near  Saint  Jo- 

seph, Mo. 

10.  Missonri  River  at  Brownville,  Nebr. 

11.  Missouri  River  at  Eastport,  Iowa,  and 

Nebraska  City,  Nebr. 


12.  Missouri  River  at  Plattsmouth,  Nebr. 

13.  Missouri  River  at  Council  Bluff,  lowa^ 

and  at  Omaha,  Nebr. 

14.  Missonri  River  at  Sioux  City,  Iowa. 

15.  Missouri  River  at  Vermillion,  Dak. 

16.  Missonri  River  between  Kansas  City 

and  its  month. 

17.  Missouri  River  from  its  mouth  to  Fort 

Benton,  Mont. 

18.  Gasconade  River,  Missouri. 

19.  Missonri  River  from  its  mouth  to  Sioux 

City,  Iowa,  Ac, 


EXAMINATIONS  AND  SURVEYS. 


20.  Missonri  River  at  or  near  Arrow  Rock.  I  21. 


Nishnabotana  from  Hamburg,  Iowa,, 
to  its  Junction  with  the  Missouri. 


United  States  Engineer  Office, 

Saint  LouiSj  Mo.^  September  30, 1882. 
General  :  I  beg  leave  to  submit  herewith  my  annual  report  upon  the 
operations  committed  to  my  charge  during  the  fiscal  year  ending  June 
30, 1881. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  E.  Suter, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 
Chief  of  UngineerSj  U,  8.  A. 

Note. — The  maps,  diagrams,  &c.,  referred  to  in  this  appendix  were 
received  at  the  ofiice  of  the  Chief  of  Engineers  too  late  to  be  printed. 
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S  I. 

REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 

RIVERS. 

Work  on  that  portion  of  this  improvement  which  was  under  my  charge 
was  carried  on  by  the  three  large  snag-boats— J.  N.  Macomb,  H.  G. 
Wright,  and  E.  E.  De  Eussy.  They  commenced  operations  at  the  begin- 
ning of  the  fiscal  year,  and  work  was  continued  throughout  the  season 
SA  needed.  The  long-continued  high  water  in  the  latter  half  of  the  year 
greatly  interfered  with  the  work.  Only  ten  months'  work  could  be  done 
on  the  Mississippi,  the  operations  extending  over  860  miles  of  river.  The 
^snagging  on  the  Missouri  was  done  under  another  appropriation,  and 
the  work  on  the  Arkansas  was  not  under  my  direction. 

MISSISSIPPI  RIVER. 

Work  on  this  stream  extended  from  the  mouth  of  the  Missouri  to 
Vicksburg,  860  miles.  All  three  boats  were  employed  on  it,  and  their 
^ggregsite  period  of  service  was  ten  months. 

The  snag-boat  Macomb  left  Mound  City,  111.,  July  1, 1881,  and  worked 
from  Cairo  to  Saint  Louis.  She  turned  back  from  this  point  July  14, 
and  worked  down  to  Vicksburg,  Miss.,  arriving  there  August  11.  Thence 
she  worked  back  to  Cairo  and  lay  there  repairing  from  September  12  to 
28.  She  then  resumed  operations  and  worked  down  to  Vicksburg  again, 
reaching  there  October  17.  From  this  point  she  worked  back  to  Cairo 
and  was  laid  up  at  Mound  City,  111.,  November  30,  the  great  flood  in 
the  Mississippi  rendering  any  further  operations  impossible.  She  was 
in  commission  five  months,  and  worked  four  times  over  the  river  from 
Cairo  to  Vicksburg,  and  twice  from  Cairo  to  Saint  Louis. 

The  snag-boat  De  Eussy  left  Mound  City,  111.,  August  20, 1881,  and 
was  kept  at  work  between  Saint  Louis  and  Cairo  till  November  16,  when 
high-water  obliged  me  to  lay  her  up.  She  resumed  work  in  the  same 
field  February  1, 1882,  but  another  food  put  a  final  stop  to  her  opera- 
tions February  24,  when  she  was  laid  up  at  Saint  Louis.  She  was  in 
commission  four  months  and  worked  five  times  over  the  river  from  Cairo 
to  Saint  Louis,  her  work  giving  great  satisfaction.  The  snag-boat 
Wright  was  temporarily  detailed  for  work  in  the  Mississippi  near  Saint 
Louis  in  August  and  again  in  March,  the  pressure  of  work  there  being 
too  great  for  one  boat.  Her  operations  in  the  Mississippi  aggregated 
one  month  in  time. 

Table  of  work  done  in  Mieeissippi  Eiver, 


Kame  of  boat. 
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J".  N.  Maoomb 1,130  '  19,839  5 

ILE.DeRuMy |        589     15,177  8 

H.G.  Wright ;        190       1,58*  2 


1, 378  ! 
3,567  I 


19 

3,024 

12 

1,347 

1  i 

603 

Total I    1, 909     86, 598  5  '    4,983        32,    4,974 


Eatinuxte. 

For  repairing  ooe  wooden  snag-boat  and  fitting  it  up  for  wrecking  purposes.  $50, 000 
For  working  expeoses  of  three  boats,  ten  months  each,  at  $4,000  per  month..   120,000 

Total 170,000 
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Money  statement. 

July  1,  1881,  amount  available |79, 123  47 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881....: 75,311  29 

July  1,  1882,  amount  available 3,812  18 

Amount  appropriated  by  act  passed  August  2,  1882 85,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 88, 812  18 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  170, 000  00 

MISSOURI  KIVEE. 

Owiuf:  to  tlie  peculiar  wording  of  the  law^  it  was  decided  that  none  of 
the  avaihible  boats  could  be  used  in  working  under  the  appropriation 
for  this  stream,  and  the  snagging  done  there  was  paid  for  from  the  ap- 
propriation for  improving  Missouri  River,  from  Kansas  City  to  its  mouth, 
and  will  be  described  under  that  head. 

Estimate, 

For  building  light- draught  snag- boat |;80,000 

For  operating  throe  boats,  nine  months  each,  at  $4,000  per  mouth i08, 000 

Total 188,000 

Money  statement 

July  1,  1881,  amount  available $80,000 

July  1,  1882,  amount  available 80,000 

Amount  appropriat ed  by  ai't  passed  August  2,  1882 65, 000 

Amount  available  for  fiscal  year  ending  June  30,  1883 145,  UOO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30,  1884..  188,000 

CONSTRUCTION  OF  NEW  BOATS. 

The  whole  amount  appropriated  for  snagging  on  the  Missouri  River 
was  reserved  for  the  construction  of  a  boat  for  special  service  on  that 
stream,  but  the  amount  being  insufficient  for  the  purpose  nothing  more 
was  done  tliau  to  prepare  plans  and  working  drawings.  As  fimds  from 
the  new  appropriation  are  now  available,  the  construction  of  the  boat 
will  soon  be  commenced  and  pushed  to  completion  as  soon  as  possible. 

1  am  very  desirous  of  building  a  st«rn-wheel  snag-boat  for  service  on 
the  Upper  Missouri,  and  an  estimate  of  $80,000.  therefore,  is  submitted 
and  recommended,  as  well  as  an  estimate  of  $50,000  for  repairing  the 
wooden  snag-boat  De  Russy,  which  cannot  be  kept  afloat  much  longer. 
When  this  work  is  done  it  is  my  intention  to  set  her  at  wrecking  work, 
of  which  a  vast  amount  is  required. 

OPEBATIONS  FOR  THE   COMING  SEASON. 

The  plans  submitted  to  you  contemplate  the  construction  of  the  Mis- 
souri River  snag-boat,  current  repairs  to  the  fleet,  and  the  performance 
of  twenty-seven  months'  snag-boat  work,  of  which  nineteen  will  go  to  the 
Mississippi  and  eight  to  the  Missouri. 

The  work  is  situated  in  the  collection  district  of  New  Orleans. 
The  amonnt  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal 
year  ending  June  30,  1882,  was  81,676,951.56. 
The  commerce  benetifed  by  the  work  in  that  of  the  entire  Mississippi  Valley. 
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S  2. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  SAINT  CHARLfeS,  MISSOURI. 

At  the  date  of  my  last  annual  report  the  works  of  channel  contraction 
at  Downing's  Point  and  at  the  head  of  Saint  Charles  Island,  as  well  as 
the  works  designed  to  close  the  chute  behind  this  island,  were  well  under 
way.  Their  construction  was  continued,  and  substantial  results  had 
been  obtained,  when  in  November  a  violent  and  wholly  unexpected  rise  in 
the  river  caused  such  damage  to  the  incomplete  works  that  the  effects 
produced  by  them  have  not  bseu  as  great  as  had  been  anticipated.  Still 
the  effect  was  marked,  and  in  the  right  direction.  Owing  to  lack  of  ftinds 
the  contemplated  revetment  in  Saint  Charles  Bend  had  to  be  deferred. 
It  will  be  constructed  this  year  with  funds  allotted  from  the  general  ap- 
propriation for  improving  Missouri  Eiver  from  its  mouth  to  Sioux  City, 
Iowa.  After  this  work,  which  is  mainly  conservative  in  character,  i» 
completed,  it  is  thought  that  further  work  in  this  neighborhood  had 
best  be  deferred  till  it  can  be  undertaken  with  ample  funds  in  the  course 
of  execution  of  the  general  project  for  improvement. 

The  work  has  been  in  charge  of  Assistant  L.  E.  Cooley,  to  March  1, 
1882,  and  of  Assistant  F.  M.  Harris  from  that  date. 

This  work  is  situated  in  the  collectioD  district  of  New  OrleaDs,  and  the  nearest  port 
of  deliyery  is  Saint  Lonis,  Mo.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  year 
ending  June  30,  1882,  was  $1,676,951.56. 

Money  statement 

July  1, 1881,  amount  available $15,881  31 

July  ly  1882;  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitiee  July  1,  1881 15.384  46 

July  1,  1882,  amount  available 496  85 


REPORT  OF  MR.  F.   M.   HARRIS,   ASSISTANT  ENGINEER. 

Saint  Charles,  Mo.,  June  30,  1882. 

Major  :  I  have  the  honor  of  submitting  the  following  report  of  operations  conducted 
at  Saint  Charles,  Mo.,  during  the  year  ending  June  30,  1882 : 

Assistant  L.  £.  Cooley.  who  had  charge  of  the  season's  work  at  this  place,  was 
transferred  to  the  general  office  at  Saint  Louis,  March  31,  1882.  In  his  annual  reiK>rt 
for  1881  the  work  tnen  iu  progress  was  fully  outlined.  Since  that  date  the  work  indi- 
cated has  been  completed  so  far  as  the  funds  available  would  permit.  The  greater 
part  of  the  force  employed  on  construction  was  discharged  July  31,  1881.  A  small 
party  was  kept  on  construction  and  on  physical  and  survey  work  until  the  middle 
of  November,  since  which  time  operations  have  been  limited  to  office  work  on  maps, 
physical  data,  and  designs  for  plant. 

No  revetment  has  been  laid  during  the  year.  Construction  has  been  confined  to 
training  works,  iu  the  hope  of  securing  a  course  for  the  river  that  would  require  a  less 
extent  of  permanent  works. 

In  furtherance  of  this  plan,  continuous  wire  netting,  anchored  with  bailed  rock,  and 
supported  by  piles,  tripods,  or  buoys,  as  demanded  by  the  exigencies  of  the  case,  has 
been  used.  Of  this  construction  there  has  been  placed  8,500  feet,  or  a  little  more  than 
1.6  miles,  about  two-thirds  of  which  were  embraced  in  the  system  located  at  Downing's 
Point,  and  the  balance  at  the  head  of  Saint  Charles  Slough.  In  all,  thirty  tripod- 
frames  and  seven  hundred  box-buoys  have  been  constructed  and  used,  one  thousand 
piles  have  been  sunk,  and  500,000  square  feet  of  wire  netting  have  been  woven  and 
laid. 

In  discussing  the  merits  of  these  constructions,  tripod-frames  and  buoys  arj  regarded 
as  expedients,  useful  in  making  repairs,  and  in  miscellaneous  work. 
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PILE- SINKING. 

on  wood  piliDg  was  used  averaging  36  feet  in  length  and  12  inches  in  diameter 
butt.     In  main-line  work  these  were  sunk  in  A  bents,  lashed  with  wire,  and  drift- 

^^itb  tbree-fonrths  inch  sqnare  iron.    The  bents  were  spaced  ftt)m  25  to  30  feet 

Every  200  feet  a  third  pile  was  added  to  the  A  bent,  forming  a  tripod,*  and, 

ill,  a  eeven-eighths  inch  wire  rope  was  secnred.    In  auxiliary  lines  the  piles 

iiink  vertically,  spaced  16  feet  apart,  and  connected  with  one-half  inch  wire 

The  depth  of  water  ranced  from  10  to  22  feet. 

crater-jet  has  been  used  for  pile-sinking.  The  penetration  attained  varied  fh>m 
Ld  feet,  according  to  formation  encountered  and  time  consumed. 

Arrangement  of  machinery  and  boats  is  shown  in  the  accompanying  sketches, 
ered  1  to  3. 

DESCRIPTION  OF  PILE-BOAT. 

L-fihaped  boat  was  made  by  bolting  together  two  ordinary  barges.    The  main 

carried  a  boiler,  pump,  winch,  and  derrick.    The  cross  barge  carried  a  platform 

$  above  the  deck.    From  this  platform  and  the  deck  below  finger-guides  pro- 

)  luethod  of  working  was  as  follows:  The  boat  was  placed  on  the  upper  side  of 
roposed  dike,  with  cross  barge  down  stream.  The  piles  were  prepared,  dogji^d 
ately  at  llie  butt,  and  made  fast  to  the  down-stream  gunwale.  A  pile  was  then 
n  in* on  the  working  gunwale,  butt  up  stream,  and  the  pipe  placed  in  position, 
the  derrick  line  was  attached  near  the  top  of  the  pile.  When  this  end  was  suffi- 
ly  elevated,  a  heel  rope  was  passed  around  the  butt,  the  pile  launched,  lowered 
r,  and  allowed  to  settle  back  into  the  finger-suides.  The  upper  finger  and  the 
roi>e  were  removed  as  soon  as  the  pile  touched  bottom.    The  niction  and  buoy* 

was  overcome  by  a  warping-line  led  to  the  winch. 
e  above  method  was  an  outgrowth  of  one  designed  and  constructed  on  this  work 
year,  similar  in  all  its  main  features  to  the  one  recently  designed  and  constructed 
.ssistant  Pease,  at  Council  Blufis. 

le  manipulation  of  the  adjustable  finger-guide  from  the  deck  was  not  considered 
factory,  and  the  fixed  platform  was  substituted. 
ie  machinery  used  was  as  follows: 
>iler  (vertical),  10  P. 

imp  (Worthington  duplex  pressure),  10-5^  by  10  inches. 
ose,  50  feet  long  and  2  inche>  in  diameter. 
M-pipe,  36  feet  long  and  1^  inches  in  diameter, 
''ater-jet,  1  inch  in  diameter, 
aantity  of  water  per  minute,  16  cubic  feet, 
^ater-pressnre  at  nozzle,  51  pounds. 

COST  OF  LABOR. 

be  cost  per  foot  of  support  was  as  follows : 

reman,  at  $4  per  day  often  hours |4  00 

igineer,  at  $2.50  per  da^  often  hours 2  50 

tborers,  at  |2  per  day  often  hours  (sinking  drift-bolting  piles,  securing  wire 

ope,  and  shiftmg  boats) 10  00 

^borers,  at  $1.50  per  day  of  ten  hours  (preparing  piles) 3  00 

^borers,  at  $1.50  per  day  of  ten  hoars  (delivering  piles) 3  00 

Total  per  day  (often  boors) *, 22  50 

Lverage  speed  per  day,  thirty -five  piles  or  500  feet  of  dike. 
7o6t  of  labor  per  foot  of  support.  4|  cents. 

Che  season's  experience  with  tne  above  method  baa  been  most  enconraging,  and 
)mise6  results  far  in  advance  of  any  yet  attained.  For  the  best  results,  however, 
i  pump  and  boiler  capacity  should  be  doubled.  It  has  been  found  necessary,  in 
mring  proper  penetration,  to  keep  the  material  alive  in  close  proximity  to  the  pile, 
lich  bas  been  accomplished  by  jan-ing  with  mauls  and  by  swaving.  A  mechanical 
Itator  should  be  substituted.  The  head-line  strain  could  then  be  continuous,  but  in 
ease  should  it  be  excessive. 

The  axial  application  of  the  jet  is  believed  to  be  indispensable  to  good  work.  The 
)thod  of  securing  this  and  a  prompt  withdrawal  of  the  pipe  admits  of  many  modifi- 
tions.  Eight  forms  have  been  tested  this  season,  and  that  giving  best  results  is 
own  in  accompanying  sketch,  No.  4. 

The  labor  of  preparing  the  pile  should  be  reduced  to  a  minimam,  and  a  groove  and 
ock  would  undoubtedly  answer  every  purpose. 
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Extreme  simplicity  must  be  observed  in  an  efficient  design.  Special  attention  ahoold 
be  given  to  the  details  involved  in  the  rapid  handlins  of  the  boat  and  in  securing 
proper  alignment,  in  securing  speed  in  handling  the  pile  and  withdrawing  the  pipe, 
m  the  means  of  agitating  the  material  adjacent  to  the  pile,  and  to  the  capacity  of 
pamp  and  boiler. 

WIRE  NET. 

The  net-machine,  in  course  of  development  at  the  date  of  last  report,  was  used 
throughout  the  season.  The  skeleton-drum,  carrying  hoops  with  studs  or  notched 
flanges,  was  made  in  sections,  and  the  requisite  number  bolted  together  and  monnted 
on  an  L-barge,  as  shown  in  sketch  No.  6.  The  wire  is  nsed  directly  from  the  coil.  The 
looping  may  be  done  with  one  or  any  number  of  wires.  The  pin-twist  is  uBed  as  a 
fastening,  two  turns  being  sufficient.  Any  form  of  mesh  may  be  made  by  shifting  the 
rings  and  looping  for  the  mesh  required. 

A  square  mesh,  area  one  square  foot,  waa  used  for  main-line  work.  The  diamond 
and  triangular  mesh  possess  the  merit  of  freeing  themselves  more  readily  from  the 
studs  after  the  twist  is  made.  This  advantage  is  somewhat  annulled  in  the  triangular 
by  the  necessary  side  wires. 

COST  OF  LABOR. 

The  itemized  cost  of  labor  in  making  and  placing  net  is  as  follows : 

1  foreman,  at|2  per  day  often  hours $2  00 

51ooper8,  at  |1.50  per  day  of  ten  hours 7  50 

5  twisters,  at  11.25  per  day  of  ten  hours 6  25 

1  laborer,  at  $1.25  per  day  of  ten  hours  (securing  air  edge) 125 

1  laborer,  at  |1.50  per  day  of  ten  hours  (attaching  rock) 1  50 

2  laborers,  at  $1.25  per  day  of  ten  hours  (boating  rock) 2  60 

Total  per  day  of  gang : 21  00 

Size  of  mesh,  1  square  foot. 

Width  of  net,  60  feet. 

Maximum  speed  per  day  of  ten  hours,  500  feet. 

Average  speed  per  day  of  ten  hours,  375  feet. 

Cost  of  labor  per  square  for  making  and  placing  net  (375  linear  feet),  9^-  cents. 

Cost  of  labor  per  linear  foot  for  making  and  placing  net  (average  speed),  5.6  cents. 

Most  of  the  net  was  placed  as  made ;  but  a  considerable  q^uantity  of  stock  net  of 
various  widths  was  made  during  odd  hoars  and  used  as  occasion  required.  In  obeer- 
vations  made  to  determine  the  proper  size  of  mesh  to  produce  maximum  fiUin  a  given 
time,  it  has  been  found  that  the  accumulation  of  fiber  ceases  at  a  certain  point,  depend- 
ent on  the  velocity.  In  a  4-mile  current  the  strands  reached  a  diameter  of  abont  3 
inches,  presenting,  on  a  12-inch  mesh,  a  cross-section  of  nearly  one-half. 

In  the  Downing- Point  system  this  produced  a  fill  varying  from  3  to  20  feet  in  depth, 
over  an  area  of  nearly  1  square  mile,  during  the  months  of  July  and  August. 

It  is  not  regarded  impossible  for  a  less  cross-section  under  like  conditions  to  pro- 
duce results  equally  good.  A  more  thorough  and  complete  investigation  of  this  sub- 
ject would  certainly  be  in  the  interest  of  economy. 

COST  PER  LINEAR  FOOT  OF  TRAINING  WORKS. 

Cents. 

Labor lOiS 

Material :  piles 15 

wire  rope 121- 

bailed  rock 2i 

drift-bolts j 

lashings i 

net- wire 14| 

coal I 

Total 56 

Training  works  may  be  considered  fairly  beyond  the  experimental  stage  and  within 
the  range  of  estimate.  Aside  from  minor  details,  the  only  remaining  question  to  be 
disposed  of  is  their  protection  firom  ice  and  drift-wood. 

The  latter  is  most  formidable  in  this  portion  of  the  valley,  and  all  efforts  to  utilize 
it  for  protection  or  for  silting  purposes  have  failed.  It  is  at  present  regarded  only  as  a 
disturbing  element.  For  exposed  dikes  there  appear  to  be  but  two  solutions,  viz, 
a  oonstruotion  strong  enough  to  withstand  these  accumulations,  and  a  submerged 
dike  possessing  the  merits  of  the  buoy-dike  without  its  defects.    Considering  the  vast 
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APPENDIX   S.  1679 

quantity  of  drift-wood  brought  down  by  the  frequent  and  suddeu  riaes  in  this  part 
of  the  valley,  the  submerged  dike  would  seem  to  possess  superior  advantages.  But 
either  solution  reduces  to  a  q  uestion  of  expense,  w  hen  supported  on  piles  the  netting 
is  not  re-enforced  by  the  bar,  as  in  the  case  of  buoyed  net,  as  illustrated  in  the  follow- 
ing sketches : 

This  objectionable  feature  is  due  largely  to  the  presence  of  drift  on  the  face  of  the 
dike.  A  protective  line  of  piling  driven  fit  **C"  would  remove  the  drift  to  a  less 
destructive  point,  and  strengthen  the  main  line.  The  same  purpose  might  be  more 
economically  served  by  chord-timbers  of  suitable  length  attached,  one  end  to  the 
waling,  the  other  to  the  anchor-edge  of  the  net.  These  placed  at  regular  intervals 
would  also  aid  in  securing  proper  alignment  for  the  net,  a  point  requiring  special  at- 
tention, as  any  local  tendency  in  the  netting  to  bag  ai^ainst  or  between  the  piles  is 
rapidly  augmented  by  the  floating  debris  until  a  draw  is  inaugurated  and  the  piling 
and  net  are  subjected  to  severe  scouring  and  chaiing.  The  damage  to  the  Downing's 
Point  Dike  caused  by  drift  and  change  of  channel  above  was  made  the  subject  of  a 
special  report  December  6, 1881.  The  damage  to  date  consists  of  a  reduced  bar-height 
on  the  point  opposite  the  head  of  Saint  Charles  Slough. 

The  shore  line  proposed  for  the  left  bank  immediately  above  the  head  of  Saint 
Charles  Slough  was  obtained  in  January,  and  in  connection  with  the  training  worka 
at  this  point  threw  the  crossing  away  from  the  head  of  Saint  Charles  Island  3,^  feet, 
or  about  one-half  of  the  proposed  distance.  The  revetment  contemplated  for  this 
bank  could  not  be  placed  with  the  funds  then  available,  and  much  vantage  ground 
has  been  lost.  The  bend  opposite  the  city  of  Saint  Charles  must  soon  respond  to  the 
new  course  of  the  river  if  that  course  can  be  maintained.  The  water  now  enters  this 
bend  in  a  direction  favorable  to  the  establishment  of  works  in  the  vicinity  of  the 
Saint  Charles  Rock  road.  It  is  thought  that  training  works  connected  to  tne  rock 
exposure  above  with  substantial  mattress  work  can  now  be  projected  from  this  por- 
tion of  the  bend,  and  will  accomplish  the  results  demanded  by  local  Interests  in  this 
part  of  the  reach. 

MATTRESS  WORK. 

Although  no  regular  mattress  work  has  been  undertaken  this  season,  yet  considera- 
ble experimental  study  has  been  given  the  subject.  Sections  of  net  closely  filled  with 
brush  were  laid  at  the  head  of  the  lower  training  works,  but  with  rather  discouraging 
results.  Attention  was  then  given  to  an  all-wire  mattress,  with  a  view  of  utilizing  the 
fiber  as  in  the  net.  Several  methods  of  weaving  a  wire  net  for  this  purpose  have  been 
devised.  The  design  best  developed  weaves  a  continuous  spiral  web,  and  consista 
simply  of  a  series  of  rollers  which  thrust  the  wires  through  short  spiral  tubes.  By 
changing  the  tubes  the  machine  may  be  used  for  making  net.  Sections  of  this  web 
have  been  tested  with  an  inch  jet,  and  appear  to  have  some  merit  as  a  bank  protec- 
tion. With  some  attention  given  to  the  preservation  of  the  wire,  such  a  construction 
may  become  of  more  than  secondary  importance. 

PHYSICAL  INVESTIGATION. 

The  urgent  nee<l  of  physical  investigations  in  this  portion  of  the  valley,  and  the 
serious  mistakes  liable  to  occur  unless  they  be  extended,  have  been  set  forth  in  special 
reports.  A  hand-probe  of  inch  gas-pipe  has  been  used  during  the  season  to  investigate 
proposed  shore  lines  and  chanuel  ways,  and  has  become  a  valuable  adjunct  to  our 
plant,  but  is  not  adapted  to  a  depth  below  50  or  60  feet. 

A  cross-section  of  the  valley,  starting  from  ^  9  at  the  southern  limit  of  the  city,  has 
been  made  with  this  apparatus. 

The  clay  layers,  ranging  from  1  to  3  feet  in  thickness,  noticeable  in  vertical  banks  at 
low  water,  are  apparently  continuous  over  large  areas.  While  this  formation,  sand- 
Tviched  with  lighter  material,  affords  little  protection  when  cut  through,  yet  it  must 
determine  in  some  degree  the  limit  of  scour,  and  may  account  for  the  excessive  wan- 
derings of  the  chutes  and  draws  into  this  reach. 

The  fact  that  one-half  of  the  valley  on  this  section  has  been  worked  over  by  the  river 
since  1868  would  indicate  that  this  stratification  continues  at  the  present  time  and  is 
supplied  from  cutting  banks.  The  stratum  located  at  an  elevation  of  40  feet  could 
not  be  penetrated  with  the  apparatus  at  hand.  Information  gathered  from  the  cross- 
section  and  a  parallel  one  at  the  head  of  Saint  Charles  Slough,  not  yet  completed,  would 
identify  this  with  the  bowlder-bearing  stratum  met  in  the  foundations  of  the  Saint 
Charles  Bridge. 

Very  respectfully,  your  obedient  servant, 

F.  M.  Harris, 
Aasisiani  Engineer. 

Maj.  Chas.  R.  Suter, 

Corps  of  Engineers^  U,  S.  J. 
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S3. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  CEDAR  CITY,  MISSOURI, 

The  work  in  progress  at  date  of  last  report,  viz,  the  construction  of  a 
wire-screen  dike  across  the  large  bend  in  front  of  Cedar  City,  was  con- 
tinued during  the  season,  and  complet/Cd.  The  work  has  been  eminently 
successful,  and  the  bend  has  been  entirely  silted  up,  while  all  the  water 
flows  in  concentrated  volume  past  Jefferson  and  Cedar  cities.  Some 
slight  work  was  also  done  in  Murray's  Bend,  above  Cedar  City,  bat  as 
nothing  more  is  locally  needed  at  present,  it  has  been  decided  to  defer 
further  work  till  this  point  is  reached  in  the  general  improvement  of  the 
river. 

The  work  has  been  in  charge  of  Assistant  T.  C.  Bradley. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Loais,  Mo.    The  nearest  fort  is  at  Leavenworth,  Kans. 

The  amount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal 
year  ending  June  30, 1882,  was  1 1,676,95 1.56. 

Money  statement, 

July  1,  1881,  amount  available $16,837  19 

Jaly  1, 1882,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 

liabilities  July  1, 1881 16,526  99 

July  1,  1882,  amount  available 310  20 


REPORT  OF  MR.   T.   0.   BRADLEY,  ASSISTANT  ENGIXEER. 

Cedar  City,  Mo.,  July  5,  1882. 

Major  :  I  have  the  honor  to  submit  herewith  the  following  annual  report  of  opera- 
tions at  Cedar  City  for  the  fiscal  year  ending  June  30,  1882 : 

The  work  at  this  point  has  been  carried  on  under  approved  project  of  March  21, 
1881,  and  completed  so  far  as  the  funds  would  allow. 

The  Cedar  City  Dike  and  the  revetment  placed  to  protect  the  city  front  were  par- 
tially completed  at  the  time  of  writing  the  last  annual  report  under  date  of  July  13, 
1881.  The  history  of  the  various  attempts  at  river  improvement  in  the  vicinity,  to- 
gether with  a  description  of  the  methods  and  appliances  employed,  is  given  therein  at 
length. 

The  appropriations  have  been  bo  small  that  no  attempt  has  been  made  to  get  up 
special  plant  for  any  of  the  work.  In  consequence  no  figures  on  the  cost  of  the  work 
in  detail  can  be  ffiven  that  will  have  any  value  by  way  of  comparison  with  those  of 
other  works.  After  it  was  determined  that  the  funds  available  for  field  operations 
would  not  allow  the  building  of  labor-saving  appliances  to  expedite  and  facilitate  the 
work,  the  problem  has  been  to  devise  expedient  methods. 

The  methods  used  in  the  manufacture  of  netting  and  the  placing  of  the  work,  it  iB 
believed,  were  more  primitive  than  at  any  other  point  on  the  Missouri.  The  oost  ot 
work  is  correspondingly  great. 

cedar  city  dike. 

This  work  is  considered  the  most  important  that  has  been  undertaken  here,  and  was 
prelected  to  save  Cedar  City  and  the  valuable  lands  above  by  cutting  off  the  left  chute 
and  forcing  the  channel  down  the  right  bank  past  Jefferson  City.  The  tree  dike, 
placed  by  the  citizens,  and  the  Bro wnlow  Weea  dike,  placed  under  your  direetion, 
failing  to  change  the.course  of  the  channel  at  this  point,  a  wire-screen  dike  was  pro- 
jected to  accomplish  the  desired  result. 

It  was  first  contemplated  to  place  1,000  feet  of  cross-dike  at  the  head  of  the  chute 
leading  out  into  the  river  and  to  connect  it  with  3,000  feet  of  trailing  dike  running 
down  stream  and  parallel  to  the  right  bank,  the  channel  being  thus  contracted  to 
1,300  feet  in  width. 

The  trailing  dike  was  afterwards  increased  in  length  1,000  feet  to  connect  more 
closely  with  the  long  bar  that  divided  the  channel  nearly  equally.  This  bar  lies  op- 
posite Jefferson  City.    The  total  length  of  dike  placed  was  5,000  feet. 
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Id  order  to  take  advantage  of  the  early  rise,  work  was  commenced  on  the  crom-dike 
April  13.  The  tripod  support  was  used  and  was  placed  in  position  by  the  aid  of  a 
boom-derrick  placed  on  a  barge. 

This  s.ystem  is  only  efficient  in  shallow  water.  Where  the  water  is  over  17  feet  in 
depth  the  tripod  support  will  not  be  found  an  economical  device.  After  the  failure 
of  tripods,  from  overturning,  the  buoyed  curtain  was  tried,  but  not  successfully. 

The  curtains  were  placed  in  sections,  shingling  down  stream.    The  difficulty  of 


placing  and  the  uncertainly  of  their  remainiog,  owing  to  failure  of  buoys  and  drag- 
ipng  of  anchors,  prompted  the  abandonment  of  this  mef 
The  last  resort  was  piling,  driven  in  pairs  by  the  jet. 


The  lower  2^500  teet  of  dike  was  supported  by  double  piles,  20  feet  apart  and  con- 
nected by  a  wire  rope  three-quarter  inches  in  diameter.  A  Worthington  duplex  pump, 
10  by  6  by  10  inches,  was  placed  on  the  steamer  and  was  used  in  sinking  all  the  piles. 

Cottonwood  piles  from  35  to  45  feet  in  length  and  14  inches  in  diameter  at  the  butt 
were  used.  Tbey  were  prepared  by  cutting  a  notch  near  the  large  end  ami  boring  a 
hole  up  through  the  center  in  snob  a  manner  as  to  admit  a  2  inch  gas-pipe,  deliver- 
ing an  inch  Jet  at  the  center  of  the  pile.  The  pile  being  placed  in  position  for  sink- 
ing, a  downward  strain  was  applied,  and  the  pump  set  at  work. 

This  downward  strain  was  round  necessary,  and  may  be  best  applied  by  the  use  of 
steam-power.    Any  jarring  motion  will  be  found  to  aid  the  pile  in  sinking. 

The  piles  were  sunk  at  an  angle,  the  pair  resembling  the  letter  A,  making  an  angle 
between  15^  and  20^.    They  were  secured  by  drift-bolting[  and  wrapping  with  wire. 

The  mesh  of  the  netting  giving  the  best  results  was  rectangular  in  form,  2  feet  on 
the  horizoutal  by  1  on  the  vertical.  No.  12  steel-annealed  wire  was  used,  pin-twisted 
at  the  intersections. 

The  netting  was  given  a  width  not  less  than  twice  the  depth  of  the  water,  and  sunk 
by  attaching  bailed  rock  to  the  lower  edge.  The  netting  was  launched  from  a  barge 
and  the  anchors  guided  to  the  bottom  by  means  of  a  trail ing-hoom. 

The  e£fect  of  thn  dikn  was  marked  very  soon  after  placing ;  the  wires,  catching  root- 
lets, grass,  and  debris  increasing  in  size  froiQ  one-half  to  one  inch  indiameteh  This 
inci  eased  resistance,  opposed  to  the  current,  reduced  the  velocity,  and  a  deposit  of 
sediment  was  the  result. 

Tbo  cross-sections  show  deposits  after  each  rise, and  tha  entire  bend  has  given  place 
to  dry  bar  at  average  stage  of  water. 

The  dike  has  accomplished  more  than  was  expected  of  it.  Its  snccess  may  be  attrib- 
iU«d  to  the  fact  that  the  year  was  most  favorable  for  dike- work,  and  the  work  was 
placed  very  early  in  the  season. 

The  question  of  the  efficiency  of  the  soreen-dike  as  a  means  of  channel  rectification 
1  tbiuk  is  settled.  The  results  obtained  ou  this  work  demonstrate  thac  the  direction 
oi  the  cnrrent  can  be  changed  and  shore  lines  built  np. 

Ice  and  drift  are  found  to  be  the  most  serious  enemies  of  the  dike.  To  eliminate  or 
reduce  these  disturbing  elements  to  a  minimum  is  still  a  problem.  For  piling,  the 
safest  precaution  is  to  keep  the  air-edge  below  the  high-stage  line,  especially  in  chan- 
nel work.  The  drift  will  then  pa6S  over.  Ho  far  as  ice  is  concerned,  it  is  t^>ought  ver^ 
little  trouble  will  be  experienced.  In  most  cases  the  desired  results  will  be  obtained 
before  ice  could  damage  the  dike-work.  In  this  case  its  destruction  would  not  sig- 
nify. 

Generally  dike-work  will  be  considered  temporary  rather  than  permanent  work, 
and  its  life  need  not  exceed  one  season. 

CBDAR  CITY  RSVBTMBNT. 

As  indicated  in  the  last  annual  report,  1,000  feet  of  revetment  was  placed  above 
the  old  bridge  abutment,  extending  up  to  the  mouth  of  Cedar  Creek.  This  work  was! 
found  necessary  as  a  key  to  the  work  previously  placed  between  the  abutment  and 
the  Cedar  City  point. 

Caving  action  had  set  in  consequence  of  the  screen- dike.  Under  its  influence  the 
channel  moved  down  stream,  gradually  leaving  the  bend.  When  the  cunvnt  moved 
down  far  enough  to  strike  between  the  month  of  Cedar  Creek  and  the  old  bridge 
abutment,  caving  action  became  a  serious  matter,  as  the  whole  system  of  sectioual 
mats  along  the  city  front  was  endangered. 

To  prevent  the  river  from  getting  in  behind,  a  continuous  mattress,  75  feet  in  width, 
consisting  of  willows,  was  projected.  The  willows  were  laid  at  right  aujsles  to  the 
bank  and  secured  between  two  nets,  with  meshes  4  feet  square,  forming  a  mat  about 
4  inches  in  thickness. 

The  bank  was  not  graded  and  no  high  water  protection  was  laid,  as  the  mattress 
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was  only  deaigned  as  a  temporary  work  to  maiutain  the  old  work  until  the  dikeooiU 
•ct. 

MURRAY  BEXD   REVETMENT. 

This  revetment  was  desi&;ued  to  protect  the  left  bank  from  erosion  between  stations 
24  and  17,  on  what  is  called  the  Murray  Bend  Crossing.  The  direction  of  thiacrosrinf 
is  very  nearly  at  right  angles  to  thH  bluff  lines,  and  it  has  been  moving  down  the  ral- 
ley  for  several  years.  In  time  all  the  works  in  the  vicinity  of  Cedar  City  will  give 
way  unless  it  is  made  permanent. 

The  importance  of  holding  this  crossing  was  recognized,  and  a  start  made  October 
17  to  lay  a  continuous  mattress,  beginning  at  station  24.  It  was  a  woven  mattress 
of  willows,  having  a  width  of  90  feet.  The  wire  netting  that  served  as  a  basiH  of  strength 
was  made  on  the  launch-barge,  of  No.  12  and  14  aouealed-steel  wire.  The  mesh  was 
rectangular  in  form,  2^  by  3  feet.  The  longitudinal  wires,  or  those  running  length- 
wise with  the  mat,  were  5  feet  apart. 

The  willows  wore  woven  into  the  netting  as  follows:  The  willow  bar^e  or  feeder  be- 
ing placed  at  the  outer  end  of  the  mattress  barge,  the  willows  were  carried  on  the  ways 
to  the  weavers,  who  were  d  istributed  along  the  edge  of  the  ways.  The  willows  were  throat 
down  through  the  meshes  of  the  net  from  18  inches  to  3  feet  and  then  dropped  back 
on  the  ways,  making  with  them  an  angle  of  45^.  When  this  layer  was  placed  a  shift 
was  made  by  dropping  the  boat  down  stream  5  feet.  Another  layer  of  willows  waa 
laid  as  before,  the  direction  of  the  willows  lying  at  right  angles  to  the  first.  In  this 
manner  the  weaving  was  carried  on,  making  a  rigid  mat,  the  willows  having  a  bond 
independent  of  the  netting.  To  give  addicional  strength  to  the  mat,  and  prevent 
elongation  at  the  espense  of  width,  a  fascine-boom  made  of  willows  was  put  in  ever^ 
300  feet.  This  was  made  a  part  of  the  mat,  and  served  as  a  good  attachment  for  the 
bailed  rook  used  in  sinking.  It  was  given  a  diameter  of  8  inches  and  a  length  eqoal 
to  the  width  of  the  mat.    The  mat  was  given  a  thickness  from  4  to  6  inches. 

When  the  work  began  the  Hydraulic  Grader  was  still  in  use  at  Glasgow,  and  the 
mattress  was  placed  without  any  grading.  It  was  proposed  to  grade  the  bank  after 
the  mattress  was  finished.  The  only  grading  was  topping  off  the  bank  Just  ahead  of 
the  work  on  a  slope  of  1  on  1.  The  small  Woithington  pump  used  in  pile-sinking  was 
placed  on  the  steamer,  and  2,600  feet  of  bank  was  thus  graded.  The  work  oontinned 
an  til  December  6,  when  running  ice  and  unfavorable  weather  forced  a  suspension  of 
operations.  ^ 

A  tracing  showing  the  location  of  work,  and  a  photograph  showing  its  effect,  aecom- 
pany  this  report. 

In  closing,  I  desire  to  acknowledge  the  services  rendered  by  Mr.  George  W.  Gender, 
my  assistant,  and  J.  K.  Wilson  and  others  who  have  been  associated  with  me  on  this 
work. 

Very  respectfully,  your  obedient  servant, 
A  T.  C.  Bradley, 

J»^i8tant  Engimeer. 

Maj.  Charles  B.  Sutbr, 

Corps  of  Engineers^  U.  8,  A. 


S4. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  GLASGOW,  MISSOURL 

Z  Daring  the  season  of  1880  the  Lower  Bend,  t.  e.,  the  one  immediately 
above  Glasgow,  was  carefully  revetted.  This  work  proved  perfectly  suc- 
cessfal,  and  no  furtherdanger  being  apprehended  at  that  point,  work  dur- 
ing the  past  season  was  transferred  to  Cambridge  and  Middle  Bends, 
farther  up  stream.  Owing  to  lack  of  funds  only  very  light  mattresses 
could  be  used  here,  and  the  upper  bank,  although  graded,  was  not  pro- 
tected. The  work  proved  inadequate,  and  received  so  much- damage  that 
its  renewal  has  become  necessary.  This  work  will  be  done  during  the 
present  season  by  allotment  from  the  general  appropriation  for  improv- 
ing Missouri  River  from  its  mouth  to  Sioux  City,  Iowa.    After  these  con- 
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servative  works  are  completed  notbing  more  will  be  required  beyond  the 
general  work  of  channel  rectification,  which  it  is  thought  can  best  be 
deferred  till  this  jjoint  is  reached  in  the  course  of  the  general  improve- 
ment of  the  ri ver«  The  work  has  been  in  charge  of  Assistant  S.  Waters 
Fox. 

Tho  work  is  sitnatod  in  the  collection  district,  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Louts,  Mo.  The  nearest  fort  is  at  Leavenworth,  Kans.  Amount 
of  revenue  collected  at  Saint  Louis,  Mo.,  during  fiscal  year  ending  June  «30,  18^,  was 
$1,(576,951.56. 

Money  statement. 

July  1,  1881,  amount  available $15,263  43 

July  1,  1882,  amount  expended  during  fisoal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 15,058  61 

July  1,  1882,  amount  available 204  98 


REPORT  or  MR.  8.  WATBR8  FOX^  ASSISTANT  BNGINBSR. 

Saint  Louis,  Mo.,  July  1,  1882. 
Major:  1  have  the  honor  to  submit  herewith  a  report  of  the  operations  under  my 
charge  at  and  near  Glasgow,  Mo.,  during  the  fiscal  year  ending  June  30,  1882. 
The  following  illustrations  are  submitted,  viz: 

Map  of  Missouri  River  from  Brunswick  to  Arrow  Rock.    Scale,  2,000  feet=:l  inch. 
Three  autotype  views,  showing  construction  of  revetment  in  Middle  Bend. 

RETETMRNT  A,  B. 

Cambridge  Bend.— -lu  my  report  for  the  fiscal  yBar  ending  Jane  30,  1881,  dated  July 
14,  1881,  the  method  of  construction  of  this  revetment  as  practiced  np  to  July  1  was 
describ«)d.  As  stated  therein  it  was  not  regarded  as  satisfactory.  July  5  the  follow- 
ing changes  were  adopted  and  maintained  until  the  completion  of  the  work.  The 
t railing-boom,  which  hud  served  to  guide  the  outer  edge  of  the  mat  to  place,  was 
abandoned  because  of  the  drift. 

It  then  became  necesnary  to  provide  some  means  for  preserving  the  width  of  the 
mar.  while  sinking  it,  tho  shrinkage  being  about  50  percent. 

This  was  accomplished  very  neurly  by  a  rearrangement  of  the  maferial,  viz:  The 
bruHli  was  laid  on  the  netting  across  the  ways  or  normal  to  the  bank  line.  Over  all, 
continuous  wires,  10  feet  apart,  were  passed  up  the  ways,  and  pin-twistod  to  the  net- 
ting at  intervals  of  2  feet. 

At  best,  however,  the  method  was  tedious,  and  the  pin-twists  bunched  the  brush 
either  side  of  them,  leaving  largo  open  places.  To  prevent  the  rock  from  falling  through 
there,  it  was  rolled  up  in  willow  curtains,  the  rolls  being  about  16  inches  in  diameter 
and  20  feet  long.  Six  or  eight  sticks  3  feet  long  were  run  through  each  roll,  serving 
both  to  confine  the  rock,  and  by  taking  hold  on  the  mat  to  prevent  rolling  or  sliding. 
They  cost  4rt  cents  each.  In  this  way  about  8|  cubic  yards  of  rock  were  required  to 
sink  100  feet  linear  of  mattress. 

The  total  length  of  revetment  was  1,200  feet.  The  average  day's  work  of  ten  hours 
was  165  feet;  the  maximum,  204  feet. 

TRIPOD  DIKB  B,  C. 

Cambridge  Bend.—ThiB  work,  begun  July  15,  was  in  accordance  with  the  general  pro- 
}ect,  and  designed  to  establish  a  crossing  to  Cambridge. 
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Eighteen  tripods  of  the  form  and  dimeusions  shown  in  the  sketch  were  placed  in 
line,  25  feet  apart  from  apex  to  apex. 


Withoat  breaking  the  continuity  of  the  revetment  netting,  the  width  was  i«dnoed 
to  45  feet,  and  the  meshes  to  5  feet  by  1  foot,  triangular. 

The  ffrouud  edge  was  anchored  with  bailed  rock,  the  air  edge  being  made  fast  to 
the  wauing  piece  connecting  the  tripods.    The  dike  was  completed  Jnly  19. 

The  condition  of  the  river,  which  governed  its  design,  did  not  hold  long  enongh  to 
indicate  fairly  its  capabilities.  By  a  change  above  the  current  wasi  delivered  at  the 
dike  in  a  direction  almost  normal  to  its  liue.  Under  this  continued  action  the  tripods 
were  scoured  down  until  the  entire  dike  had  disappeared.  Some  of  them  remained 
upright;  others  overturned ;  the  uettiug,  though  apparently  intact,  lies  on  the  bot- 
tom. 

BEVSTMEKT. 

Middle  Send. — ^The  revetment  of  this  bend  was  not  contemplated  in  the  general  pro- 
ject, but  was  necessitated  by  an  unlooked-for  erosion  of  the  bank,  the  shore  line  finally 
assuming  an  alignuieut  that  it  was  deemed  important  to  hold,  eepecially.iu  its  lower 
position.  The  length  of  revetment,  and  therefore  in  this  case  the  location  of  the  root, 
were  fixed  by  the  amount  of  money  available. 

The  style  of  revetment  adopted  was  ah  extreme  type  of  the  "lace"  or  thin  mat. 
Jnly  25  work  was  beguu.  The  mattress- boat  was  placed  in  position  at  the  starting 
point,  facing  the  bank.  One  hundred  feet  of  netting,  b5  feet  wide,  with  meshes  2^  feet 
by  5  feet,  were  made  by  the  machines  and  drawn  out  od  the  bank.  This  was  tilled 
with  brush  and  securely  staked,  the  upper  edge  being  weighted  with  bailed  rock.  The 
boat  was  then  swung  out  about  the  lower  inside  coruer  as  a  center  until  it  had  as- 
sumed a  position  normal  to  the  bank  line,  thus  weaving  a  quarter-circle  of  netting,  the 
cross- wires  of  which  were  radii.  The  dogwood  brush  was  woven  in  as  the  netting  paid 
off.  Poles  6  to  8  inches  in  diameter  were  lashed  to  it,  in  position  normal  to  the  bank 
line,  as  stiffeners,  and  from  these  wire  bridles  led  to  deadmeu  on  shore  about  300  feet 
up  stream.  The  whole  was  kept  afloat  by  barrels  until  the  boat  had  proceeded  as  far 
as  desirable  down  stream,  when  it  was  weighted  with  rock  and  allowed  to  sink  into 
place.  The  brush  was  taken  from  a  *' tender"  on  the  up-stream  side  of  the  working 
boat,  and  woven  in  the  netting  across  the  ways,  tops  to  the  bank,  12  cords  being  used 
to  fill  100  linear  feet,  or  9.000  square  feet.  After  a  few  htturs  in  the  water  the  mat 
would  sink  without  the  aid  of  rock.  About  If  cubic  yards  to  100  linear  feet  were  pot 
on  to  insure  contact  with  the  bottom.  It  was  bailed  and  attached  to  wires  leading 
out  across  the  mat  from  stakes  on  shore. 

The  netting,  which  reached  nearly  to  the  top  of  the  bank,  was  made  fast  by  wires  to 
stakes  driven  5  feet  apart.  The  meshes  were  left  open  to  the  water's  edge,  to  facilitate 
grading,  which  was  done  after  the  low  water  mat  was  laid. 

At  the  start  4  minutes  were  required  to  make  one  fleet  (20  feet)  Of  netting,  and  SS 
minutes  to  fill  it  with  bruph.  These  were  soon  reduced  to  two  and  a  half  minutes  for 
the  netting  and  nine  minutes  for  the  brush.  The  average  day's  work  of  ten  hours 
was  504  feet ;  the  maximum  was  400  feet  in  five  hours.  The  cost  per  linear  foot  in  place 
was  2H.9  cents.  Forty-five  hundred  and  seventy-five  feet  of  this  revetment  was  pnt 
in.    The  low  water  mat  was  finiKhed  August  5. 

As  a  temporary  revetment  this  style  is  recommended  for  cheapness,  rapidity,  and 
ease  of  condtrnction,  and  prompt  efficiency.  It  will  be  noted  further  on,  however, 
that  the  efficiency  diminishes  rapidly  with  age. 
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REPAIRS  TO  BOATS. 

While  we  were  waitiDg  the  arrival  of  the  grading  boat  from  Lfexington  the  fleet  of 
boat49  was  dropped  down  to  Glasgow  for  repairs.  AUof  them  were  reoalkod ;  the  three- 
decked  flats  used  for  towing  were  given  a  shear  of  8  inches  at  one  end,  and  the  derrick 
boat  was  redecked. 

HTDRAUUC  GRADING. 

This  work  was  begnn  September  27,  the  plant  used  being  grader  No.  2.  Several 
changes  in  t*  e  appliances  for  the  delivery  of  water  were  contemplated,  bat  with  the 
exception  of  the  attachment  at  the  shore  end  of  the  boom,  none  of  them  were  com- 
pleted in  time  to  be  used. 

The  water  was  delivered  f¥om  the  pump  through  a  niece  of  ti-inch  hose,  10  feet  long, 
to  the  derrick-boom,  a  tS-iuch  iron  pipe  32  feet  long.  On  the  end  of  the  boom  was  fitted 
a  Y  casting,  from  which,  through  two  sections  of  2^inch  hose,  respectively  50  and 
60  feet  long,  the  water  was  earned  to  the  bank. 

It  was  found  that  one  hundred  and  twenty  displacement  per  minute  was  as  fast  as 
the  pump  could  be  worked  without  distress  to  some  of  its  parts.  This  gave  a  pressure 
at  the  pump  of  90  pounds  and  nozzle  pressures  of  50  to  65  pounds.  Under  these  limit- 
ations the  maximum  results  were  obtained  with  1^  and  H  ii"^^  nozzles.  The  method 
of  working  the  stream  was  the  same  essentially  as  described  in  my  report  for  last 
year.    ' 

The  higher  prices  of  labor  which  obtained  this  vear,  together  with  a  very  low  effi- 
ciency of  pump,  combined  to  raise  the  cost  per  cubic  yard  of  material  moved  above 
that  of  last  year.    A  comparison  is  drawu  in  the  following  table: 


YeAr. 

Kumber  dis- 
placements. 

Pamp  press- 
ure. 

1880 

280  to  376 
120 

00  to  130 

1881 

00 

Discbarge  per 
minnte. 


OdUont. 
469  to  630 
428 


Noszlemen. 


17|  coots  per  hoar. 
$60  per  month.-... 


Laborers. 


Jfi  cents  per  hoar. 
171  cents  per  hoar. 


October  7  the  grading  boat  was  sent  to  Saljue  City  to  aid  in  pumping  out  the  United 
States  snag-boat  H.  G.  Wright.    Work  was  resumed  October  12. 

November  1  one  of  the  piston-rods  broke,  causing  a  delay  of  seven  days.  The  grade 
was  completed  November  9.    The  plant  was  sent  to  Jefferson  City  November  13. 

The  question  has  arisen  as  to  whether  the  grading  should  be  done  before  or  after  the 
low  wat«r  mat  is  laid.    When  equally  convenient  the  former  should  rule,  as  more  or 
less  damage  will  accrue  to  the  revetment  by  breakage  of  bank-wires  and  slipping  out ' 
caused  by  the  semi-fluid  mass  of  tailings.    Ordinarily,  however,  other  conditions  will 
govern. 

A  point  which  is  yet  involved  in  doubt  is  the  most  economical  application  of  the 
discharge.  With  a  given  discharge — other  things  being  equal — the  cost  of  grading  by 
the  hydraulic  process  will  vary  largely  with  the  size  and  number  of  jets  used,  and 
their  manipniaiion. 

A  given  discharge  concentrated  in  one  stream  is  economical  in  point  of  frictional  re- 
sistances and  erosive  power.  If  the  same  discharge  is  di  vided  in  to  a  number  of  streams 
the  frictional  resistances  are  increased,  but  a  greater  economy  of  water  (the  ratio  of 
the  material  moved  to  discharge)  is  possible  by  reason  of  freer  handling  of  the  jets.  As 
au  instance,  close  to  the  limit,  it  is  thought  that  with  a  total  actual  discharge  of  600 
gallons  per  minute  better  results  would  be  possible  with  two  streams  than  with  one. 

BUOT-DIKE6. 

Middle  Bend. — About  November  4  the  bank  began  caving  immediately  above  the 
root  of  the  revetment  in  this  bend,  and  it  soon  became  necessary  to  afford  some  pro- 
tection. As  the  best  means  practicable  at  that  time,  it  was  decided  to  put  in  a  series 
of  buoy  dikes,  designed  to  hold  the  current  out  to  the  old  shore  line. 

On  a  tempoi*ary  machine  constructed  for  the  purpose,  eight  pieces  of  netting  45  by 
80  feet  were  made.  The  area  of  mesh  was  reduced  from  3  square  feet  to  1  square  foot 
"by  willow  brush  woven  in  horizontally.  They  were  placed  in  position,  about  ^5  feet 
apart,  extending  out  from  the  shore  downstream  at  angles  witn  the  axis  of  flow  vary- 
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iDg  from  10^  in  the  upper  to  60^  in  the  lowest,  the  latter  being  located  just  above  the 
revetment.     This  work  was  began  December  6  and  finished  December  8. 

SURVEYS.* 

• 

The  following  surveys  were  made  during  the  year: 

.Inly  12,  shore  lines  Middle  Hend  and  Shore  Bar. 

September  1,  connected  by  triangulatiou  the  Morrison  Observatory  with  the  Mis- 
souri River  Survey.  September  15  to  October  8,  complete  survey,  including  trianga- 
lation  of  Misscmri  River  from  Brunswick  to  Cambridge. 

October  10  to  22,  complete  survey,  including  tri angulation  of  Missouri  River  from 
Glasgow  to  Arrow  Rock. 

Dect*mber  9  to  23,  survey  of  Missouri  River  from  Cambridge  to  Glasgow.  This  sur- 
vey inclnde<l,  besides  shore  lines  and  soundings,  topography  iu  detail,  slope,  and  ap- 
proximate discharge. 

In  addition  to  the  above-mentioned  surveys,  other  work  .bearing  on  the  physics  of 
the  stream  was  done  from  time  to  time. 

Since  January  1,  1882,  operations  have  been  confined  chiefly  to  the  office.  All  of  the 
survey  work  has  been  platted,  and  models  of  some  of  the  appliances  have  been  made. 

February  28  the  office  at  Glasgow  was  closed.     All  the  employes  exc«pt  the  water- 

§auge  observer  and  a  watchman  iu  charge  of  the  steamer  Electra  were  discharged, 
nbscqnently  the  watchman  performed  the  duties  of  both.    I  reported  to  you  for  duty 
at  this  office  on  March  2. 

Angust  15  information  was  received  that  the  revetment  in  Middle  Bend  was  giving 
way.  There  were  no  funds  available  for  repairs,  and  the  stage  of  water  was  too  high 
at  that  time  to  determine  the  nature  or  extent  of  the  damage  done. 

May  11  an  examination  was  made  and  the  following  notes  taken :  From  the  root 
down  about  300  feet  no  trace  of  the  mat  was  found.  (See  sketch  No.  1,  page  1686.) 
From  there  down  1,275  feet  the  revetment  was  intact. 

For  the  length  remaining,  3,000  feet,  the  bank  had  cut  back  to  the  top  of  the  gradd, 
and  the  mat  was  found  to  be  lying  on  the  bottom.    (See  sketch  No.  2,  page  1686.) 

It  will  be  remembered  that  when  first  placed,  the  mat,  though  very  open,  was  fronzy. 
presenting  a  depth  of  section  about  3  feet  to  the  current.  Apparently  the  section  had 
been  reduced  to  about  6  inches.  This  may  have  been  effected  in  part  by  a  loss  of  the 
smaller  branches  of  brush  from  attrition,  and  in  part  by  a  limpness  or  loss  of  elastic- 
ity in  the  brush,  due  to  constant  strain  under  water. 

At  all  events,  for  so  open  a  mat,  the  original  thickness  was  none  too  great,  and  it 
is  to  the  reduction  of  it  that  we  must  attrrbute  the  failure  of  the  revetment.  Such 
constructions  should  therefore  be  used  only  as  temporary  expedients. 

The  general  alignment  of  the  reach  from  Cambridge  to  Glasgow  is  still  good,  but  it 
is  very  important  that  the  shore  line  of  Middle  Bend  be  held  by  a  permanent  revet- 
ment from  Cambridge  to  the  shore  bar.    Delay  in  this  work  may  defeat  the  project. 
I  have  the  honor  to  be,  major,  very  respectfully,  your  obedient  servant, 

8.  Waters  Fox, 
AssUtant  Engineer. 
MaJ.  Chaklbs  R.  Sctkr, 

Corps  of  Engineers,  U.  S,  A. 


S5. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  LEXINGTON.  MISSOURI. 

Work  daring  the  past  season  at  this  locality  was  directed  to  the  pro- 
tection of  the  left  bank  of  the  river,  opposite  Lexington,  the  rapid  ero- 
sion of  which  had  nearly  destroyed  the  harbor  of  that  town.  The  work 
was  very  light  and  of  temporary  character,  the  amount  of  funds  avail- 
able not  admitting  of  anything  more  substantial.  Nevertheless  the  de- 
sired object  was  accomplished,  and  this  year  it  is  expected  that  the  work 
will  be  thoroughly  secured,  as  it  comes  within  the  limits  of  the  reach 
Belecte<l  for  work  under  the  general  project  of  improvement. 
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The  work  has  been  in  charge  of  Assistant  B.  C.  Shankland. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Lonis,  Mo. ;  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  the  poi*t  of  Saint  Louis,  Mo.,  durinji^  the  Ascal  year 
ending  June  :»,  1882,  was  $1,676,951.56. 

Money  statement 

July  1 ,  1881,  amount  available $14, 383  ?0 

July  1,  1882,  amount  expendedduring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 14,312  34 

July  1,  1882,  amount  available 71  36 


REPORT  OF  MR.  R.   C.  SHANKLAND,  ASSISTANT  BNGINERR. 

Lexington,  Mo.,  July  3,  1882. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  Lexing- 
ton, Mo.,  during  the  fiscal  year  ending  June  3u,  1882. 

The  work  has  been  carried  out  in  accordance  with  the  project  submitted  Jane  17, 
1881. 

Hydraulic  grading  of  the  bank  opposite  Lexington,  begun  June  13,  was  continued, 
and  finished  September  7.  The  work  progressed  slowly,  as  the  plant  was  new  and 
untried,  and  the  men  unskilled.  August  8,  a  double  force  was  put  on  and  the  work 
prosecuted  night  and  day. 

The  grading  plant  consisted  of  a  boat  100  by  24  feet,  with  machinery  as  follows: 
A  Wortnington  duplex  compound  steam-pump,  steam-cylinder  12  by  18i  inches  in 
diameter,  water-oylinder  10^  inches,  and  stroke  of  10  inches,  with  steam-pipe  2  inches 
in  diameter;  exhaust-pipe,  3}  inches;  suction-pipe,  7  inches;  and  discharge-pipe,  6 
inches;  a  horizontal  five-flue  boiler,  42  inches  in  diameter  and  26  feet  long,  with  fines 
10  inches  in  diamet-er;  shears  for  snagging,  and  two  derricks  for  carrying  hose. 

Six-inch  hydraulic  hose  was  used,  and  nozzles  varying  in  size  from  l^fg  inches  to 
2  jV  inches  were  tried.  The  l-/V-iQch  nozzle  gave  the  best  results  in  this  soil.  The 
pump  was  worked  at  seventy-five  strokes  per  minute,  and  a  pressure  of  75  to  >:A 
pounds,  the  boiler  pressure  bein^^  80  to  90  pounds. 

The  bank  graded  was  heavily  timbered.  It  is  composed  of  a  top  layer  of  black  soil, 
overlying  a  stratum  of  hard  blue  clay  from  3  to  8  feet  thick.  Below  the  clay  and  ex- 
tending below  the  water  surface  is  a  layer  of  sand.  The  bank  has  an  average  height 
of  13  feet;  it  was  graded  to  a  slope  of  3  on  1,  making  a  little  over  9  cubic  yards  of 
earth  removed  per  linear  foot. 

There  was  graded  4,855  feet  of  bank,  or  44,:C0  cubic  yards  of  earth  was  removed, 
and  at  a  -cost  of  2^  cents  per  cubic  yard.  Grading  with  shovel  and  scraper  on  the 
same  bank  cost  12^  cents  per  cubic  yard.  The  amount  of  earth  removed  per  bushel 
of  coal  burned  was  14^  cubic  yards.  The  best  day's  work  was  144  feet,  equal  to  1,214 
cubic  yards  in  twelve  hours. 

The  boom  of  the  derrick  for  carrying  the  hose  was  made  of  6-inch  iron  pipe,  and  the 
hose  connected  to  the  outer  end.  On  account  of  the  stiffness  x)f  the  hose,  and  the 
inner  end  of  the  boom  being  so  close  to  the  pump,  but  little  play  could  be  given  to 
the  derrick.  Thi^  made  it  necessary  to  work  directly  at  the  breast  instead  of  from 
the  top  of  the  bank,  which  would  have  been  preferable  in  some  instances. 

The  work  was  considerably  delayed  and  the  cost  increased  by  the  heavy  timber  on 
the  bank.  In  addition  to  the  time  lost  washing  out  the  stumps,  it  was  necessary  to 
employ  an  extra  man  as  axman  to  cut  the  roots,  &,c. 

In  July  a  buoy  screen  dike  was  begun  at  Gordin's  coal  chutes,  about  3  miles  above 
Lexington,  on  the  right  bank.  About  500  feet  were  put  in,  when  the  w^ater  reached 
such  a  low  stage  that  the  work  was  ordered  stopped.  This  dike,  however,  caused  a 
fill  immediately  behind  it,  where  the  water  was  15  feet  deep,  of  from  6  to  8  feet,  and 
its  effect  was  visible  for  1,000  feet  downstream. 

The  revetment  of  the  bank  opposite  Lexington  was  begun  as  soon  as  the  grading 
was  finished.  The  revetment  used  was  the  woven  mat  similar  to  the  one  used  the 
previous  season.  It, was  80  feet  wide,  and  3,159  feet  were  put  in,  at  a  cost  of  19  cents 
per  l.near  foot,  including  cost  of  wire.  Five  hundred  and  forty -four  linear  feet  weM 
put  in  in  8i  hours,  with  a  total  force  of  twenty- three  men. 
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The  wire  net  was  inarte  on  the  river  hank  at  Lexington,  in  sections  40  feet  square. 
Five  of  those  were  put  on  a  roll,  carried  to  the  mattress  boat,  and  there  nurolled  and 
aewed  topjether.  One  cord  of  hrunh  was  used  to  8  linear  feet  of  revetment,  and  1  yard 
of  rock  to  25  linear  feet.  The  brush  used  was  heavy,  mostly  dogwood,  so  but  little 
rock  was  necessary. 

It  was  found  that  the  ontting  of  this  bank  in  former  seasons  had  always  begun  at 
the  same  point,  about  2,000  feet  below  Willow  Creek.  This  was  owing  to  the  fact 
that  this  place  had  received  the  full  force  of  the  current  during  a  greater  part  of  the 
year ;  also,  that  the  lower  stratum  was  a  fine  white  sand  easily  acted  upon  by  the 
water.  Thus  was  undermined  the  bank  above  it.  It  was,  therefore,  deemed  neces- 
sary to  put  in  a  high  water  protection  only  at  this  place,  and  put  hurdle-fences  or 
some  other  inexpensive  device  over  the  rest  of  the  bank. 

Accordingly  a  closely- woven  willow  mat  40  feet  wide  and  600  feet  long  was  put 
down,  staked  securely,  and  fastened  at  the  lower  edge  to  the  revetment.  It  was 
covered  with  from  4  to  6  inches  of  earth.  Cold  weather  coming  on,  no  other  protec- 
tion was  put  on  the  bank  last  fail.  This  spring  the  willows  in  the  mat  took  foot,  and 
are  now  growing  thickly  all  over  the  banlc,  thus  adding  to  the  security  and  strength 
of  the  protection. 

The  high  water  protection  cost  50  cent«  per  linear  foot.  One  cord  of  brush  was  used 
to  Hi  linear  feet,  and  1  yard  of  rock  to  ICVJ  feet. 

The  April  rise  did  not  cause  any  cutting  of  the  bank,  and  it  is  believed  that  it  will 
resist  the  action  of  the  June  rise  equally  well. 

The  dikes  at  Oordin's  contemjdated  in  the  project  should  have  been  put  in  tbis 
«pring,  but  the  appropriation  was  too  nearly  exhausted  to  allow  it,  aud  no  more  work 
has  been  done  thus  far  this  season. 

A  map  of  the  reach,  showing  shore  lines  of  1878, 1880,  and  1881,  is  transmitted  with 
this  report. 

Very  respectfully,  your  obedient  servant, 

£.  C.  Shakkijind, 

AsHatant  Engineer  * 

Maj.  Charles  R.  Sutkr, 

Vorps  of  Engineers,  U.  S,A, 


S6. 
IMPROVEMENT  OF   MISSOURI  RIVER  AT  KANSAS  CITY.  MISSOURI. 

At  this  locality  work  during  the  past  season  was  confined  to  bank 
revetment  in  the  bend  below  Quindaro ;  the  object  being  to  prevent 
change  in  the  direction  of  the  channel  in  entering  Kaw  River  Bend. 
This  work  was  successful.  Further  operations  at  this  important  locality 
will  be  done  under  the  general  project,  as  this  portion  of  river  lies 
within  the  reach  selected  for  the  initiation  of  the  work. 

The  work  during  the  past  season  was  in  charge  of  Assistant  John  W. 
Neir. 

Tbe  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.     The  nearest  fort  is  Leavenworth,  Kans.  * 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  the  fiscal  year  ending  June  30, 
1882.  was  $4,525.82. 

Money  statement. 

July  1,1881,  amount  available |23,918  61 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 23,861  34 

July  1,  1882,  amount  available 51  27 
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REPORT  OP  MR.   J.    W.   NBIR,   ASSISTANT  ENGINRER. 

Kansas  City,  Mo.,  July  12,  1882. 
Major  :  I  have  the  honor  of  submitting  my  report  for  the  year  ending  Jaue  30,,. 

The  months  of  July,  August,  and  September  were  spent  in  a  careful  and  extisnded 
survey  of  the  reach,  to  ascertain  aud  determine  the  character  of  changes  in  the  chan- 
nel induced  by  the  disastrous  spring  flood  of  last  year.  The  condition  of  the  old  work 
was  found  to  be  about  the  same  as  reported  last  year. 

The  upper  end  of  the  old  revetment  has  given  way,  owing  to  heavy  pressare  apon 
it,  induced  by  radical  shifting  of  the  channel  upon  Line  Creek  Crossings  Otherwise 
the  work  is  doing  well  and  the  original  bank  line  is  maintained,  although  the  upper 
hank  work  has  lon^  since  disappeared. 

The  action  of  this  flood  upon  free  concave  banks  can  be  imagined,  as  there  was  » 
uniform  cat  varying  from  300  to  ^00  feet.  During  the  year  the  river  has  encroached 
upon  tire  neck  north  of  the  bridge  about  500  feet,  reducing  its  width  to  aboat  3,000 
feet.  At  the  present  rate  of  erosion  five  years  will  suffice  for  the  river  to  cut  thronch 
and  isolate  the  bridge.  Very  general  work  from  Quindaro  to  Wyandotte,  carried  oa 
during  a  single  season,  can  alone  avert  the  danger.  The  cramiied  position  which  the 
river  occupies  in  Kaw  River  and  Kansas  City  bends  seriously  complicates  the  case. 
The  valuable  interests  of  both  navigation  and  the  community  require  that  heroie 
treatment  be  resorted  to  to  prevent  the  river  from  forming  a  cut-off  at  this  place. 
Disjointed  work  scattered  over  a  distance  of  7  miles,  of  such  character  and  extent  as 
the  funds  available  would  allow,  has  not,  up  to  the  present  time,  placed  the  river  oo- 
der  control  upon  this  reach. 

In  view 'of  past  experience,  it  was  deemed  best  to  commence  a  systematic  line  of 
training  and  revetment  work  at  Quindaro  and  carry  the  same  in  a  continuous  and  an- 
broken  system  to  Wyandotte.  Accordingly  a  revetment  upon  the  right  bank  helow 
Qnindaro  was  commenced  and  pushed  as  far  as  posnible.  The  impassable  character 
of  the  river  bottoms,  owing  to  the  overflow,  prevented  the  resumption  of  work  nntii 
late  in  the  fall,  when  material  could  be  more  readily  transportetl.  The  lateness  of 
'the  season,  coupled  with  a  delay  in  the  completion  of  the  wire-net  apparatus,  oonsid- 
erably  reduced  the  amount  of  actual  work  done  below  that  contemplated.  The  preva- 
lence of  contagious  diseases  in  the  vicinity  of  the  work  compelled  the  transportation 
of  the  entire  working  force  to  and  from  Wyandotte  each  day,  thereby  reducing  the 
working  hours  to  between  six  and  seven.  Many  of  the  road.s  being  quarantined  in 
that  locality,  nearly  all  brush  nsed  had  to  be  procured  opposite  and  below  Kansas 
City,  and  transported  several  miles  up  stream  upon  a  complement  of  barges  wholly  is- 
adequate  to  such  contingencies.  Under  these  disadvantages  the  progress  of  work 
was  very  slow  until  the  nver  closed  with  ice,  up  to  which  time  3,035  feet  of  revetment 
had  been  constructed. 

The  revetmen*;  had  a  uniform  width  of  72  feet  and  a  thickness  of  about  "Z^  inches. 
The  methods  of  construction  and  apparatus  nsed  are  briefly  describe(f  as  follows: 
The  mattress  consisted  of  willow  brush  woven  into  a  wire  net,  the  meshes  of  which 
were  hexagonal  in  form.  A  system  of  weaving  introduced  upon  this  work  in  1879  wss 
again  employed  on  account  of  its  durability  and  ease  of  conHtniction.  To  obviate 
the  danger  that  might  arise  from  the  deterioration  of  the  wire  netting,  the  hmsb 
was  given  a  bond  in  itself.  Until  some  coating  is  given  to  wire  that  will  protect  it 
against  deterioration  by  corrosion  and  attrition,  too  great  reliance  cannot  be  placed 
npon  it.  It  was  here  employed  only  as  a  temporary  basis  of  strength,  its  period  of 
usefulness  terminating  when  the  mattrpss  was  in  place. 

The  netting  was  made  as  fant  as  it  was  wanted,  by  a  simple  machine  placed  upon  the 
down-stream  side  of  the  boat,  the  boat  being  placed  across  the  current,  with  the  mat- 
tress playing  otf  the  upper  side  as  fast  as  completed.  A  set  of  low,  flat  ways  placed 
4  feet  apart,  with  a  platform  12  inches  below  their  upper  surface,  served  to  weave 
the  bnish  upon.  This  operation  was  very  simply  aud  rapidly  done  by  laying  several 
eonrses  of  straight  brush  parallel  to  each  other  and  pushing  brush  into  position  over 
and  under  those  first  placed.  The  netting  was  in  this  way  thoroa^hly  worked  into  tbe 
mattress,  and  made  it  very  strong.  As  fast  as  the  mattress  was  slippe<l  from  the  boatt 
a  hard  variety  of  siliceous  limestone  was  thrown  npon  or  wired  to  it,  as  the  case  re- 
quired. 

The  wire  net  machine  employed  is  a  very  simple  appliance.  It  consists  of  a  series 
of  gas-pipe  shafts  placed  parallel  to  each  oth^r,  16  inches  apart,  and  in  a  horizontal 
piano.  These  shafts  have  ordinary  gas-pipe  Ts  screwed  into  them,  theopen  ends  of 
which  hold  short  nipples  of  gas-pipe.  UiK>n  alternate  shafts  spools  or  bobbins  are 
slipped  in  pairs  with  the  wires  leading  across  the  b<»at.  A  twist  of  the  wire  is  given 
by  a  crank  attached  to  the  end  of  each  shaft,  and  the  bobbins  are  slipped  npon  the 
s&afts  previously  idle.     In  this  manner  the  mesh  is  readily  made.    The  machine  also 
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possesses  a  feature  of  permitting  the  introduction  of  wire-rope  longitudinally,  to  add 
strength  when  extra  strains  are  placed  upon  the  mattress  in  heavy  currents.  The  size 
of  mesh  was  40  by  32  inches,  the  sizes  of  wire  commonly  used  being  Nos.  12  and  14^ 
which  were  strong  enough  in  ordinary  cases. 

The  npeed  attained  in  mattress  construction  during  the  past  year  is  quite  satisfac- 
tory. From  22  feet  per  hour,  the  highest  speed  attained  on  a  woven  mattress  at  this^ 
place  in  ltf79,  we  have  increased  to  liW  feet  with  a  force  of  forty-five  men.  The  greai^ 
est  day's  work  was  500  feet  in  five  and  a  (quarter  hours.  The  full  working  capacity  of 
the  plant  could  not  be  determined,  since  sufficient  material  could  not  be  delivered  for 
a  day's  supply  ahead.  With  no  accidents  or  delays  the  capacity  of  the  equipment 
would  probably  be  from  800  to  1,000  feet  per  day  of  ten  hours. 

Six  men  manufactured  all  the  netting  required  and  wound  the  spools  with  wire. 
The  capacity  of  the  net  machine  is  about  3,000  feet  per  day  with  six  men  on  a  net  72 
feet  wide.  The  fading  apparatus  not  being  available,  the  work  of  bank  grading 
was  deferred  untn  spring.  It  was  intended  that  grading  should  commence  on  March  1, 
but  as  the  boat  was  ice-bound  at  Saint  Joseph^  work  was  not  begnn  until  late  in  the 
month,  when,  by  accident,  the  work  was  brought  to  an  abrupt  close.  The  grading 
boat,  while  in  use,  proved  to  be  a  labor-saving  machine.  Four  hundred  linear  feet  ox 
bank  were  graded  in  seven  and  a  third  hours,  with  the  pump  and  boiler  out  of  repair.. 
The  grade  of  bank  was  3  on  1,  the  height  of  bank  being  20  feet  above  lo w- water  Jine. 
Upon  a  homogeneons  bank,  400  feet  per  day  of  ten  hours  would  be  an  average  day's- 
work,  when  the  pump  was  in  thorough  repair.  Our  experience  with  the  grader  here 
can  scarcely  be  considered  as  a  guide  in  future  operations.  The  pumps  were  in  a  bad 
state  of  repair,  and  did  "not  throw  over  70  per  cent,  of  the  pump  capacity  when  in 
good  repair.  Special  styles  of  pumps,  adapted  to  the  pumping  ol  gritty  water,  must 
be  used  to  get  the  best  results.  The  proportion  of  material  moved  to  coal  consumed 
was  very  good,  being  40  cubic  yards  of  earth  to  1  bushel  of  coal. 

During  the  year  a  pile-sinker  was  built,  by  yonr  orders,  and  in  general  conformity 
with  the  plans  of  the  board  on  pile-sinking.  Upon  completion,  in  July,  she  was  acoi- 
dently  sunk  while  in  tow  of  the  steam-launch,  and  finally  raised,  after  five  dajs'  work, 
out  of  33  feet  of  water.  Repafrs  upon  the  boat  necessary  to  put  her  in  working  order 
were  promptly  made.  Two  barges,  96  feet  long  and  16  &et  wide,  were  also  built  as  a 
part  of  the  working  plant  to  be  used  in  future  operations.  Material  has  become 
scarce  in  the  vicinity  and  in  future  must  be  transported  upon  barges  several  miles. 
The  present  plant  is  too  small  to  prosecute  work  with  the  speed  that  time  and  economy 
demand. 

During  the  past  winter  a  low-water  survey  from  Pomeroy  to  Sibley  Landing  waa 
made  by  my  assistant,  T.  W.  Young. 

In  viewing  past  operations,  covering  a  period  of  three  years,  I  am  satisfied  that  the 
original  plans  for  the  completion  of  the  work  were  well  laid.  The  methods  adopted 
have  proved  satisfactory  in  a  high  degree,  and  it  is  only  a  matter  of  regret  that  the 
work  could  not  be  carried  out  to  an  extent  commensurate  with  its  importance. 

In  conclusion,  I  wish  to  acknowledge  the  aid  of  my  assistants,  M.  A.  Diaz  and  T. 
W.  Young,  and  foreman  A.  A.  Clapp.  It  becomes  my  duty  to  inform  yon  of  the  death 
of  Capt.  George  Burruss,  of  the  steamer  Sabrina,  whose  services  were  highly  satisfac- 
tory- 

For  drawings  of  net  apparatus  and  mattress  appliances,  I  would  refer  you  to  speoia 
report  upon  that  subject  under  date  of  Januarv  9. 

I  am,  major,  very  respectfully,  your  obedient  servant, 

J.  W.  Nkir, 

A89i9tant  Engineer^ 

M%).  Charles  R.  Suter, 

CarpB  of  Engineers,  U,  S>  J. 


IMPROVEBIENT  OF  MISSOURI  RIVER  AT  FORT  LEAVENWORTH,  KANSAS- 

Daring  the  past  season  an  nnsnccessful  attempt  was  made  to  repair, 
at  least  temporarily,  the  extensive  damage  which  was  caused  to  the 
works  in  this  neighborhood  by  the  disastrous  spring  floods  of  1881. 
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The  funds  available  were  entirely  inadequate  for  the  work  required,  and 
the  light  revetment  put  in  failed  to  effect  the  desired  object. 

Henceforth  operations  at  this  point  will  be  carried  on  under  the  ^en- 
«ral  project  for  the  improvemeat  of  the  river,  as  it  is  included  within 
the  limits  of  the  reach  selected  for  initiating  the  work.  During  the 
past  season  the  work  has  been  in  charge  of  Assistants  6.  T.  Kelles  and 
O.  E.  Thackray. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  pori 
of  delivery  is  Omaha,  Nehr. 

Amount  of  revenue  collected  at  Omaha,  Nebr.  during  fiscal  year  ending  June  2)0,  ISdS, 
was  14,525.82. 

Money  statement 

July  1,  1881,  amount  available fll,  279  57 

Amount  received  from  sale  of  fuel  to  officers 39  37 

11,318  94 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 11,279  88 

July  1,  1882,  amount  available 39  06 


RRPORT  OF  MR.   O.   T.  NELLES,   ASSISTANT  ENGINEER. 

Atchison,  Kans.,  June  15,  1882. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  Leaven- 
worth, Kans.,  carried  on  under  my  charge,  between  .^uly  1,  18ril,  and  Febrnary  1. 
1882.  At  the  last  named  date  1  was  relieved  by  Assistant  G.  E.  Tbackray,  who  haa 
previously  been  my  assistant  as  local  engineer. 

Work  on  the  dike  above  the  month  of  Bee  Creek,  in  course  of  construction  at  the 
4ate  of  my  report  for  the  fiscal  year  ending  June  30,  1881,  was  continued  until  the 
receipt  of  Special  Order  No.  30,  Jnly  14,  18P1.  Up  to  that  time  about  fifty  piles  had 
been  placed,  covering  a  distance  of  700  feet.  The  netting  had  been  suspended  for 
the  first  300  feet.  The  dike,  being  directly  across  the  channel,  had  to  stand  against 
the  drift  pressure  and  the  deep-channel  scour,  which  was  greatly  increased  in  depth 
by  the  retardation  caused  by  the  drift  accumulation  at  and  near  the  water  surface. 
These  causes  combined  to  greatly  increase  the  cost  of  the  dike  above  the  estimates. 
The  lateness  of  the  season  made  the  results  to  be  obtained  very  nncertain.  The  pili*8 
and  netting  put  in,  although  they  had  a  marked  effect  on  the  surface,  caused  iio  fill 
or  gave  rise  to  no  action  that  would  indicate  the  final  success  of  the  work,  except  by 
a  long  and  stubborn  resistance  .to  the  direct  flow  of  the  river  into  the  bend.  After 
taking  all  these  points  into  consideration.  Special  Order  No.  30  was  immediately  acted 
upon  by  stopping  all  work  on  the  dikt*. 

There  is  no  doubt,  in  my  mind,  but  that  a  properly-located  dike,  put  in  before  the 
spring  rise,  will  cause  the  deflection  of  the  main  channel  into  the  Kansas  Chute.  The 
main  trouble  with  the  dike  att-empted  was,  that  it  was  not  properly  located,  in  that 
it  crossed  the  channel  too  abruptly.  It  was  attempted  to  force  the  desired  results  by 
means  not  at  all  calculated  fur  such  work.  A  very  much  more  acutn  angle  with  the 
•current  and  a  greater  length  would  probably  have  been  easier  of  construction  and 
more  successful. 

A  few  favorable  indications  followed  the  construction  of  this  work,  among  which 
were  the  permanent  enlargement  of  the  Kansas  Chute  and  an  extensive  cut  along  the 
Kansas  bank. 

After  deciding  that  the  dike  was  impracticable  at  this  season,  and  in  view  of  the 
necessity  for  some  protection  in  the  bend  in  order  to  save  the  mattress  work  alreadj 
put  in  from  being  extensively  cat  out,  work  was  immediately  commenced  on  a  thiHf 
•continuous  revetment,  70  feet  wide,  starting  from  a  header  in  Bee  Creek  and  extend- 
ing down  stream  to  connect  with  the  old  work.  Wire  was  used  as  a  basis  of  stren^b 
4knd  dogwood  brush  woven  into  it;  a  total  of  5,400  feet,  70  feet  wide  and  one-third 
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foot  thick,  was  placed  at  a  cost  of  70  cents  per  linear  foot,  or  $1  per  square  of  lOO 
square  feet.  Considered  as  a  temporary  protection,  this  work  was  a  decided  success. 
The  cutting,  which  was  excessive  before  the  placing  of  the  revetment,  ceased  with 
the  advance  of  the  work.  It  has  all  cut  out  since,  however.  For  a  full  descrip- 
tion and  rt^port  ou  this  work,  I  respectfully  refer  to  special  report  dated  May  26, 1882. 
No  constructions  were  attempted  after  the' completion  of  this  work. 

Duriug  November  a  survey  was  made  extending  from  Geary  City  to  Pomeroy.    A» 
the  expense  of  this  survey  was  equally  divided  between  Atchison  and  Leavenworth 
appropriations,  it  will  be  made  the  subject  of  a  special  report. 
Very  respectfully,  your  obedient  servant, 

G.  T.  Nblles, 

Atristant  Engineer. 
Mi^.  Charles  R.  Suter, 

Corps  of  Engineers,  U.  S.  A» 


Atchison,  Kans.,  May  26, 1882. 

Major:  I  have  the  honor  to  submit  the  following  special  report  on  the  revetment 
placed  during  the  past  season  at  Leavenworth,  Kans. 

The  necessity  for  a  protection  calculated  to  give  immediate  results  and  the  limited 
amount  of  the  balance  available  led  to  the  adoption  of  a  thin  mat  with  wire  as  a  basia 
of  strength.  The  necessity  for  immediate  action  did  not  allow  time  for  the  design  and 
construction  of  special  plant. 

A  barge  75  feet  by  12  feet  was  fitted  with  ways  13  feet  long  and  3  feet  apart,  and 
nsed  in  conjunction  with  a  boat  of  similar  size  fitted  with  an  apparatus  for  making 
wire  netting  of  any  desired  size  of  mesh  and  70  feet  wide. 
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The  arrangement  of  the  boats  is  shown  by  sketch  and  by  accompanying  artotypes 
from  photographs  while  in  active  operation. 

The  boats  were  held  in  position  by  means  of  long  lines  made  fast  to  the  bank,  and 
manipulated  by  means  of  two  Perley  half  windlasses.  The  work  was  commenced 
with  a  header  75  feet  wide,  extending  150  feet  into  Bee  Creek,  made  by  weaving 
willow  brush  to  a  thickness  of  10  inches  into  a  small  mesh  netting.  This  header  was 
well  weighted  with  rock  to  prevent  damage  from  freshets  in  the  creek.  From  thia 
header  the  work  was  continuously  extended  downstream  70  feet  wide,  and 'of  suffi- 
cient thickness  to  hide  the  boat,  by  weaving  dry  wood  brush  into  a  wire  netting.  A 
triangular  mesh  was  at  first  used,  60  by  15  inches,  with  No.  14  wire  for  aides  and  No. 
12  for  base. 


Later  the  size  was  increased  to  60  by  30  inches.  This  sine  proved  too  weak,  and  a 
mean  size,  60  by  20  inches,  was  adopted  and  used  during  the  latter  half  of  the  work, 
with  a  No.  9  wire  for  a  base  instead  of  No.  12. 

The  mat  was  put  in  while  the  river  was  still  np»  and  considerable  trouble  waa 
caused  by  drift.  By  this  cause  alone  the  cost  was  increased  at  least  30  per  cent.,  and 
the  speed  of  placing  decreased  50  pi*r  cent.  It  was  frequently  necessary  to  spend  one- 
half  a  day  to  repair  the  damage  of  the  preceding  night.  The  drift  damaged  the  work 
either  by  tearing  great  holes  in  the  mat,  or  by  parting  it  at  the  boats  when  it  would 
hold  the  accumulated  drift. 
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No  high  bank  protection  was  used.  The  inner  edge  of  the  mat  was  made  fast  to 
-stakes  in  the  bank,  by  means  of  No.  9  wire,  every  10  feet. 

Five  thonsand  four  hundred  feet  of  mat  70  feet  wide  was  placed,  or  3,780  squaroB  of 
100  square  feet.    The  following  is  the  distribution  of  material  per  sqnare : 

Brush,  900  cords  total,  or  0.24  cord  per  square. 

Stone,  115  yards  total,  or  0.03  yards  per  square. 

Wire,  1*2,500  pounds  total,  or  ^  pounds  per  square. 

The  stone  was  made  fast  to  the  outer  edge  of  the  mat  and  paid  out  with  it.  None 
was  thrown  on  the  mat. 

Speeds  ranging  from  20  ^  80  feet  per  hour  were  made.  The  highest,  HO  feet  per 
hour,  was  maintained  long  enough  to  show  that  under  favorahlt^  circumstances  and 
with  a  specially  designed  plant  it  could  be  maintained  as  the  rognlar  rate.  The 
4naximum  totaf  day's  work  was  400  feet.  The  iabor,  making  netting  and  weaving 
mat,  varied  from  25^  cents  per  square,  the  actual  cost  for  the  whole  work,  to  l^i  cents 
per  square,  for  maximum  day's  work,  and  7  cents  per  square  for  the  maximnin  hoar's 
work.  The  approximate  total  cost  of  the  work  was  70  cents  per  linear  foot,  or  |l 
per  square.  Labor  was  scarce  and  wages  very  high,  which  caused  an  increase  of  12| 
per  cent,  for  labor  over  any  other  work  done  by  me. 

When  work  was  commenced,  cutting  was  taking  place  thronghont  the  whole  length 
•of  the  unprotected  portion  of  the  bend.  This  oeafled  entirely  with  the  aclvanoo  of  the 
work.  The  severest  cut  was  always  immediately  below  the  boats.  The  obstruction 
to  the  current  offered  by  the  suspended  mat  and  the  boats  caused  an  eddy  to  form 
behind  them,  which  would  work  its  way  upstream  and  cut  out  a  pocket  at  the  shore 
«end  of  the  boats,  into  which  they  wonld  drop  and  cause  much  seriuus  delay  in  starting 
the  following  morning.  The  end  of  each  day's  work  was  almost  invariably  marked 
by  one  of  these  pocketa.  Althongh  the  cutting  stopped  after  the  mat  had  been  placed, 
soundings  over  the  mat  showed  a  scour  throagh  it,  which,  althongh  it  cansed  no 
immediate  damage,  was  eventually  the  cause  of  the  destruction  of  the  mat.  The  ma- 
terial scoured  out  wonld  be  replaced  by  small  slides  from  above  it,  which,  in  its  turn, 
being  scoured  out,  would  cause  a  slide  from  farther  up,  until,  finally,  the  top  bank 
would  be  undermined  and  cave  in,  either  carrying  with  it  the  top  stakes  or  breaking 
the  wires  holding  the  edge  of  the  mat  to  the  bank,  originating  breaks  that  hayesince 
included  the  whole  work. 

The  nature  of  the  bank  throughout  this  bend  is  such  that  it  melts  like  sugar  under 
wave  or  current  action.  Wave  action  doubtless  hastened  the  destruction  of  the  work 
by  oansing  the  top  bank  to  cave  lnt<o  the  mat  and  break  it  loose  from  the  bank.  A 
high  bank  protection  would  have,  in  a  measure,  prevented  damage  from  this  source 
^and  would  have  increased  the  life  of  the  work.  Still,  it  is  my  opinion  that  work  of 
this  nature  is  at  best  a  very  temporary  protection. 

No  data  is  at  hand  or  has  been  obtained  bearing  on  the  question  of  bank  grading. 
it  has  been  my  observation  that  a  grade  of  2  on  1  stands  very  little  or  no  better 
than  a  grade  of  1  on  1  under  the  same  circumstances,  and  with  the  same  prorection. 
1  have  also  observed  that,  other  things  being  eqnal,  the  efficiency  of  a  high  bank 
protection  depends  on  its  powi-r  to  resist  wave  a"tion,  and  that  stone  offers  the  most 
lasting  and  efficient  resistance  to  such  action  when  used  plentifully  in  conjunction 
with  a  brush  protection. 

Very  respectfully,  your  obedient  servant, 

G.  T.  Nbllks, 

Airiatant  Engineer. 

KaJ.  Charlbs  R.  Sctbr, 

Carpe  of  EnffineerSf  U.  8,  A. 


S.8. 

IMPROVEMENT  OP  MISSOURI  RIVER  AT  ATCHISON.  KANSAS. 

•  During  the  past  season  work  at  this  point  was  confined  to  the  con- 
struction of  permeable  dikes  designed  for  channel  contraction  and 
regulation.  They  were  composed  of  wire  netting  supported  on  pile 
bents  or  on  tripods.  Great  difficulties  were  met  with  in  their  construc- 
tion, due  to  high-water  and  drift,  and  they  required  and  received  con- 


Digitized  by  VjOOQ IC 


.•_jyjw*t»«y^'*?"  ,^ 


•T?^»w.^^ 


...  .        -^n^ 


Digitized  by 


Google 


Digitized  by 


Googk 


APPENDIX    8.  1695 

«iderable  repairs ;  uevertbeless,  they  were  maintained  and  promise  to 
^ield  results  of  value. 

Further  work  at  this  point  will  be  under  the  general  project,  being 
included  in  the  reach  selected  for  the  initiation  of  work. 

During  the  past  season  the  work  was  in  charge  of  Assistant  G.  T. 
Nelles. 

The  work  is  situated  n  the  collection  district  of  New  Orleans,  and  the  nearest  port 
-of  delivery  is  Omaha,  Nehr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenne  collected  at  Omaha,  Nebr.,  during  the  fiscal  year  ending  June 
;J0,  1882,  wae  $4,525.82. 

Money  statement. 

July  I,  1881,  amount  available |22,997  14 

.July  1,  186:2,  amount  expended  dnring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 18,810  00 

July  1,  1882,  amount  available 4,187  14 


REPORT  OF  MR.   G.  T.   NSLLK0,   ASSISTANT  BMGINKER. 

Atchison,  Kans.,  June  23, 1682. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  under  my 
charge  for  the  improvement  of  the  Missouri  River  at  Atchi9on,  Kans.,  during  the 
present  fiscal  year. 

Owing  to  unavoidable  detention  at  Leavenworth  with  the  Joint  plant,  no  field  con- 
-strnction  was  undertaken  during  the  fall  of  1881. 

After  consultation  with  you  it  was  decided  to  wait  until  early  spring ;  and  then,  by 
having  everything  in  readiness,  to  do  our  work  in  time  to  take  full  advantage  of  the 
spring  rise.  • 

In  October,  18H1,  acting  under  your  instructions,  a  low  water  survey  of  the  reach 
^extending  from  Geary  City  to  Pomeroy,  a  distance  of  nearly  60  miles,  was  commenced. 
A  special  report  of  this  surVey  has  been  submitted  to  you. 

Late  in  January,  1882,  while  in  Saint  Louis,  I  Inid  before  you  my  project  for  the 
season's  operations,  which,  with  your  approval,  was  carried  out  later.    On  my  return 
•contracts  were  let  for  poles  and  stone  as  follows: 
1,200  Cottonwood  poles,  30  feet  long  and  not  less  than  4  inohee  at  the  top,  at  35  cents 

each. 
1,000  cubic  yards  of  stone  at  60  cents  per  yard. 

On  account  of  the  cold  weather  and  the  amount  of  ice  running  in  the  river,  the 
plant  could  not  be  brought  from  Leavenworth,  where  it  had  been  during  the  winter^ 
«o  that  it  was  not  until  March  1  that  work  was  actually  commenced. 

The  project  approved  called  for  the  following  work:  A  tripod  and  screen  dike  at 
the  bead  of  Atchison  Island,  and  three  cross-dikes  of  similar  construction  in  the  Atoh- 
lison  Chut>e.  This  work  was  expected  to  confine  all  the  water  to  the  main  channel  and 
to  throw  the  river  during  high  water  into  McQueen's  Bend.  Another  dike  was  pro- 
jected at  the  lower  end  of  the  bend,  which  was  intended  to  deflect  the  river  and  hold 
the  channel  in  to  the  Kansas  side,  and  thus  insure  a  channel  under  the  draw  of  the 
Atchison  bridge.  The  above  project,  which  was  carried  out,  is  indicated  on  an  accom- 
panying tracing. 

This  project  was  based  on  the  fact  that  while  the  river  took  McQueen's  Bend,  the 
Irequired  conditions  existed  at  the  bridge,  hut  when  the  channel  cut  across  the  bend 
It  followed  down  the  Missouri  bank  and  under  the  east  span  of  the  bridge.  It  waa 
•nticipated  that  the  work  wonhl,  to  a  certain  extent,  continue  the  low  water  condi- 
tion of  affairs  during  the  higher  stages  and  build  up  the  bars,  so  that  more  permanent 
Mid  effective  work  could  be  put  in  when  more  means  were  available  for  the  purpose. 
In  short,  it  was  proposed  to  confiue  the  river  to  one  channel  for  all  stages,  and  that 
channel  was  to  be  the  actual  low  water  channel.  The  local  interest,  backed  by  the 
fact  that  in  November,  \^i)^  a  bar  had  formed  under  the  draw  span  of  the  bridge, 
which  had  delayed  a  st«)nmboat  several  days  and  had  threatened  to  hold  her  all  win- 
ter, made  necessary  a  project  which  had  in  view  the  prevention  of  another  such  cataa- 
'trophe.  The  resulting  width,  length,  and  cross-section  were  to  be  in  accordance  with 
the  general  plans  for  the  improvement  of  the  river. 
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The  manner  of  doinff  the  work  wqs  decided  npon  for  economic  motives  and  for  a 
desire  to  make  the  balance  available  go  as  far  as  possible,  and  still  leave  enougb 
money  on  hand  to  follow  np  the  results  obtained. 

The  tripods  were  constructed  of  poles,  30  feet  long  and  4  inches  in  diameter  at  the 
top.  The  intersection  was  placed  20  feet  above  low  water  and  the  base  made  from  10 
to  12  feet.  It  was  originally  intended  to  sink  the  f«>et  of  all  the  tripods  with  the  pile> 
sinker  to  such  a  depth  as  to  insure  their  safety  from  scour.  Owing  to  the  various 
difficulties  in  working  the  pumps  in  shallow  water,  it  was  found  necessary,  in  order 
1^  complete  work  in  time  to  take  advantage  of  the  April  rise,  to  set  a  great  many  tri- 
pods with  shovels,  and  a  depth  of  6  feet  was  reached  in  this  way.  Where  it  was  possi- 
ble to  get  to  the  work  and  use  the  *' pile-sinker, ''  rapid  and  satisfactory  progress  was 
made.  The  poles  were  started  in  holes  2  feet  deep,  dug  with  shovels,  into  which  the 
water  was  forced  through  a  long  gas-pipe  nozzle,  which  was  operated  by  two  men  and 
was  entirely  free  from  tne  poles.  The  pole  was  shaken  and  twis^^d  by  two  or  more 
men  and  rapidly  settled  into  the  holo  made  by  the  jet.  The  poles  suuk  equally  well 
in  dry  sand  and  in  submerged  sand.  A  speed  of  one  hundred  poles  per  day  was  fre- 
quently obtained,  but,  owing  to  frequent  breaks  in  the  conducting  hose  (condemned 
city  lire-hose  borrowed  for  this  work),  and  to  the  frequent  stoppages  of  the  pumps  by 
sand,  dsc,  in  shallow  water,  we  were  obliged  to  work  under  a  very  light  pressure  and 
with  great  caution.  Consequently  the  average  speed  for  the  whole  work  was  very 
low,  and  affords  no  criterion  of  what  can  be  done  uqder  more  favorable  circumstaueet. 
The  netting  for  this  work  was  all  made  at  Saint  Joseph,  Mo.,  on  the  machine  designed 
and  built  by  Assistant  Engineer  D.  W.  Church.  It  was  made  30  feet  wide,  with 
square  meshes  2  by  2  feet  and  entirely  of  No.  12  steel  wire ;  16,03:)  feet  were  made  in  all, 
at  a  cost  of  8.8  cents  per  linear  foot  and  29i  cents  per  100  square  feet.  A  detailed 
statement  of  cost  appears  later  in  this  report. 

The  netting  was  made  fast  to  a  five-eighths-inch  wire  cable  at  each  intersection. 
The  cable  was  then  placed  over  the  intersection  of  the  poles  and  fasteneil  to  the  tri- 
poils.  The  netting  was  then  hauled  taut  aud  an  anchorage  of  about  209  pounds  of 
stone  per  linear  foot  wired  to  its  lower  edge.  Experience  has  shown  that  even  this 
weight  of  anchorage  is  insufficient  to  withstand  the  drift  pressure. 

The  tripods  were  placed  30  feet  apart  on  all  the  dikes.  A  total  of  nearly  9,500  feei 
of  this  work  was  done,  divided  as  follows:  Upper  dike,  3,000  feet;  lower  dike,  4,500 
feet;  chute  dike,  2,(H)0  feet. 

.  While  the  lower  dike  was  being  built  the  April  rise  commenced  and  the  highesi 
staue  was  reached  the  day  fol||^wing  its  completion. 

Before  the  river  had  fallen  much  the  accumulation  of  drift  and  the  deep  scour  out- 
side of  the  dike,  caused  by  a  current  parallel  to  it,  made  two  small  breaks,  which  rap- 
idly widened,  until,  tiually,  the  whole  dike  was  wrecked.  The  causes  of  the  failure 
were,  insufficient  strength  of  poles,  insufficient  penetration,  aud  insufficient  width  of 
netting  for  the  conditions  imposed.  These  conditions  were  not  at  all  what  had  been 
anticipated  and  it  was  not  expected  that  the  dike  could  withstand  such  conditions. 
None  of  the  re-enforcing  results  credited  to  netting  were  noticed. 

The  action  of  the  upper  dike  was  so  slow  that  it  was  not  until  after  the  lower  one 
had  gone  that  it  was  felt.  The  upper  portion  had  to  withstand  the  direct  action  of  the 
current  through  if,  while  the  lower  portion  was  subjected  to  a  tangential  scour.  The 
Missouri  Chute  which  crossed  it  grew  daily,  so  that  after  the  rise  it  carried  at  least 
four  times  as  much  water  as  it  had  previously. 

The  upper  dike  was  not  subjected  to  direct  action  or  heavy  strain  and,  therefore, 
held,  except  at  the  chute  end,  where  it  was  breached  by  the  drift  for  a  distance  of  200 
feet. 

The  first  and  second  cross-dikes  in  the  chute  were  also  breached,  but  the  third  aod 
last  dike  held,  causing  a  fill  of  over  one-half  the  chute  cross-section  in  twenty-four 
hour.-'. 

Immediately  after  the  April  rise,  work  was  commenced  on  a  dike  near  the  site  of 
the  "  lower  dike,"  which  was  carried  out  during  the  high  water.  The  location  of  this 
dike  is  indicated  in  the  acconiuanying  tracing  by  a  double  full  line  (==). 

In  order  to  profit  by  the  experience  gained  in  the  preceding  work,  it  was  designed 
to  make  this  dike  as  strong  aud  substantial  as  the  material  aud  time  available  would 
allow.  With  this  in  view,  /^  heuts  were  put  in,  20  feet  apart  for  the  first  1,000  feet, 
with  the  iuteisectiou  15  feet  above  low  water.  The  same  sized  pole  as  used  herotoford 
was  used  fT  this  portion,  but  a  penetration  of  from  12  to  18  feet  was  secureil.  For  the 
reiuaiuder  of  the  dike,  piles,  from  '.iO  to  40  feet  loug  and  8  inches  in  diameter  at  tbe 
top,  were  used,  sunk  biugly  every  15  feet  with  A  bents  every  60  feet.  Owing  to  a  strata 
of  clay  aud  gravel,  which  was  encounrered,  no  great  speed  was  attained.  Specimens 
of  this  strata  showed  it  to  be  altout  as  tough  as  leather  aud  to  contain  gravel  as  large 
as  walnuts.  The  piles  were  all  foroe<l  through  this  formation,  but  at  a  great  expense 
of  both  time  and  money,  it  sometimes  being  necessary  to  spend  as  much  as  three 
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le  pile.  An  average  speed  of  about  seven  per  day,  with  a  maximum  of  fif- 
ky,  was  attained.  It  was  thought  that  the  neceHsities  of  the  case  justified 
ae,  for,  unless  the  piles  were  forced  through  this  clay,  the  danger  of  their 
ecliately  scoured  out  was  great.  Once  through  it  they  were  comparatively 
everything  but  the  drift.  For  the  outer  portion  of  the  dike,  an  average  pen- 
'  17  feet  was  secured  in  from  12  to  16  feet  of  water. 

e  strata  of  clay  was  reached  by  the  pile,  a  rapid  and  satisfactory  speed  was 
by  the  pile-sinker.  Had  we  been  satisfied  to  stop  at  this  point,  the  average 
lei  probably  have  been  between  thirty  and  forty  piles  per  day.  When  a 
is  met  with  which  keeps  the  pile  or  jet  in  one  position  for  any  length  of  time, 
t  anil  heaviest  gravel  settle  to  the  bottom  of  the  hole,  gradually  increasing 
tnce  until  at  length  the  limit  of  the  power  of  the  apparatus  is  reached.  This 
'  happeuod  on  the  work  at  Atchison,  and  it  was  found  t>o  be  advantageous, 
rtain  length  of  time,  to  pull  up  the  pile  and  sink  it  again  in  a  new  place, 
few  feet  of  the  first  hole. 

im-table  boat,"  or  forward  part  of  the  apparatus  built  here  last  spring  from 
I  desif^^s,  has  not  been  used  at  all  this  season.  The  derrick  alone  has  been 
laadling  the  piles  and  placing  them  in  position.  A  small  soow  made  fast  to 
iiiery  boat,  as  per  sketch,  was  used  to  work  from  and  to  carry  material  on. 


Iftborers,  beside  the  engineer  and  foreman,  were  needed  to  operate  the  sinker 
i  pipe  was  passed  through  a  staple  near  the  bottom  of  the  pile,  and  so  arranged 
eould  be  sunk  ahead  of  the  pile,  or  worked  op  and  down  independent  of  the 
k  might  be  found  best.  While  sinking,  the  pile  was  shaken  and  twisted  by  hand, 
lo  pulled  down  with  the  steam  wiucn.  Two  hundred  piles  in  all  were  sunk,  at 
of  $1.75  per  pile. 

bservations  on  previous  dikes  showed  that  the  anchors  had  dragged  in  every 
i  weight  of  about  200  pounds  per  linear  foot  was  used  on  this  dike.  This  held 
ittress  taut  for  a  long  time,  but  finally  proved  inadequate  to  withstand  the  press- 
id  the  netting  bagged  down  against  the  piles.  The  net  used  was  45  feet  wide, 
neshes  2  feet  square,  and  of  No.  12  wire ;  it  was  made  fast  every  2  feet  to  an  inch 

The  manner  of  placing  and  anchoring  is  shown  in  the  adjacent  sketch.     [See 
>age.]    Rock  was  made  fast  to  the  outer  edge  and  slid  into  the  river  on  gas-pipe 

Almost  any  desired  speed  can  be  attained  by  this  arrangement, 
ras  hoped  to  extend  this  dike  3,000  feet,  but  a  rise  in  the  river  put  a  stop  to  work 
it  was  only  2,400  feet  long.  The  dike  stood  well  during  the  first  part  of  tho 
Dd  had  a  marked  effect  on  the  river.  Outside  of  the  dike  the  river  ran  like  a 
lOTse,  wbUe  anywhere  behind  the  dike  one  man  could  handle  a  skiff  with  ease. 
Irift  caused  such  damage  to  the  netting  that  it  became  necessary  to  put  in  a  new 
ver  the  enter  2,000  feet,  of  the  dike.  From  May  14  to  29  there  was  no  noticeable 
bnt  between  the  29th  and  30th  a  fill  of  from  4  to  6  feet  took  place  along  the  whole 
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dike  except  for  a  distance  of  250  feet  near  the  onter  end,  where  there  was  a  considera- 
ble scour.    This  channel  enlarged  rapidly,  nntil  finally  it  was  the  cause  of  a  breach 


600  feet  wide,  beginning  1,200  feet  from  the  shore.  The  breach  widened  to  900  feet, 
leaving  1,200  feet  of  the  shore  end  of  the  dike,  behind  which  the  fill  has  continued  dar- 
ing the  rise.  The  action  of  the  dike  is  manifest  for  a  mile  below  by  a  total  absence 
of  current  along  the  Missouri  shore.  There  is  also  a  fill  behind  the  detached  outer 
portion  of  the  dike. 

As  soon  as  the  pile  sinker  was  taken  from  the  main  dike,  work  was  commenced  on 
two  particularly  strong  cross-dikes  in  Atchison  Chute,  one  at  the  head  and  the  other  at 
the  foot  of  the  chute.  Large  piles  were  used  and  sunk  firom  15  to  25  feet  and  12  feet  apart. 
On  the  lower  dike,  when  a  rock  bottom  prevented  the  sinking  of  pihwi,  several  cribs 
filled  with  stone  were  used  instead.  Netting  30  feet  wide  was  used  on  these  dikes. 
During  the  rise  in  June  the  upper  dike  was  breached,  but  the  lower  one  still  holds  and 
is  doing  good  work.  At  one  time  during  the  rise  a  boat  could  hardly  get  into  the 
chute  at  the  lower  end.  It  was  found  necessarv  to  keep  a  strict  watch  over  this  dike, 
in  order  to  prevent  parties  owning  logs  along  the  chute  from  cutting  it  to  allow  them 
to  pass  out  into  the  river.  The  lower  of  the  dikes,  put  in  during  March,  which  held 
through  the  April  rise,  was  out  for  this  purpose ;  at  least,  we  can  assign  no  other  reason 
for  the  break  in  it. 

Of  the  work  put  in  here  previous  to  my  appointment,  only  that  along  the  Missouri 
bank  above  the  A  tchison  bridge  remains.  This  work  owes  its  preservation  to  the  forma- 
tion of  a  sand-bar  along  its  whole  length,  so  that  it  has  never  been  subjected  to  the  direct 
action  of  the  current.  The  wave  action,  during  high  water,  has  greatly  injured  the 
upper  bank  protection  in  places.  The  manner  in  which  it  has  stood  speaks  favor- 
ably for  the  use  of  large  quantities  of  stone  on  high  bank  work. 

The  surveys  and  observations  during  the  sprint  have  been  confined  to  the  require- 
ments for  locating  and  observing  the  effects  of  the  dikes.  They  have  extended  only 
from  the  Atchison  bridge  to  Doniphan. 

Ten  sections  have  been  sounded  eight  times  in  the  main  river,  and  twelve  in  the 
chute  an  equal  number  of  times.    One  slope  observation  has  also  been  made. 

Mr.  B.  E.  Johnson  was  my  assistant  on  oonstrnction. 
Very  respectfully,  your  obedient  servant, 

N.  T.  Nbllks, 
Asiittant  Enginetr, 

Maj.  Charles  R.  Sutfr, 

Corps  of  Engineers,  U.S,A, 


Sg. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  SAINT  JOSEPH,  MISSOURI. 

During  the  past  season  some  work  was  done  in  the  way  of  repairs  to 
the  revetment  of  Elwood  Point,  but  the  main  work  was  done  in  Bon 
Ton  Bend,  the  object  being  to  protect  the  north  shore  of  the  French 
Bottom,  where  a  cut-off  is  threatened.  Both  dike  work  and  revetment 
were  under  construction,  the  latter  being  quite  successful. 
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Further  operations  at  this  point  will  be  carried  on  under  the  general 
project,  it  being  included  in  the  reach  selected  for  the  initiation  of  work. 

During  the  past  season  the  work  was  in  charge  of  Assistant  B.  W. 
Church. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  the  fiscal  year  ending  June 
30,  1882,  was  $4,525.82. 

Money  statement. 

July  1,  1881,  amount  available |27,923  27 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 26,893  68 

July  1,  1882,  amount  available 1,029  59 


REPORT  OP  MR.  D.   W.  CHURCH,  ASSISTANT  BNGINEER. 

Saint  Josbph,  Mo.,  July  8,  1882. 

Major  :  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improving 
ihe  Missouri  River  at  8aint  Joseph,  Mo.,  for  the  year  ending  June  30,  1882  : 

The  general  features  of  the  river  in  the  immediate  vicinity  of  Saint  Joseph  have  not 
materially  changed  during  the  past  year.  Near  the  Amazonia  Cut-off  the  stream  is 
rapidly  cnttins  its  way  towarcb  the  Missouri  bluffs,  and  workinff  out  a  new  bend, 
which,  according  to  present  indications,  will  differ  from  the  Bend  Cut-off  in  1880  only 
in  being  located  a  little  farther  down  stream.  Above  Elwood  the  breaks  made  in  the 
revetment,  by  the  destruction  of  the  bridge  company's  dikes,  have  been  extended 
somewhat,  the  one  at  the  lower  dike  beine  now  about  3,000  feet  long.  At  Dike  No.  2 
the  break  has  not  been  enlarged  much.  The  wire  net  suspended  in  front  of  tbe  bank 
in  the  cutting  pocket  at  this  dike  is  still  in  place,  and  although  there  have  been  two 
rises  this  season,  and  the  river  has  been  at  a  favorable  stage  for  cutting  during  the 
greater  part  of  the  spring,  there  has  been  no  cutting  in  the  pocket.  The  deposit 
formed  between  the  buoy  line  and  shore  was  carried  up  this  season  as  the  water  rose, 
and  at  the  highest  stage  reached  nearly  to  the  surface.  Immediately  below  the  net- 
ting the  bank  stands  vertically,  and  is  caving.  It  is  impossible  to  say  whether  or  not 
the  netting  has  alone  been  instrumental  in  holding  the  bank,  but  there  has  certainly 
been  no  cutting  this  season  at  the  same  stages  at  which  the  bank  was  rapidly  eroded 
before  the  net  was  placed.  The  end  of  the  old  dike  stands  out  of  water  about  150  feet 
from  shore  at  this  point,  and  would  naturally  increase  the  bank  erosion. 

The  project  for  the  past  season's  work  contemplated  the  construction  of  4,000  feet 
of  screen  dike,  extending  out  from  the  left  bank  at  a  point  about  10,000  feet  below 
Bon  Ton  in  continuation  of  the  curve  of  the  bend  at  that  point,  and  the  revetment  of  as 
much  of  the  left  bank  between  Bon  Ton  and  the  proposed  dike  as  the  money  available 
would  cover.  When  this  project  was  formed  it  was  intended  to  complete  the  dike 
before  the  June  rise,  but  on  account  of  delays  in  the  preparation  of  plans,  the  work 
could  not  be  commenced  until  the  crest  of  the  rise  had  passed.  The  reasons  then 
urged  for  going  ahead  with  the  dike,  notwithstanding  the  change  in  conditions,  were 
that  as  the  water  receded  the  current  would  probably  follow  more  closely  the  curva- 
ture of  the  bend  above,  and  at  the  point  where  the  diKe  was  to  be  located  would  nat- 
urally incline  towards  the  direction  desired.  In  regard  to  the  lack  of  sediment  at  a 
low  stage  it  was  thought  that  the  cutting  bend  above  would  furnish  the  necessary 
material  for  extending  the  shore  line  below  the  dike,  as  the  material  out  away  in  the 
bend  would  naturally  be  dropped  at  the  first  favorable  point.  These  conditions  were 
in  no  great  measure  realized.  The  current  did  not  take  the  general  direction  of  the 
bend  to  the  extent  expected,  and  after  the  dike  was  started  there  wi^  very  little  bank 
erosion  above. 

Wire  net,  cable,  and  anchors  were  prepared  in  Julv,  and  on  August  1  the  work  of 
placing  curtains  was  commenced.  The  dike  was  of  the  ordinary  shingled  form,  com- 
posed of  wire  curtains  from  60  to  80  feet  wide  and  from  .50  to  60  feet  deep,  placed  par- 
allel to  each  other  and  transversely  to  the  direction  of  tbe  dike  at  intervals  of  50  leet. 
The  curtains  were  anchored  with  bailed  rock  attached  to  the  edge  of  tbe  netting,  and 
were  supported  at  the  air  line  by  barrel  bnoys'every  5  or  8  feet. 

The  shape  of  tbe  mesh  adopted  was  that  of  an  isosceles  triangle,  such  as  would  be 

formed  by  bisecting  a  square  al6ng  a  diagonal.     Length  of  base,  2 feet;  altitude,  1 

foot.    The  wires  forming  the  bases  all  ran  parallel  to  each  other  and  at  right  angles  to 

'  the  bottom  and  air  lines  of  tbe  curtain.     Most  of  the  net  used  was  made  by  the  pin- 
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twist  method,  with  No.  12  wire  for  the  parallels  and  No.  14  for  the  oblique  wires.  The 
remainder  was  machine-twist  net,  made  entirely  from  No.  14  wire.  The  edges  were 
strengthened  by  wire  rope  made  from  two  to  four  No.  8  wires. 

The  curtains  were  placed  on  the  launching  barge  in  rolls,  the  buoys  already  ft- 
tached  forming  the  core.  After  attaching  the  anchors  the  net  was  unrolled  on  the 
water,  and  the  anchors  dropped  simultaneously  by  means  of  a  tumbling  rod. 

The  depth  of  water  varied  from  about  VO  feet  at  50  feet  from  shore  to  30  and  34  feet 
nt  the  outer  edge  of  the  dike.  In  the  deeper  water  several  of  the  curtains  were  swung 
around  from  their  normal  position  and  others  were  badly  damaged  by  submerged  drift. 
In  these  cases  re-enforcements  were  made  as  they  were  needed  by  placing  new  curtains 
more  heavily  anchored. 

Up  to  the  16th  of  August  twenty  curtains  had  been  placed,  making  a  length  of  900 
feet  of  dike.  At  this  date  the  action  of  the  dike  was  not  at  all  encoaraging.  Yeiy 
little  fill  was  shown  at  any  time,  and  at  some  dates  of  sounding  a  soonr  was  indicated 
throughout  nearly  the  whole  extent. 

In  order  that  the  deposit  formed  might  be  sufficiently  high  to  withstand  the  next 
«eason'8  April  rise,  filling  ought  to  have  taken  place  rapidly  from  the  start,  and  as 
this  had  not  been  the  case  it  was  thought  best  to  discontinue  the  work,  unless  more 
favorable  results  should  develop  later.  Soundings  made  September  9  showed  little 
additional  de})Osit,  and  the  work  was  then  finally  abandont-d.  Before  the  season  was 
over  the  dike  was  entirely  destroyed  by  drift  and  running  ice. 

The  experience  gained  from  this  work  would  indicate  that,  after  the  June  floodhas 
partially  subsided,  there  is  not  sufficient  sediment  in  the  water  to  produce  a  deposit 
rapidly,  and  that  in  dikes  of  the  character  here  used  the  netting  should  be  made  of 
wire  not  smaller  than  No.  10  or  11,  and  other  anchors  besides  those  attached  directly 
to  the  curtain  should  be  employed. 

The  revetment  for  the  protection  of  the  left  bank  below  Bon  Ton  was  begun  about 
October  I,  at  the  point  where  the  river  leaves  the  bluffs.  It  consisted  of  a  continuous 
woven  brush  mattress  85  feet  wide  below  the  water  line  and  from  35  to  38  feet  wide  on 
the  upper  bauk.  Willow  brush  was  used  exclusively.  The  low-water  mattress  was 
strengthened  by  a  wire-net  backing,  into  which  the  brush  was  woven. 

Three  barges,  connected  in  the  form  of  a  catamaran,  supported  the  mattress-way*, 
^ivin^  a  slanting  surface  34  by  90  feet.  This  surface  was  entirely  planked  over,  and 
way  pieces  8  inches  high,  extending  from  top  to  bottom  of  slant,  were  placed  at  inter- 
vals of  5  feet.  The  netting  was  placed  on  the  boat  in  rolls  30  feet  wide  and  combined 
to  make  up  the  full  width  of  90  feet.  These  rolls  were  kept  at  the  hf&d  of  the  ways 
while  the  netting  already  unrolled  was  being  filled  with  brush.  They  then  slid  down 
with  the  finished  mat  as  the  boat  was  moved,  and  in  being  rolled  back  to  the  top  cot- 
«red  the  ways  anew.  Before  weaving  commenced  the  separate  widths  of  net  were 
sewed  together. 

The  netting  used  was  similar  to  that  previously  described  in  connection  with  the 
curtain  dike.  After  a  quantity  left  over  from  the  dike  had  been  expended,  the  base 
of  the  triangular  mesh  was  lengthened  to  3  feet  and  8  i  ches,  the  alcitude  (1  foot)  not 
being  changed.  The  wires  forming  the  bases  of  the  triangles  ran  parallel  with  the 
bauk  and  carried  the  strain  to  the  boat  on  normal  lines,  thereby  preventing  the  mat 
from  shrinking  or  drawing  in  towards  shore,  as  has  sometimes  occurred  with  hexag- 
onal or  diamond  meshes.  No.  14  wire  was  principally  used,  although  in  part  of  that 
left  on  hand  from  the  dike  the  wires  parallel  to  shore  were  No.  12. 

The  rock  used  in  dnking  ^as  connected  in  lengths  of  60  feet  by  attaching  each 
stone  separately  to  a  No.  8  wire,  with  internals  between  of  1^  feet.  This  was  done 
to  prevent  the  rock  from  accumulating  at  low  places  on  the  mat  surface  or  being 
rolled  o£f  by  a  strong  current.  The  manner  of  coiuiecting  with  the  No.  8  wire  and 
distributing  over  the  mat  was  as  follows :  A  No.  12  wire  was  wound  around  each  stone 
and  twistea  up  tightly  before  the  rock  was  loaded  for  distribution.  The  loaded  barge 
being  brought  into  position  over  the  mat,  a  stone  was  hung  on  each  pin  of  a  gas-pipe 
tumbling-rod  alon^  one  side  of  the  boat,  and  as  the  No.  8  wire  was  strung  along,  the 
free  ends  of  the  wires  attached  to  each  stone  were  made  fast  to  it  by  twisting.  At 
the  point  desired  the  whole  was  dropped  onto  the  mat  by  revolving  the  tumbling-rod. 
The  rock  was  usually  dropped  in  lines  perpendicular  to  the  bank,  the  other  end  of 
the  string  iKung  near  the  outer  edge  of  the  mat. 

The  progress  made  on  the  low  water  mat  was  slow  on  acconnt  of  difficulty  in  get- 
ting brush  of  the  kind  required  and  interruptions  caused  by  bad  weather  and  floating 
ice.    The  best  speed  per  day  was  300  linear  feet  and  the  average  about  145. 

The  amount  of  material  used  per  100  square  feet  was  as  follows:  Brush,  0.205 cord; 
rock,  0.012  cubic  yard,  and  wire,  3.6  pounds.  The  cost  of  the  mat  for  material,  and 
the  labor  of  weaving,  launching,  and  sinking,  was  $1.36  per  square,  or  $1.15  per  linear 
foot. 

Eleven  hundred  and  seventy  linear  feet  of  mat  was  lost  by  the  net  tearing  while 
passing  a  projecting  point  of  piling,  and  by  several  accidents  with  running  ice. 

The  steamer  Melusiua  was  used  for  towing  brush  and  stone. 
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The  bank  was  graded  to  a  slope  of  3  horizontal  to  1  vertical,  excepting  a  portion  at 
the  upper  end,  which  was  2^  on  1. 

Hydraulic  grader  No.  1,  built  at  Kansas  City  in  1881,  was  used  for  grading  the 
greater  part.  The  pump  was  a  Worthington  compound  with  steam  cylinders  12  and 
18^  inches  in  diameter  and  water  plungers  10^  inches,  stroke  10  inches.  The  water 
was  taken  from  the  pump  by  a  6-inch  hose  and  canied  by  a  swinging  boom  pipe  32 
feet  long,  through  which  it  passed  to  a  point  on  shore.  It  was  then  carried  by  a  6-inch 
hose  24  feet  long  to  the  point  desired  for  directing  against  the  bank.  The  nozzle  at- 
tached to  the  24-foot  hose  was  supported  by  a  movable  trestle  and  directed  by  two 
men,  one  standing  on  each  side.  The  arrangement  for  delivering  the  stream,  thus 
briefly  outlined,  was  used  for  some  time,  but  the  24-foot  Lose  filled  with  wat<er  was 
not  easily  handled,  and  considerable  time  was  consumed  in  moving  the  boat.  The 
hose  was  accordingly  cut  in  two  and  the  nozzle  attached  to  one-half  of  it,  which  length 
was  found  sufficient  to  reach  any  desired  point  on  the  grade.  With  the  shortened 
hose  the  nozzle  was  suspended  by  a  tackle  attached  to  a  boom  run  out  from  the  boat 
for  the  purpose.  The  nozzle  could  then  be  directed  more  easily,  and  generally  required 
but  one  man.  In  moving  the  boat,  the  hose  was  lifted  clear  of  the  ground  by  means 
of  the  tackle. 

The  stream  was  usually  applied  from  the  already  graded  bank,  in  a  line  slijijhtly  in- 
clined dowuwardn  towards  the  water's  edge,  so  that,  as  a  bench  was  carried  up  the 
slope,  a  channel  would  always  be  kept  open  for  washing  the  loosened  earth  into  the 
piver. 

Six  nozzles  were  tri»fd,  ranging  in  size  from  H  to  2-^  inches.  The  one  which  gave 
the  best  results  wh^  1}  inches. 

Gra<liug  was  at  tiiMt.  commenced  where  the  mat  had  already  been  laid,  but  it  was 
found  after  several  days'  trial  that  the  stream  of  water  and  earth  flowiug  down  the 
bank  rolled  the  edge  of  the  mat  up  and  forced  it  away  from  shore,  making  it  difficult 
to  attach  the  high  water  protection,  besides  allowing  a  deposit  to  accumulate  under 
the  mat  near  shore.  The  grader  was  therefore  dropped  below  the  mattress-boat  and 
the  bank  above  that  point  was  graded  by  hand. 

The  bank  as  left  by  the  grader  was  in  most  cases  rough  and  uneven  on  account  of 
the  frequent  occnrrence  of  soft  strata  near  the  water's  edge,  and,  in  several  places,  it 
was  necessary  to  employ  hand  labor  to  even'it  up. 

The  best  speed  accomplished  in  grading  was  280  linear  feet  (2,752  cubic  yards)  iu 
eight  and  one-half  hours,  or  at  the  rate  of  33  feet  (324  cubic  yards)  per  hour.  The 
average  working  speed  for  ten  hours  was  203  linear  feet. 

The  amount  graded  was  3,592  linear  feet,  or  in  cubic  yards.  .33,455.  The  cost  per 
cubic  yard  was  10.0158,  and  amount  graded  per  bushel  of  coal,  26.44  cubic  yards. 

The  high  water  protection  was  woven,  but  made  thicker  than  the  low  water  mat, 
and  no  netting  was  used  in  its  construction.  It  was  weighted  with  rock  at  the  head 
of  the  work  and  along  the  ice-line.  The  amount  of  brush  used  per  square  was  0.43 
cord,  and  the  total  cost  per  square,  $1.36. 

Four  thousand  three  hundred  and  eighty  linear  feet  of  bank  was  revetted  in  the 
manner  described  above,  the  cost  per  foot  being  $2.77. 

In  July,  1881,  a  survey  of  the  river  was  made  from  Saint  Joseph  to  Palermo,  and  in 
April,  1882,  a  low  water  survey  was  made  ftom  Saint  Joseph  to  Ot-ary  City. 

I  have  been  assisted  on  the  work  of  the  past  year  by  Messrs.  W.  H.  Floyd,  jr.,  and 
W.  Henderson,  assistant  engineers. 

I  have  the  honor,  major,  to  be,  very  respectfully,  your  obedient  servant, 

D.  W.  Chdrch, 
AHHXHtant  Engineer, 

Maj.  Charles  R.  Sitter, 

Corps  of  Engineers,  U,  8.  A, 


S  10. 
IMPROVEMENT  OF  MISSOURI  RiyER  AT  BROWNVILLE,  NEBRASKA. 

During  the  past  season  an  attempt  was  made  to  close  Sonora  Chate 
with  wire-screen  dikes  supported  on  tripods.  The  supports  proved  in- 
adequate to  resist  the  pressure  of  the  drift,  and  the  work  was  destroyed 
before  any  material  results  had  been  accomplished.  The  appropriation 
for  the  work  was  so  small  that  nothing  else  could  be  attempted. 

The  improvement  of  the  river  in  this  vicinity  is  bound  to  be  a  costly 
operation,  and  can  only  be  successfully  undertaken  with  ample  funds 
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and  after  the  river  above  has  been  gotten  nnder  control,  while  the  re- 
quirements of  navigation  are  not  pressing.  It  has,  therefore,  been  de- 
cided, with  your  approval,  to  defer  further  work  at  this  i)oint  till  it  is 
reached  by  the  general  improvement. 

The  work  has  been  in  charge  of  Assistants  W.  B.  Hammond  and  J. 
W.  Pearl. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenae  collected  at  Omaha.  Nebr.,  daring  the  fiscal  year  ending  June  30, 
1882,  was  $4,525.82. 

Money  statement 

July  1, 1881,  amount  available $8,745  77 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1861 8.312  39 

July  1,  1882,  amount  available 433  38 


REPORT  OF  MR.  J.  W.  PEARL,  ASSISTANT  ENGINEER. 

Brownville,  Nebr.,  June  30,  18@S. 

Major  :  I  have  the  honor  to  present  the  following  report  of  operations,  under  your 
direction,  on  the  Missouri  River,  in  this  vicinity,  during  the  fiscal  year  ending  to-day : 

Previous  to  the  neriod  covered  by  this  report,  a  general  project  for  the  improvement 
of  the  river  from  Otoe  City  to  AspinwaU,  Nebr.,  was  submitted  by  your  assistant,  W. 
B.  Hammond,  and  approved. 

For  the  execution  of  the  project,  an  initial  point  was  selected  about  7  milee  above 
Brown  ville,  where  the  river  has  for  many  years  confined  itself  to  a  stable  section  with 
high  sandstone  bluffs  for  the  right  and  a  low  sloping  shore  for  the  lefb  bank. 

The  first  work  in  order  in  the  general  scheme  for  improvement  was  to  close  Sonora 
Chute,  a  channel  500  feet  wide,  with  an  average  depth  of  6  feet  at  a  medium  stage  of 
water.  It  opens  from  the  right  bank  one-half  mile  below  the  initial  point  selected  in 
the  project  and  carries  about  one-sixth  of  the  whole  volume  of  the  Missouri,  retaming 
it  at  right  angles  to  the  main  stream  about  4  miles  below. 

The  excessive  erosion  of  the  left  bank,  above  Browuville,  and  of  the  right  bank 
below,  was  largely  attributed  to  the  deflecting  action  of  the  water  delivered  m>m  this 
chute. 

An  experimental  dike  (Dike  No.  1),  constructed  of  stiff  weeds,  was  placed  across  the 
chute  about  one-half  mile  below  its  entrance,  at  a  total  cost  of  $185.97,  during  the 
month  of  December,  1880.  The  dike  was  carried  away  by  the  flood  of  ice  in  the  spring 
of  1881.  Detailed  plansand  estimatesfor  a  pile  and  wire-screen  dike  across  the  entrance 
to  the  chute  were  then  submitted  and  duly  approved.  The  piles,  screen,  rock,  and 
other  material  for  dike  construction  were  delivered  at  the  site  of  proposed  work  duriug 
the  spring  of  1881. 

At  the  oeginning  of  the  year,  July  1,  1881,  and  for  some  time  before,  everything 
was  in  readiness  and  awaiting  the  arrival  of  a  pile-sinker  which  was  expected  to  place 
the  supports  for  the  dike.  On  the  15th  of  July  instructions  were  received  to  prooee^ 
at  once  with  the  construction  of  Dike  No.  2,  using  tripods  or  buoys  for  supports,  as  the 
pile-sinker  would  not  be  available. 

DIKE  NO.  2. 

On  July  16  the  preparation  of  an  improved  tripod  plant  commenced,  and  on  the 
20th  the  first  tripod  was  placed.  Starting  from  the  blun  about  one-half  mile  above,  a 
line  of  tripods  was  extended  down  stream  on  the  proposed  shore-line  until  the  head  of 
of  Sonora  Island  was  passed. 

The  tripods,  12  in  number,  were  constructed  from  cotton  wood  piles  8  inches  in  diam- 
eter at  the  top,  and  of  lengfths  adapted  to  water  ranging  from  4  to  22  feet  in  depth. 
An  average  of  1^  yards  of  rock  per  tripod  was  attacned  to  the  lower  angles  of  the 
fhhmes  as  uallast.  In  the  deepest  water  the  stability  of  the  tripod  was  increased  by 
attaching  a  Chinese  anchor  to  the  up-stream  leg.  In  light  water  little  ballast  was 
required. 

The  screen  was  delivered  from  the  net  machine  in  rolls,  and  laid  from  an  open  baige, 
the  rolls  resting  on  rollers  placed  at  the  bottom  of  the  boat.  Bailed  rock  anchors  were 
attached  along  the  ground  edge  of  the  net  as  it  was  unrolled  and  dropped.    The  air 
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edge  was  supported  by  oil-barrel  buoys  at  intervals  of  about  lo  feet,  and  tripods  at 
intervals  of  about  200  feet. 

The  screen  and  its  method  of  construction  were  fully  described  in  report  of  last  year. 
I  will,  however,  repeat  that  it  was  made  from  No.  12  and  No.  14  wire,  with  equilateral 
triangular  meshes  having  an  altitude  of  18  inches,  and  was  provided  with  a  selvage 
along  each  edge.    Its  width  was  about  double  the  depth  of  water  where  placed. 

The  rock  used  on  the  work  was  obtained  from  a  quarry  near  at  hand,  but  was  very 
expensive. 

The  dike,  2,700  feet  long,  was  completed  on  August  1,  1881. 

As  debiia  collected  on  the  net  the  barrel  buoys  were  dragged  under  water  and  it  was 
found  necessary  to  support  the  air  edge  with  struts.  Piles  weighted  with  rock  at 
their  lower  extremities  were  placed  vertically  and  at  intervals  of  20  feet  along  the 
lower  side  of  the  work.  The  air  edge  of  the  net  was  raised  as  high  as  possible  and 
attached  to  them,  and  the  buoys  removed. 

As  this  work  progressed  the  error  of  using  light  (No.  12  or  14)  wire  net  and  placing 
it  slack  in  exposed  work  on  a  concave  shore-line  was  sufficiently  demonstrated.  The 
X>ortH>n  touching  bottom  was  quickly  and  firmly  bedded  in  the  sand  and  the  air  edge 
conld  only  be  raised  a  few  inches  without  tearing  the  net. 

The  stage  of  wat«r  bein^  far  along  in  its  decline  when  the  dike  was  placed,  the 
amount  of  material  in  transit  was  insufficieot  to  immediately  accomplish  the  desire<l 
result.  A  low  bar  was  slowly  deposited  across  the  entrance  to  the  chute.  The  water- 
way at  times  was  reduced  to  60  feet,  but  the  screen  along  the  face  of  the  woik  was 
continually  exposed  to  raking  attack  from  the  heavy  drift  which  wandered  iu  its 
vicinity  with  every  little  rise  of  the  river. 

The  many  breaks  made  in  the  netting  were  promptly  and  persistently  repaired  until 
a^bout  November  10,  when  the  care  of  the  work  was  transferred  to  me.  The  formation 
of  a  high  bar  could  not  be  expected  after  that  date  and  before  the  river  closed.  No 
hopes  of  holding  the  screens  through  a  run  of  ice  were  entertained  and  the  work  was 
temporarily  abandoned. 

TOTAL  AND  UNIT  COST  OF  DIKE  NO.   2. 

Superintendence |0  126  $342  99 

Makingnet ^01  273  81 

Placing  supports x.  395  48 

Placingnets 090  236  28 

Wire  cable 012  31  57 

Anchors 0:J5  93  92 

Repairs 065  174  82 

Material : 

Wire 282  76:J  44 

Piles 137  *369  80 

Rock  .* 080  217  60 

Sundries 025  68  54 

Cost  per  linear  foot 1  099  2,968  25 

On  November  19,  the  first  mush  ice  of  the  season  appeared  in  the  river  nmning  very 
thick.  It  broke  through  Dike  No«  2  in  several  places,  doine  considerable  damage. 
Our  barges  were  at  once  hauled  to  a  good  harbor  below  the  dike  and  all  plant  stored 
in  winter  quarters.  At  the  close  of  the  month  the  balance  of  our  funds  being  reduced 
to  $2,572.31,  the  force  employed  was  reduced  to  the  bare  necessities  of  existence  and 
care  of  property. 

A  mild  winter,  and  a  light  run  of  ice,  left  the  vicinity  of  Dike  No.  2  in  much  better 
condition  after  the  April  rise  than  was  anticipated.  All  the  screen  had  vanished,  but 
four  tripods  remained  standing.  The  chute  had  quite  recovered  from  the  past  season's 
water  famine  and  might  now  be  termed  open  to  navigation  at  all  stages.  The  steamer 
Wyoming,  heavily  loaded,  passed  safely  up  the  chute,  May  14,  1882 ;  yet,  as  the  water 
subsided,  the  main  channel  took  to  the  left  bank  of  the  river  above  the  work  and  con- 
tinued along  this  bank  as  far  down  as  Sonora,  with  a  large  shore  bar  on  the  right  bank 
extending  out  fh)m  Sonora  Island.  The  broad  shore  bar  below  Sonora  was  dropping 
away  ana  the  channel  moved  on  toward  Sun  Island  at  a  very  encouraging  rate. 

The  desired  channel  changes  in  this  locality  were  successfully  initiated,  but  the 
cause  was  removed,  and  a  reaction  was  expected. 

On  May  1  a  balance  of  only  $1,097.31,  a  plant  prepared  only  to  place  tripods,  an 
abundance  of  decaying  piles  and  expensive  rock,  and  sufficient  wire  too  small  for 
heavy  work,  remained  from  the  supply  for  last  season's  operations.  A  project  for  the 
reconstraction  of  Dike  No.  2  with  the  material  and  funds  on  hand,  using  overlapping 
or  ''shingled''  sections  instead  of  continuous  line  work,  was  submitted  and  approved. 

The  supply  of  wire  was  exhausted,  and  sufficient  net  completed  ou  May  8.    The. 
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tripod  plant  was  then  repaired,  and  on  the  11th  the  pla-cinff  of  tripod  supports  for 
screens  commenced.  Starting  about  500  feet  below  the  heading  of  previous  work,  the 
dike  was  reconstructed  in  six  sections,  standing  at  an  angle  of  about  50  degrees  with 
ihe  current  (angling  downstream).  Each  section  extended  out  to  the  line  of  the  orig- 
inal dike  and  overlapped  the  adjacent  section  about  100  feet. 

Thirty  tripods,  similar  to  those  placed  in  1881,  were  placed  in  position  with  peaks 
as  near  flood-height  as  could  be  obtained.  They  were  ballasted  with  three-tenths  of 
a  yard  of  rock  on  each  upstream  and  one-tenth  yard  on  each  downstream  leg  or  angle. 
The  peaks  of  tripods  standing  In  each  section  were  connected  by  a  wire  cable  of  our 
own  manufacture,  containing  six  strands  of  No.  12  wire. 

The  net  used  was  similar  to  that  previously  described,  and  had  a  five-wire  cable 
along  the  air-edge  and  a  four-wire  cable  along  the  ground  edge.  In  launching,  the 
air-edge  of  the  net  was  connected  at  every  mesh  with  the  cable  previously  placed  along 
the  tripods,  and  the  ground  edge  anchored  with  12  pounds  of  rock  per  linear  foot. 

To  prevent  scour  at  the  ends  of  the  sections,  the  screens  were  extended  about  50  feet 
beyond  their  limits,  and  firmly  anchored.  The  work,  2,700  feet  long,  was  completed 
June  1,  1882. 

After  the  screen  was  placed,  a  small  force  was  emploved  placing  struts  to  support 
the  air  edge  of  the  net  and  the  cable  at  points  between  the  tripods,  and  for  a  time  all 
was  working  well.  At  points  where  sections  overlapped  bars  appeared  above  water- 
surface,  and  at  other  points  the  deposits  were  very  satisfactory. 

As  the  load  accumulated  on  the  net,  however,  the  water  fell  away  below  and  the 
work  assumed  the  nature  of  a  dam;  breaks  in  the  cable  occurred  in  various  places, 
and  were  quickly  repaired  by  the  workmen  constantly  employed  for  that  purpose. 

Weakness  was  apparent  throughout  the  length,  breadth,  and  depth  of  the  structure. 
As  the  rising  water  of  June  came  on  the  invalid  became  unmanageable,  and  thf  caring 
hands  were  withdrawn. 

TOTAL  AND  UNIT  COST  OF  DIKE  NO.  2  (RECONSTRUCTED). 

fiuperintendence fO  054  $145  00 

Making  net 058  156  94 

Placing  supports 056  153  53 

Placingnet 018  47  25 

Wire  cable 005  13  92 

Anchors 007  19  60 

Repairs 024  64  53 

Materials : 

Wire 106  286  60 

Piles 129  347  16 

Rock 057  154  61 

Sufidries 007  17  95 

Cost  per  linear  foot i 0  521  Total..  1,407  09 

Piece  by  piece  the  net  was  stripped  from  the  tripods,  and  as  they  in  turn  were 
exposed  to  the  rising  water,  a  portion  of  them  followed  in  the  wake  of  their  former 
burden.    The  upper  half  of  Dike  No*  2  (reconstructed)  is  washed  out. 

TRIPODS  AND  TRIPOD  PLANT. 

For  constructing  and  placing  tripods,  two  10  by  50  foot  barges  were  placed  side  by 
side,  connected  at  upstream  end  and  spread  out  at  lower  end  so  as  to  form  a  V-shaped 
well,  over  which  the  tripods  were  built.  A  shear  provided  with  the  necessary  tackle 
for  handling  the  piles  was  arranged  by  connecting  two  40-foot  spars  by  an  eye-bolt  at 
the  top  aud  raising  them  nearly  vertical,  with  heels  resting  in  rounded  sockets 
placed  near  the  center  of  each  barge  and  the  top  staid  by  guy-lines.  For  heavy 
lifts  the  line  leading  from  the  shear- blocks  was  carried  to  a  *' gypsy  ^  windlass  placed 
near  the  bow  of  one  of  the  barges.  When  in  position  the  piles  were  supported  on  trip- 
blocks,  which  extended  over  the  inner  edge  of  each  barge  near  the  stem,  and  a  strong 
plank  laid  across  the  barges  toward  the  bow.  By  a  rope  extending  from  one  barge  to 
the  other  across  the  lower  side  of  the  '*  well"  they  could  easilv  bo  adjusted  to  any 
desired  angle  or  any  sized  tripod.  The  ''  tripod''  is  a  frame-work  of  six  piles  or  poles, 
HO  connected  that  each  lies  approximately  at  tbe  diedral  angle  of  a  tetrahedron. 
The  three  uprights  are  called  '4egs"  and  the  horizont-als  *'  braces.'' 

The  legs  were  connected  by  a  three-quarter-inch  rod  passing  through  each  pile  and 
bent  over  at  the  ends  so  as  to  hold  them  together  at  the  peak.  They  were  then  floated 
into  the  well,  the  shear  tackle  was  connected  at  the  peak  and  the  legs  raised  and 
swung  into  position  with  each  side  or  down-stream  leg  resting  on  a  trip-block,  and  the 
middle  or  up-stream  leg  resting  on  the  cross-plank.  The  braces  and  legs  were  scored 
to  joints  and  fastened  by  two  10-inch  boat-spikes  through  each  end  of  each  brace. 
The  tripod  was  completed  by  attaching  the  necessary  ballast  on  the  lower  angles. 
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By  tripping  the  side  legs  the  down-Btream  aide  of  tripod  takes  water  and  the  current 
draws  the  middle  leg  from  the  cross  plank.  In  this  half  overturned  manner,  it  strikes 
bottom,  and  as  the  middle  leg  settles  to  position  the  peak  walks  up  into  line  as  desired. 

For  a  '^  makeshift ''  machine  this  is  a  very  good  one.  Its  general  adjustability,  its 
cheapness,  and  the  ease  with  which  it  or  the  heaviest  tripods  can  be  handled  in  any 
water  at  onee  commend  it.  By  the  addition  of  a  small  hoisting  engine  and  some 
slight  changes  in  minor  parts,  it  would  work  rapidly  and  take  ranlc  with  the  first  ap- 
pliances for  this  class  of  work.  * 

SURVEYS. 

A  few  detached  surveys  for  the  location  of  important  changes  in  shore  lines  near 
Dike  No.  2  and  Brownviile  were  made  in  July,  August,  and  September. 

But  few  of  the  chan;^es  by  and  subsequent  to  the  Hood  of  May,  18^1,  have  been  lo- 
cated on  the  map  of  this  reach.  A  survey  should  soon  be  made  from  Otoe  City  to  As- 
pin  wall. 

Regular  soundings  on  sections  at  Dike  No.  2  were  taken  until  the  dike  was  aban- 
doned in  November;  the  results  are  nor.  «>f  ])articular  interest. 

Slope  observations  from  Otoe  City  to  Brownviile  were  taken  in  September,  and  the 
results  were  duly  submitted. 

(Ground  water  observations  have  been  continued  throughout  the  year. 

During  the  winter  a  survey  of  the  N.Nhiialmtna  River,  provided  for  by  special  ap- 
propriation, was  made,  and  a  map  and  ro[iort  on  the  same  were  submitted  from  this, 
office. 

At  Brownviile  the  condition  of  the  river  in  unimproved.  Thd  channel  divicles  below 
the  mouth  of  Sonora  Chute,  leaving  a  largt^  Hand  bar  in  the  cent-er,  which  extends  down 
between  the  ferry  landings;  the  erosion  of  the  left  bank  above  and  the  right  bunk 
below  continues.  The  same,  in  all  probability,  will  continue  as  long  as  driblet  ai^pro- 
])riatious  are  supplied,  and  the  engineer  must  look  upon  an  attempt  at  good  work  with 
an  eye  fearing  bankruptcy  ere  the  task  is  completed. 

I  am,  major,  very  respectfully,  your  obedient  servant, 

J.  W.  Peahl, 

A  Sftiata  n  t  Kntj\nco\ 

ClIAS.  R.   SUTER. 

Major  of  Engineers  J  U.  S.  A, 


Six. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  EASTPORT,  IOWA,  AND  NEBRASKA 

CITY,  NEBRASKA. 

Work  at  this  point  daring  the  past  season  has  been  confined  to  train- 
ing works,  composed  of  wire  screenssupported  on  pile  bents,  located  in 
Copeland's  Bend.  These  structures  gave  very  excellent  and  promising 
results,  but  lack  of  funds  prevented  their  receiving  sufficient  extension 
or  solidity  of  construction.  Owing  to  the  very  great  difficulty  of  doing 
anything  with  this  reach  till  the  river  above  as  far  as  the  Platte  is  un- 
der control,  it  has  been  decided  to  suspend  all  work  at  this  point,  except 
the  revetment  of  the  exposed  left  bank  iii  Eastport  Bend,  till  the  reach 
can  be  taken  up  in  the  course  of  the  general  improvement  of  the  river. 
The  work  of  revetting  this  bank  will  be  undertaken  this  season  and 
carried  on  under  an  allotment  from  the  general  appropriation  for  improv- 
ing Missouri  Eiver  from  its  mouth  to  Sioux  City,  Iowa. 

The  work  has  been  under  the  charge  of  Assistant  A.  S.  Potter. 

This  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omalia,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amonnt  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  Jnne  :)0, 
1882,  was  :|4,525.82. 

Money  statement 

July  1,1881.  amonnt  available |18,48'i  04 

July  1,  1882,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 1 17,655  7G 

July  1,  1882,  amount  available 826  28 
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REPORT  OF   MR.   ARTHUR   S.   POTTER,    ASSISTANT  ENGINKER. 

Nebraska  City,  Nebr.,  Julg  1,  1882. 

Major  :  I  bave  the  houor  to  submit  the  following  report  on  the  work  under  mj 
charge  at  Nebraska  City  and  vicinity  for  the  year  ending  June  30,  1882. 

The  advancement  of  the  work  the  past  year,  as  in  previous  ones,  has  been  greatly 
retarded  by  insufficient  funds  to  carry  out  work  begun  and  contemplated.  An  attempt 
has  been  made,  however,  to  accomplish  something. 

The  details  of  methods  used,  api>liances  employed,  and  results  obtained  are  illustrated 
by  drawings.  A  list  and  description  of  these,  also  a  complete  financial  statement  cover- 
ing expenditures  for  the  year,  accompany  the  main  report. 

Work  was  in  progress  at  the  time  of  submitting  the  last  report,  which  covered  every- 
thing to  July  1,  1881. 

BUOY  dike. 

From  July  1  to  9,  1881, 2,010  linear  feet  of  buoy  dike,  with  netting  40  feet  wide,  was 
placed  opposite  Neligh's.  Its  location  is  indicated  by  the  broken  Hue  A  E  on  the 
accompanying  map  of  the  reach.  The  apparatus  used  and  the  methods  of  placing,  an- 
choring, mooring,  and  buoying  the  screen  were  fully  described  and  illustrated  in  report 
for  year  ending  June  30,  1881.  The  results  of  the  dike  were  shown  by  tracings  of 
hydrographical  surveys  made  behind  it  on  established- ranges. 

QUARRY. 

The  quarry  in  the  vicinity  of  Neligh's  was  continued  in  operation  until  July  31,  in 
order  to  get  a  stock  of  rock  on  hand  that  would  last  until  the  available  balance  was 
exhausted.  The  total  amount  of  rock  taken  out  during  the  month  of  July  was  219.45 
tons,  at  a  cost  of  $1.1215  per  ton. 

The  supply  of  rock  on  this  reach  is  unlimited.  It  crops  out  in  abundance  almost 
the  entire  distance  from  Rock  Bluffs  to  Jones's  Point,  again  from  Wyoming  to  Neligh's 
from  A  354  to  A  24,  and  a  distance  of  2  miles  along  the  bluff  below  the  city. 

testing  pile- sinker. 

During  the  mouth  of  July,  1H81,  considerable  time  was  devoted  to  testing  the  pile- 
sinker  completed  on  this  work  July  10.  The  entire  apparatus  was  illustrated  on 
Plate  V  of  report  for  last  season. 

The  essential  portions  to  be  tested  were  the  turn-table  and  guides  and  the  machin- 
ery connected  therewith.  About  $225  w^as  expended  in  making  the  tests.  Eveiy  thing 
worked  hard,  and  consequently  slow.  Bearings  were  rough  and  labor  inexperienced, 
and  the  piles  we  had  in  stock  seemed  too  crooked  to  work  smoothly  in  the  apparatus. 
The  greatest  speed  made  was  twenty  ^iles  in  ten  hours.  It  was  thought  best  there- 
fore to  abandon  the  turn-table  and  guides  until  the  future  should  show  the  necessity 
for  their  use. 

The  apparatus  as  changed  and  used  this  spring  is  shown  in  Figures  IV,  V,  VI,  and 
VII,  and  will  be  described  lat«r. 

wire  net. 

In  July  there  was  manufactured  stock  net  as  follows:  6,120  linear  feet,  40  feet  wide 
triangular  mesh  of  li  square  foot  area,  and  ot  Nos.  13,  14,  and  15  annealed  steel  wire. 
The  total  expense  of  manufacture,  including  wire,  was  19.2  cents  per  square  of  100 
square  feet. 

Prior  to  July  1  there  was  manufactured  6,298  linear  feet,  as  reported  upon  in  re- 
port of  last  year,  making  a  total  for  the  season  of  12,397  linear  feet,  varying  in  width 
from  25  to  50  feet.  Of  tne  whole  amount  there  was  used  in  the  construction  and  re- 
pairs of  buoy- like,  prior  to  July  9,  4,260  feet,  leaving  in  stock  for  future  use  8,137 
linear  feet. 

All  our  net  was  constructed  with  triangular  mesh  of  1-^  square  foot  area,  and  ex- 
perience to  present  date  has  not  suggested  a  change  in  size.  I  thiuk,  however,  if  a 
rectangular  mesh  could  be  devised  in  which  the  wires  would  be  continuous  each  way 
it  would  be  an  improvement  on  the  one  in  use  here. 

PILES. 

During  the  month  of  November,  1881,  25,918  linear  feet  of  piles  were  peeled  and 
skidded  to  prevent  decay.  The  expense  connected  with  this  work  was  only  twenty- 
three  hundredths  cent  per  linear  foot.  It  is  thought  that  on  account  of  their  smooth 
anrfaoe,  much  more  than  this  amount  would  be  saved  while  sinking,  and  that  in  all 
cases  it  would  pay  well  to  peel  them. 
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BAR  DIKE. 

5  "tlae  seasoD  2,800  feet  of  dike,  named  as  aljove,  were  placed  along  the  bap 

N'eli^h'B  88  indicated  by  the  bine  line  between  A  and  B. 
onstniotion  was  mainly  an  experiment  and  put  in  to  see  what  it  would  ac- 
h.  The  support  as  used  at  first  is  shown  in  Fig.  I.  These  were  placed  along 
iTx^  a  straight  line,  20  feet  apart,  their  tops  all  at  the  level  of  an  11-foot  stage 
^z&l^ed  States  gauge,  and  connected  by  a  cable  of  nine  No.  14  wires. 
E^'per  edge  of  a  25-foot  net  was  secured  to  the  cable,  and  to  the  lower  edee 
"oolcB  were  attached  4  feet  apart.  The  net  was  stretched  as  tightly  as  possible 
^Bvidth  and  length.    When  the  strain  due  to  ice,  drift,  die,  came  upon  it  the 

moved  down  in  the  direction  of  the  current,  leaving  the  net  slack  and  many 
opports  closed  up,  as  it  were. 

tHe  ice  action  was  over  the  members  and  ties  D,  E,  F.  0,  H,  Fi^.  II,  were 
;>  'tbe  supports.  This  improved  form  proved  efficient,  but  not  a  desirable  con- 
1:1 ,  there  being  considerable  more  material  used  than  necessary  to  accomplish 


longht  that  any  bar  construction  of  this  character  should  be  very  strong,  the 
s  »11  made  of  three  poles,  or  short  piles  if  need  be,  not  less  than  6  inches  top 
iiameter,  sunk  in  the  sand  at  least  one  and  one-half  times  as  <leep  as  the  height 
lie  "bar.  The  tops  of  the  tripods  should  be  firmlv  secured.  The  tripods  should 
more  than  20  feet  apart,  and  should  be  connected  by  about  a  three-iourtbs-inch 
inder  considerable  strain.  The  width  of  the  attached  net  should  not  be  leas 
ur  times  the  height  of  the  tripod  above  the  bar.  A  construction  of  this  kind, 
iuuousy  should  not  have  a  greater  angle  with  the  direction  of  the  cuiTcnt  than 
rees. 

PILE  DIKE. 

a  April  1  to  May  6,  5.200  linear  feet  of  pile  dike  was  placed  along  the  location 
ted  by  the  line  B  G  D  on  the  map  of  reach. 

r  few  piles  were  used  on  this  dike  less  than  30  feet  in  length,  and  those  only  in 
not  exceeding  4  feet  in  depth.  Piles  30  feet  long  were  used  in  water  not  ex- 
1^  8  feet  in  depth,  and  35  feet  long  in  all  other  cases.  The  deepest  water  sunk 
I  12  feet. 

distance  between  bents  in  all  cases  was  24  feet,  making  in  all  two  hundred  and 
n  bents,  of  which  there  are  forty  triple  bents,  one  hundred  and  seventeen  A  or 
ile  bent-e,and  fifty-nine  single-pile  bents,  sunk  in  water  from  4  to  12  feet  in 

and  sand  from  10  to  19  feet. 

,  of  No.  13  wire,  was  placed  on  this,  varying  in  width  from  35  to  50  feet,  an- 
d  at  the  lower  edee  with  anchor  rock,  each  weighing  150  pounds,  attached  4  feet 
.  The  piles  in  the  A  bents  were  sunk  on  an  incline  of  about  15°  with  the 
ral,  or  30°  with  each  other.  A  cable  consisting  of  twenty-one  strands  of  No.  13 
lied  steel  wire  was,  while  under  strain,  firmly  secured  to  the  top  of  each  bent, 

0  this  the  net  was  attached.  The  total  cost  of  this  construction  was  57.8  cent« 
near  foot. 

e  effect  of  the  dike  in  ]^oint  of  filling  was  all  that  coiild  be  desired.  In  locations 
e  the  piles  were  sunk  in  12  feet  of  water  in  a  few  days  the  deposit  had  accumn- 

1  to  within  18  inches  of  the  surface.  In  fact,  along  the  whole  length  of  the  work, 
pt  in  a  few  places  where  small  chutes  had  formed,  the  water  was  veir  shoal  and 
>ar  raised  gradually  as  the  water  raised.  If  at  any  time  the  water  fell  1  foot  the 
became  visible  almost  the  entire  length.  In  many  places  immediately  beneath 
[kiles  along  the  line  of  work  the  water  would  often  measure  10  feet  in  depth,  while 
L 10  to  20  feet  behind  the  dike  the  depth  would  have  decreased  to  1  foot. 

lis  style  of  a  dike  as  a  bar  producer  is  an  admirable  construction,  but  it  only  has 
requisite  strength  for  medium  stages  of  water  on  this  reach,  or  flood  stages  on 
ions  of  the  river  where  the  slope  does  not  exceed  8  inches  to  the  mile, 
or  experience  here  would  indicate  that  all  pile  dike  along  main  lines  should  con- 
its  entire  length  of  three-pile  b6nts,  each  pile  sunk  as  deeply  as  possible  into  the 
I,  and  with  a  top  diameter  of  not  less  than  8  inches.  In  all  cases  where  the  line 
rork  passes  through  water  of  a  greater  depth  than  12  feet  the  bottom  should  first 
raised  by  a  wide  net-buoy  construction  until  the  desired  depth  is  attained.  After 
deposit  has  been  produced  and  the  filled  net  lays  like  a  mattress  on  its  deposit, 
>  construction  should  be  continued,  in  which  case  the  net  will  assist  in  the  preven- 
1  of  scoar  around  the  foot  of  the  piles. 

tain  lines,  however  strong,  should  in  all  cases  be' re-enforced  by  sufficient  cross- 
es placed  parallel  to  each  other  and  at  an  auffle  not  greater  than  40^  with  the 
Bction  of  the  current.  The  ends  of  each  cross-dike  should  terminate  in  the  main 
m  line  and  the  main  line  of  dike. 
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RKPAIRS  OF  DIKES. 

Of  the  bar  dike  previously  described,  1,480  feet  has  been  covered  a  second  time  'with 
net.  It  was  again  broken  daring  the  April  flo<!>d,  and  repaired  a  second  time  by  t^^iS 
feet  of  buoy  dike.    This  was  replaced  in  due  time  by  pile  construction. 

BUOYS. 

In  July,  1881,  seventy  paper  buoys  were  made  for  use  on  work  the  following  season. 
The  form  and  method  of  construction  were  fully  reported  upon  in  annnal  report  of 
last  year.    The  i&dividual  cost  of  these  buoys  was  (^.71. 

Considerable  study  bas  been  put  upon  this  subject,  as  it  was  thought  that  the  pro- 
duction of  a  buoy  which  would  support  a  weight  of  from  150  to  400  pounds,  made  of  such 
material  as  would  render  it  durable  when  exposed  simultaneously  to  both  sun  aod 
water,  aud  the  cost  of  which  would  be  a  minimum  for  the  work  done,  was  obviously 
desirable.  The  results  of  our  inverttigation  show  that  for  price  and  efficiency  of  'work 
nothing  compares  with  second-hand  oil  barrels.  We  have  found  that  almost  an  un- 
limited number  can  be  delivered  at  Nebraska  City  for  90  cents  apiece. 

MATTRESS. 

No  mattress  work  has  been  done  during  the  past  year  except  experimental  or  mo<]eL 

LOW-WATER  SURVEY. 

A  tracing  of  a  map,  scale  2,000  feet  to  1  inch,  accompanies  this  report.  The  map  from 
which  it  was  taken  was  produced  from  not-es  of  a  survey  made  during  October  and  No- 
vember, from  Rock  Bluffs  to  the  line  between  Iowa  and  Missouri,  a  distance  of  about 
35  miles.  It  will  be  noticed  that  many  bench-lines  have  been  run  the  past  year  in  the 
vicinity  of  "Bartler,"  *'  Keg  Creek  Slouch,"  **  Weeping  Water  Bottom,"  between  "Base- 
line Road"  and  "  Valley  Section," and  in  "  Wilbelm  Bottom."  The  necessary  physical 
observations  connected  therewith  have  not  yet  been  made  with  sufficient  care  to  war- 
rant the  advancement  ofa  theory  as  to  the  probable  location  of  the  river  bed  in  past  years. 
Many  other  benches  or  physical  features  are  awaiting  location  as  soon  as  the  expend- 
iture of  the  neceasary  funds  is  warrantable. 

HYDROGRAPHICAL  8URVKY8. 

Cross-sections  have  been  taken  on  twelve  ranges,  located  between  Wyoming  and 
the  city,  six  times  during  the  past  year.  The  notes  are  mostly  platted  and  the  maps 
on  file  in  this  office  for  reference. 

GROUND  WATER. 

'On  March  20,  1881,  arrangements  were  made  with  eight  parties  residing  at  nearly 
regular  intervals  from  each  other  along  the  ^^ Base-line  Road" on  the  Iowa  bottom  to 
take  readings  in  their  wells  each  morning  before  any  water  had  been  taken  from  them. 
The  method  of  taking  the  readings  was  fully  described  in  last  year's  report.  In  the 
case  of  B.  Harris,  he  changed  his  place  of  residence  at  the  beginning  of  high-water, 
after  which  the  well  was  found  to  be  filled  with  silt.  Readings  taken  by  him 
prior  to  flood  were  worthless,  therefore  his  record  is  omitted  on  the  sheet  entirely. 

The  readings  in  two  wells  only  were  taken  continuously  from  March  22  to  December 
1,  1881-.  The  others  on  account  of  high-wat^r  and  unknown  causes  are  somewhat  frag- 
mentary. The  readings  have  all  been  platted  up,  however,  in  each  case,  compared 
with  the  city  gauge  at  the  same  zero,  and  a  tracing  of  the  same  forwarded  for  the  in- 
formation they  contain. 

It  will  be  noticed  that  nearly  all  through  the  season  the  water  in  well  No.  2  was 
higher  than  the  river.  In  all  other  cases  it  is  lower,  except  during  May  and  June  and 
October  and  November,  which  were  the  rainy  months  of  last  year.  It  is  obvious,  there- 
fore, that  any  theory  regarding  the  rapidity  of  seepage  of  river  water  through  the 
bottom  lands  cannot  be  intelligently  based  on  these  profiles,  as  the  rain-water,  an  im- 
known  factor,  ought  to  be  taken  into  consideration. 

In  order  to  render  a  set  of  ground-water  profiles  valuable,  wells  should  be  driven  to 
a  depth  of  at  least  35  feet,  or  below  the  immediate  effect  of  surface  drainage.  In  the 
casing  should  be  placed  a  self- registering  a]>paratus,  covered  securely  at  the  top  to  pre- 
vent rain  influence. 

DISCHARGE  OBSERVATIONS. 

In  April  there  were  located  at  the  mouth  of  Squaw  Creek  three  ranges,  200  feet 
apart.     These  are  shown  in  their  real  position  on  the  map  of  the  reach  accompaujfing 
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this  report.  Since  May  1,  discbarge  measurements  have  been  taken  as  frequently  as 
-wincl  and  rain  would  permit.  Only  a  few  of  these  bave  been  platted,  and  tberefore 
will  be  forwarded  later  as  addenda  to  this  report. 

I  desire  to  acknowledge  the  valuable  services  of  my  two  assistants,  £.  L.  Cooley  and 
B.  F.  Crow.  They  have  contribuf«d  very  largely  to  the  advancement  of  the  work 
here  during  the  past  year. 

Very  respectfully,  your  obedient  servant, 

Arthur  S.  Potter, 

Assistant  Engineer, 
Maj.  Chas.  R.  Sutbr, 

Corps  of  EngineerSy  U.  8.  A, 


S  12. 

IMPROVEMENT  OP  MISSOURI  RIVER  AT   PLATTSMOUTH,  NEBRASKA. 

Work  at  this  point  has  been  confined  to  the  construction  of  training 
dikes  composed  of  wire  netting  supported  on  tripods,  the  object  being 
to  train  the  river  in  front  of  Plattsmouth,  and  to  improve  the  approach 
to  the  railroad  bridge  at  that  point.  Owing  to  the  small  size  of  the  appro- 
priation but  little  could  be  done,  and  as  it  is  evident  that  no  work  can 
be  attempted  here  with  any  prospect  of  success  until  the  river  is  held 
between  Omaha  and  the  Platte,  it  has  been  decided  to  defer  further  work 
at  this  point  till  it  is  reached  in  the  general  improvement  of  the  river. 

The  work  has  been  in  charge  of  Assistant  W,  H.  McKnew. 

The  work  is  in  the  collection  district  of  New  Orleans,  and  the  nearest  port  of  delivery 
is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  vear  ending  June  30, 1832, 
was  $4,526.82. 

Money  statement 

July  1,  1881,  amount  available |15,416  15 

July  1,  18(^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 13,964  96 

July  1,  1882,  amount  available 1, 461  19 


REPORT  OP  MR.   W.    II.    M'KNBW,    ASi^ISTANT  ENOINKKK. 

PLATTSMOUTH,  Nbbr.,  July  h  1S82« 

Major:  I  have  the  honor  to  submit  the  following  Tex>ort  of  operations  on  the  Mis- 
souri River  at  Plattemonth,  Nebr.,  for  fiscal  year  ending  June  30,  1882: 

Active  operations  in  the  field  were  inaugurated  at  the  beginning  of  the  present  fiscal 
year  and  confined  solely  to  improvemente  in  Plattsmonth  Bend,  with  the  view  of  rec- 
tifying the  channel  and  causing  it  to  pass  the  Burlington  and  Missouri  River  Railroad 
bridge  in  a  direction  more  nearly  normal  to  its  axis.  The  existing  regimen  at  flood 
stage  impedes  the  passage  of  steamers  very  seriously,  both  through  the  bridge  and 
around  the  point  about  2,000  feet  above.  At  extreme  low  sta^e  barge  transportatiou 
is  rendered  extremely  hazardous  by  the  peculiar  configuration  of  shore  line  at  this 
point. 

The  serious  drawbacks  encountered  by  steamers  passing  through  the  bridge  at  flood 
stage  can  be  justly  attributed,  in  part  at  least,  to  the  excessive  length  of  the  railroad 
dike,  located  on  the  Iowa  side,  immediately  above  the  present  bridge  site.  It  confines 
the  channel  to  a  width  not  exceeding  720  feet ;  consequently,  the  water  as  it  comes 
from  the  basin  above  is  piled  up  with  an  excessive  slope  after  passing  the  point  of  the 
dike. 

The  initial  and  terminal  points  of  the  main  longitudinal  dike  constructed  are  shown 
at  A  and  C.  D,  E,  and  F  are  both  cross  dikes,  and  G  a  combination  of  dike  and  sand 
fence  in  the  chute  behind  Willow  Island.  A  shows  also  the  location  of  a  woven  willow 
mattress,  of  limited  dimensions,  placed  there  to  protect  the  head  of  tho  island  against 
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erosion.  In  all,  3,882  linear  feet  tripod  dike ;  1,700 linear  feet  pile  dike;  7*25  linear  fe«t 
combined  dike  and  :»and  fence,  and  6/125  square  feet  of  woven  willow  mattress  wero 
constructed. 

It  was  the  original  design  to  extend  the  dike  several  thousand  feet  below  C,  but,  u 
funds  were  exhausted,  we  were  compelled  to  discontinue  operations,  leaving  things  in- 
complete. 

The  results  anticipated,  prior  to  placing  the  work,  can  at  the  best  be  only  partially 
realized,  as  the  dike  does  not  extend  far  enough  to  give  the  desired  direction  to  tbe 
current  through  the  bend  below. 

In  regard  to  results  in  the  immediate  vicinity  of  the  tow-head,  near  npper  end  of 
dike,  they  can  only  be  looked  for  to  a  moderate  degree  each  season,  as  the  character 
of  the  Platte  River  diflfers  materially  from  the  Missouri  in  the  amount  and  nature  of 
the  sediment  carried  in  suspension.  However,  that  portion  of  the  work  is  compaia- 
tively  safe  from  the  evil  effects  of  the  ice,  and  will  doubtless  remain  several  seasont 
without  the  need  of  many  repairs. 

In  my  last  report  I  referred  to  tbe  change  of  regimen  in  the  Missouri  above  this  point, 
its  sudden  yet  desirSble  transition  from  Bellevue  Chute  to  its  former  course  In  old 
Saint  Mary's  Bend.  This  change  at  the  time  was  verv  desirable,  and  would  haT« 
proved  a  benefit  to  the  regimen  both  above  and  below  had  the  i^nds  on  hand  early 
last  fall  been  adequate  to  protect  the  bank  against  erosion. 

The  lower  portion  of  the  bend  has  since  sunered  violent  erosion,  rendering  it  impos- 
sible to  institute  improvements  without  channel  rectification. 

PHYSICAL  DATA. 

The  collection  of  physical  data  has  extended  over  the  entire  year.  Late  in  the  fsll 
a  complete  low-water  survey  was  made  from  Bellevue  to  Rock  Blnfls,  including  tbe 
location  of  both  shore  Hues,  sand-bars,  islands,  soundings  on  right  sections,  and  slope 
observations. 

In  connection  with  the  survey  one  complete  cross-section  of  the  valley  was  made, 
beginning  immediately  below  the  Burlington  and  Missouri  River  Railroad  Bridge, 
thence  due  east  to  the  bluff  along  section-line  road,  a  distance  of  7  miles.  All  topo- 
graphical features  were  noted,  as  also  the  data  for  an  accurate  profile. 

The  detached  surveys  which  have  been  made  at  various  times  throughout  the  year 
have  all  been  platted  and  the  maps  are  on  file  in  this  office.  A  survey  of  the  Platte 
River  has  been  extended. as  far  up  as  the  Oreapolis  pile  bridge,  including  the  location 
of  shore  lines,  islands,  and  sand  bars.  Slope  has  aXao  been  observed,  and  soundings 
recorded  on  ranges,  generally  diagonals. 

Observations  on  wells  in  this  immediate  vicinity  have  been  regularly  observed  for 
the  past  year,  with  a  view  of  determining  the  amount  and  rate  or  variation  in  ground 
water  at  different  seasons  and  at  different  distances  from  the  river.  The  observations 
have  all  been  carefully  platted  and  compared  with  the  river  profile,  but  are  not  sub- 
mitted with  this  report,  as  I  consider  them  incomplete. 

Soundings  to  bed-rock  have  been  made  on  the  neck  of  land  bounded  by  the  Platte 
River  on  the  south  and  the  Missouri  on  the  east.  The  location  of  the  respective  bor- 
ings, together  with  the  explanatory  notes,  may  be  found  on  the  accompanying  map< 
Samples  were  taken  at  different  depths,  showing  the  character  of  the  various  strata 
below  the  subsoil  to  range  between  very  fine  sand  and  coarse  gravel.  The  apparatas 
used  would  not  admit  of  greater  penetration  than  83  feet. 

Platte  River  has  been  ganged  in  the  immediate  vicinity  of  Oreapolis  bridge  at  three 
different  stages,  respecti velv  5,  6,  and  7  feet  on  the  water  gauge.  A  plat  of  the  same 
corresponding  with  these  observations  has  been  platted  and  submitted  herewith  in 
connection  with  the  gauge  profile.  The  water  gauge  referred  to  above  is  located  on 
piling  at  the  present  site  of  Oreapolis  bridge.  It  was  set  August  8,  1881,  at  an  arbi- 
trary reading  of  3  feet. 

A  careful  study  has  l>een  made  of  Plattsmouth  Bend  this  spring,  in  conjunction  with 
the  improvements.  Eight  permanent  ranges  and  sixteen  partial  sections  have  been 
regularly  observed. 

The  ranges  and  part  sections  are  numbered  consecutively  as  shown  on  the  map  an^ 
accompanying  sheets.  By  a  comparison  of  both,  following  the  sheet  from  left  w 
right,  the  changes  due  to  the  dike  can  be  readily  noted.  All  readings  were  reduced 
to  a  common  gauge  before  platting. 

PILE  SINKING. 

Our  arrangement  of  plant  adonted  this  spring  for  pile  sinking  of  a  light  charact«f 
is  similar  to  that  used  at  Saint  Charles,  Mo.,  during  last  season. 

Two  barjjes,  respectively  40  and  60  feet  long,  were  lashed  in  the  form  of  an  L  J  }^^ 
former  equipped  with  hand  force-pump  and  a  platform,  provided  with  a  T  ^^^^  acting 
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as  a  guide  to  the  piling  in  its  descent;  the  latter  carrying  a  derrick  for  handling  piling 
and  a  capstan  for  manipulating  the  Unes  when  shifting  position  from  bent  to  oent. 

The  plant  described  proved  totally  inadequate  for  rapid  and  effective  work.  How- 
ever, as  the  funds  available  would  not  justify  the  necessary  steam  equipment,  we  were 
obliged  to  prosecute  the  work  at  a  disadvantage  the  entire  season. 

Eight  men  were  engaged  in  operating  the  hand  force-pump  at  an  average  speed  of 
fifty  strokes  per  minute,  corresponding  to  a  discharge  of  seventy  gallons.  Three  were 
required  at  the  hand  winch  when  bringing  head-line  strain  on  piling^  and  two  at  the 
same  time  in  keeping  the  pile  alive,  A  much  greater  force  was  required  for  ineffect- 
ive work  than  could  possibly  have  been  needed  in  connection  with  steam  apparatus. 

Attached  to  the  pump  was  a  50-foot  rubber  hose  connecting  with  a  1^  inch  gas-pipe, 
the  upper  end  shaped  in  the  form  of  a  goose-neck,  the  lower  tapered  to  a  seven-eighth- 
inch  nozzle. 

Piling  used  in  the  construction  of  the  dike  were  on  an  average  of  10-inch  butt  diam- 
eter, ranging  from  22  to  35  feet  in  length. 

The  method  of  mooring  and  shifting  the  position  of  the  L  arrangement  of  barges  has 
been  frequently  described.  When  the  barges  are  in  position,  the  first  step  towards 
pile  sinking  is  to  draw  the  pile  on  board  and  prepare  the  butt  end — as  illustrated  in 
accompanying  drawing ;  then  pipe  is  attached,  the  nozzle  projecting  at  least  2  inches 
below  the  lower  face. 

The  den-ick  line  is  attached  near  the  middle  and  the  pile  is  then  hoisted  and  swung 
into  position.  The  top  is  brought  inside  the  T  ^^^  W  ^^^^  hoad-line  and  the  foot  set 
by  aid  of  the  heel-line.  The  pump  is  started  at  once,  to  avoid  choking  the  pipe  with 
sand  and  endangering  the  hose. 

Usually  we  were  able  to  sink  the  pile  to  it«  lowest  limit  without  resorting  to  head- 
line strain,  two  men  being  engaged  in  keeping  it  alive.  The  style  of  bents  adopted  are 
termed  the  A  ^^^^  tripod,  with  an  inclosed  angle  varying  between  30^  and  and  40^. 
The  piling  are  secai'ea  at  their  Intersection  by  drift  bolts  and  occasionally  wound  with 
heavy  wire. 

Preparatory  to  placing  netting  a  three- eighth-inch  wire  rope  was  stretched  from  peak 
to  peak,  and  securely  fastened  to  each  tripod  bent.  Netting  was  placed  as  shown  in 
the  view  accompanying  this  report. 

It  has  been  necessary  to  renew  the  netting  on  the  pile  dike,  the  drift  and  excessive 
accumulation  of  liber  destroying  it  completely.  Notwithstanding  the  numerous  breaks, 
the  results  have  been  very  marked.  Within  a  week  after  placing  the  netting  a  till 
was  noted  at  the  lower  end  of  main  dike  of  10  feet,  and  extending  to  the  lower  croH»- 
dike,  400  feet  below. 

The  construction  of  the  tripod  dikes  is  very  simple,  requiring  only  a  limited  amount 
of  apparatus  and  but  few  barges  for  rapid  and  effective  work.  In  placing  dike  of  this 
character,  barges  were  generally  held  in  position  by  the  frames  already  set.  Large, 
heavy  tripods  were  manufactured  on  the  barge  accompanying  the  one  equipped  with 
the  derrick,  as  shown  in  sketch,  then  anchored  with  rock  and  swung  into  position  by 
derrick.  It  was  guided  in  its  descent  by  heel-lines.  The  lighter  frames,  not  exceed- 
ing 8  or  10  feet  in  height,  were  in  some  cases  manufactured  on  the  bank  and  loaded  on 
the  barge  ready  for  placing.  The  amount  of  rock  needed  for  anchorage  depends  on 
size  of  frame  and  velocity  ofcurreut,  varying  between  1.200  and2,500pounas.  The  cable 
and  netting  were  placed  in  the  same  way  as  on  pile  dike  already  described.  The  tri- 
pod dike  is  locatea  in  an  easy  current,  with  a  depth  of  water  ranging  from  6  to  12  feet. 
Thus  far  the  netting  has  remained  uninjured,  the  drift  and  fiber  not  gathering  to  the 
extent  as  before  stated  in  reference  to  the  pile  dike. 

The  fill  back  of  netting  will  not  compare  favorably  with  the  results  at  lower  end  of 
work,  yet  it  is  doing  well  and  will  fiuallv  accomplish  the  desired  results. 

The  sand  fence  is  a  combination  of  willows  and  wire,  constructed  as  follows:  Yerti- 
cal  posts  are  set  10  feet  apart  and  supported  on  either  side  by  braces  extending  to  the 
top.  Horizontal  wires  are  placed  on  the  top  and  side  of  these  frames,  and  willows  in- 
terwoven as  shown  in  sketch.  This  construction  was  designed  for  the  chute  back  of 
the  island,  with  a  view  to  building  up  a  wind  ridge,  thereby  aiding  the  work  above. 
The  woven  willow  mattress  work  is  the  same  as  that  described  in  previous  reports  on 
improvements  in  this  river. 

Before  closing  I  wish  to  acknowledge,  the  able  assistance  of  Mr.  M.  A.  McKnew  on 
construction ;  Mr.  C.  P.  Ruple  on  surveys  the  earlier  part  of  season ;  also  Mr.  A.  C. 
Eastman  in  the  office  as  clerk  and  draughtsman. 

I  am,  major,  very  respectfully,  your  obedient  servant, 

W.  H.  McKxKW, 
Jssi9tant  Engineer. 

Maj.  Charles  R.  Suter, 

Corps  of  Engineers  J   U.  S.  J. 
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S  13. 

IMPROVEMENT   OF  MISSOURI  RIVER   AT  COUNCIL  BLUFFS,  IOWA,  AND 

OMAHA,  NEBRASKA. 

During  the  past  season  the  damages  done  to  the  Omaha  revetment 
were  thoroughly  repaired,  and  a  system  of  training  works  was  con- 
structed in  the  neighborhood  of  Florence,  Nebr.,  to  initiate  the  regula- 
tion of  the  channel  through  this  important  reach.  The  work  done  has 
been  successful,  and  will  be  carried  on  during  the  present  season  by  an 
allotment  from  the  general  fund  for  improving  Missouri  Kiver  from  its 
mouth  to  Sioux  City,  Iowa. 

The  work  has  been  in  charge  of  Assistant  G.  9.  Pease. 

This  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  poit 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  Leavenworth,  Kans. 

Anionnt  of  revenne  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  90, 
1882,  was  $4,535.82. 

Money  statement. 

July  1,  1881,  amount  available $37,624  W 

Amount  received,  sales  of  fuel  to  officers 39  37 

37,663  75 
July  1, 1882,  amount  expended  duriug  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 28,099  ^^ 

July  1,  1882,  amount  available 9,  563  95 


REPORT  OF   MR.   CHARLES   8.    PEASE,    ASSISTANT  ENGINEER. 

Council  Bluffs,  Iowa,  July  1, 1882. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  during  the 
fiscal  year  ending  June  30,  1882,  in  the  viciuity  of  Council  Blufifs,  Iowa,  and  Omahif 
Nebr.  By  a  com^mrison  of  the  maps  of  the  Florence-Bellevue  reach  made  from  ear- 
veys  of  February  and  of  November,  1881,  it  will  be  seen  that  little  change  has  taken 
place  dnring  the  fiscal  year  except  at  Steamboat  Bend.  It  was  extremely  unfprtuDaie 
that  the  cu^ofl;'  of  April,  1881,  occurred  in  this  locality,  because  an  almost  ideal  piece 
of  river  was  disfigured  and  nearly  5  miles  of  course  lost ;  and,  moreover,  this  oat-of 
was  the  third  in  three  years  between  Omaha  and  Plattsmouth ;  it  only  made  a  bad 
matter  worse.  The  previous  cut-off  had  demoral  ized  the  slope  and  coarse  of  the  river, 
but  with  the  last  eveut  we  have  between  Bellevue  bend  and  Plattsmouth  about  tlie 
most  unsettled  regimen  imaginable. 

In  the  fifteen  months  following  the  cut-off  the  river  has  developed  an  elongation  of 
If  miles,  by  a  heavy  erosion  of  the  left  bank  opposite  the  narrowest  part  of  the  old 
neck.  Owing,  fortunately,  to  the  bluff  contact  immediately  above  Bellevue  an  increase 
of  slope  without  material  change  of  cuiTeut  direction  is  the  only  observed  effect  of 
this  cut-off  upon  the  lower  river. 

This  cut-off  was  caused  in  the  same  manner  as  that  at  Vermillion,  by  surface  scoar 
rather  than  by  bank  erosion.  Had  it  been  kuown  that  the  spring  flood  of  1881  would 
be  so  great,  these  events  might  probably  have  been  prevented  by  a  levee  along  the 
middle  of  the  neck.  The  floods,  however,  being  so  unexpected  at  the  time  such  work 
could  have  been  done,  any  work  of  this  character  was  not  indicated,  and  if  suggested 
would  have  seemed  unwarrantable. 

The  Bellevue  cut-off  might,  possibly,  have  been  closed  up  and  the  river  restored  to 
it^  proper  channel  if  taken  in  hand  immediately  after  the  event,  but  the  uncertaintr 
of  the  success  of  such  a  heroic  measure  and  the  urgency  of  more  important  work 
above  combined  to  limit  the  scope  of  operations  to  the  upper  part  of  the  reach.  The 
old  bed  of  the  river  in  Steamboat  bend  has  since  become  so  sand  choked  that  a  prqject 
for  its  reclamation  would  be  almost  chimerical. 

In  consequence  of  the  shifting,  last  year,  of  the  large  bar  in  the  first  bend  below 
the  Omaha  Bridge,  the  current  direction  through  the  bridge  has  been  improved  abont 
70^,  with  also  a  slight  concentration  of  flow  toward  the  right  bank. 

The  head  of  the  Iowa  shore  bar,  opposite  Omaha,  has  cut  away  to  a  considerable 
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extent,  involving  an  advance  of  the  shore  line  on  the  Nebrafika  side  and  an  increase 
of  the  radius  of  curvature  of  Indian  Bend.  Both  these  features  are  favorable  to  the 
realization  of  result-s  of  work  projected  for  the  rectification  of  channel  near  the  Union 
Pacific  Railway  Bridge. 

Besides  the  changes  caused  by  training  works  constructed  this  year,  reported  upon 
hereafter,  no  particular  change  has  taken  place  in  the  reach  above  Omaha. 

OPERATIONS  DURING  F18GAL  YEAR. 
REVETMENT. 

liepaira  of  the  Omaha  revetment. — -The  high- water  protection  of  the  lower  brush  re- 
vetment of  the  Omaha  front  having  been  somewhat  damaged  by  the  spring  floods, 
repairs  were  made  in  August,  September,  and  October;  4,867  square  yards  of  continu- 
ous woven  willow- work  protecting  730  linear  feet  of  bank,  and  about  60  feet  wide,  was 
simply  built  as  in  last  season  by  weaving  upon  the  deck  of  a  60-foot  scow  set  across 
the  current  and  launching  10  feet  at  each  fleet.  The  brush  out  and  tied  in  10-inoh 
bundles,  was  hauled  by  wagon  from  Cut-off  Lake  and  boated  by  sail  barge  from  the 
vicinity  of  Iowa  Lake.  Rock  for  ballasting  was  obtained  from  Green's  quarry  and 
boated  t'O  the  work. 

The  old  sectional  mattresses  placed  in  1878  were  found  intact,  and  the  new  work 
was  so  placed  as  to  completely  cover  the  bank  and  lap  the  old  work  about  10  feet. 
The  submerged  as  well  as  the  bank  edge  was  provided  with  a  stout  selvage  and  the 
whole  made  to  fit  the  bank  closely.  The  thickness  of  the  mat  averaged  about  8  inches, 
and,  being  made  of  three-fourths  inch  selected  willows,  was  very  tough  and  presented 
a  fine  appearance  when  completed.  All  of  the  flap  was  ballasted  on  bottom  in  the 
usual  manner  by  dropping  the  rock  upon  the  mat  from  a  stone  barge,  working  down 
with  the  current. 

The  following  is  a  statement  of  cost  of  the  above  repairs  with  distribution  of  labor 
and  material : 

LABOR. 

Grading  bank $223  32  or  4}  cents  per  square  yard. 

Cutting  brush 294  70  or  6    cents  per  square  yard. 

Boating  brush 132  81  or  2^  cents  per  square  yard. 

Hauliug  brush 119  40  or  2l  cents  per  square  yard. 

Weaving  mat 570  58  or  12^  cents  per  square  yard. 

Hauling  material 92  95  or  2   cents  per  square  yard. 

Boating  rook 61  20  or  1-fr  cents  per  square  yard. 

Anchoring  mat 37  75  or  f  cent  per  square  yard. 

Towingbarees 34  85  or  fcent  per  square  yard. 

General  work 176  03  or  3|  cents  per  square  yard. 

Mattress  anchors 30  05  or     )  cent  per  square  yard. 

Watching 120  75  or  2i  cents  per  square  yard. 

MATERIAL. 

Brush,  rock,  and  wire |186  82  or   4    centsper  square  yard* 

Total  cost 43   cents  per  square  yard^ 

Wire  screen  revetment  at  Willow  Island  Chute, — After  the  Willow  Isli^nd  Chute  was 
closed  last  summer,  an  experiment  in  wire  revetment  was  made  at  that  locality.  A 
16  by  60  foot  barge  was  laid  alongside  the  bank  and  the  wire-net  machine  placed  upon 
the  bow.  As  the  boat  was  dropped  down,  a  screen  40  feet  wide,  made  from  No.  12  wire 
with  18-inch  hexaeonal  mesh,  was  discharged  from  a  pair  of  simple  wavs.  The  sub- 
merged edge  was  loaded  with  20  pounds  of  rook  per  linear  foot,  and  the  bank  edge 
fastened  to  upright  posts  sunk  in  the  bank.  The  screen  was  supported,  where  the 
bank  was  very  bluff,  by  a  few  poles  wired  to  the  posts.  Some  little  grading  of  bank 
was  necessary  at  a  few  points ;  1,150  linear  feet  of  bank  was  protec^d  in  this  man- 
ner. 

Before  the  revetment  went  on,  the  bank  of  light  sand  deposited  by  the  floods  only 
a  few  weeks  before,  was  cutting  seriously.  The  erosion  ceased  immediately  after  the 
bank  was  covered  by  the  screen,  it  having  collected  a  considerable  mass  of  fibroas 
matter.  For  a  cheap  and  quickly  built  revetment  for  a  bank  not  exposed  to  severe 
current,  I  believe  that  a  well-made  and  well-placed  screen  of  heavy  wire  will  prove 
a  good  temporary  protection.  It  will  last  for  one  year  at  least,  until  some  heavier 
work  can  be  substituted,  or  the  currents  have  changed  above  and  the  danger  of  ero- 
sion is  past. 

The  following  is  a  statement  of  cost,  with  distribution  of  labor  and  material  in  the 
above  work. 

108  £ 
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LABOR. 

Cnttingpoles .* $26  28  or   2^  cents  per  linear  foot. 

Screen 71)  76  or   7    cents  per  linear  foot. 

Anchorage ?.  .• 1  8ti  or     i  cent  per  linear  foot. 

Gra<lingDank 16  92  or    l^  cents  per  linear  foot. 

Hauline  material : 24  00  or   2    cents  per  linear  foot. 

General  work 63  41  or   5^  cents  per  linear  foot. 

material: 
Wire ^ , $57  50  or   5   cents  per  linear  foot. 

Total  cost 23^  cents  per  linear  foot. 

SCREEN  DIKES. 

With  tripod  supports, — Three  hundred  linear  feet  of  screen  dike  with  tripod  pole  sup- 
ports were  placed  near  Florence  in  July,  and  400  linear  feet  near  Willow  Island  Chate. 

The  methods  of  construction  were  precisely  the  same  as  for  the  earlier  portioLS  of 
these  works,  repoHed  upon  in  the  fiscal  year  1881.  In  consequence  of  the  low  and 
falling  stage  and  the  light  character  of  the  work,  no  important  results  obtained. 

The  following  is  a  statement  of  the  cost  of  above  work : 

LABOR. 

Florence  tripod  dike,  1881 : 

Supports $104  28  or  34f  cents  per  linear  foot. 

Screen 62  11  or  20)  cents  per  linear  foot. 

Anchorage 18  41  or   6i  cents  per  linear  foot. 

General  work 37  26  or  12i  cents  per  linear  foot. 

Hauling  material 30  25  or  10^  cents  per  linear  foot. 

MATERIAL. 

Wire $8  50  or  21  cents  per  linear  foot. 

Total  cost 86   cents  per  linear  foot. 

LABOR. 

Deyo  Dike,  1881 : 

Supports $69  00  or  22i  cents  per  linear  foot. 

Screen 51  61  or  13   cents  per  linear  foot. 

Anchorage 36  88  or   9^  cents  per  linear  foot. 

General  work 89  36  or  22)  cents  per  linear  foot. 

Hauling  material 46  50  or  11)  cents  per  linear  foot. 

MATERIAL. 

Wire $10  25  or   2)  cents  per  linear  foot. 

Total  cost eOf  cents  per  linear  foot. 

With  pile  supports. — As  the  results  obtained  through  the  tripod  work  of  1881  were 
meager,  both  on  account  of  the  low  and  falling  stage  of  wat-er  and  tbe  inadequacy  of 
the  supports,  it  wa«  decided  to  construct  the  screen  dikes  proposed  for  the  current 
season  with  pile  supports.  The  past  spring  has  been  one  exceptionally  favorable  to 
the  inception  of  operations.  The  winter  was  comparatively  mild,  and  the  spring 
opened  early  with  a  low  river  velocity  and  stage ;  so  that  a  reasonable  amount  of  work 
was  practicable  before  the  June  rise,  the  April  rise  being  inconsiderable  in  amount 
and  of  short  duration.  Some  annoyance  was  experienced  in  preparing  a  plant,  here- 
inafter described,  but  on  the  15th  of  April  work  was  begun  and  continued  actively 
until  about  June  15,  when  all  the  work  advisable  was  completed  and  a  limited  crew 
retained  to  execute  minor  repairs  and  re-enforce  existing  works. 

The  project  for  the  spritig  season's  operations  contemplated  such  an  amount  and 
character  of  work  as  would  train  the  tlow  below  Florence  towards  the  right  bank, 
by  building  out  the  left  opposite,  and  inHure  a  permanent  channel  location  in  Florence 
Pocket.  This  project,  while  being  in  accordance  with  the  general  plan  of  regulariza- 
tion  as  to  slope,  width,  and  depth,  involves  as  well  provision  for  better  channel  direc- 
tion at  the  Union  Pacific  Railway  Bridge,  and  along  the  harbor  front  of  Omaha,  as  ex- 
plained in  previous  reports.  The  Florence  Bend  may  be  regarded  as  nearly  permanent, 
on  account  of  the  local  bluff  contact  and  the  conditions  ot  the  preceding  bend.  Flor- 
ence Bend,  ^  hile  not  meeting  exact  requirements,  is  always  navigable ;  so,  starting 
from  this  bend  as  a  base,  the  above  project  contemplates  continuing  a  proper  channel- 
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■way  width  by  suitable  training  works  throughout  the  reach.  The  work  of  the  current 
season,  an  to  general  scope  and  detail,  has  been  as  follows:  The  results  to  be  accom- 
plished seemed  to  indicate  Saw-Mill  Point  as  the  beginning  of  the  proposed  training 
work,  and  accordingly  screen  spur  dikes,  aggregating  1,650  linear  feet,  were  built  in 
this  locality.  They  were  inclined  slightly  down  stream  while  at  an  angle  of  nearly 
90  degrees  with  the  current.  Before  this,  however,  a  considerable  number  of  shore 
tripod  dikes,  amounting  in  all  to  3,700  linear  feet,  were  built  out  from  the  high  shore 
to  the  bar  edge.  The  pile  spurs  above  were  in  continuation  of  this  lighter  work.  The 
bents  were  set  in  parallel  vertical  planes  15  feet  apart,  with  an  intersection  angle  of  45 
degrees,  and  so  that  a  vertical  line  through  the  intersection  would  bisect  the  angle. 
The  bent  was  completed  after  pile  setting  by  a  heavy  wrap  of  No.  12  wire  around  the 
intersection,  and  a  five-sixteenths  inch  drift  bolt  through  each  pile  at  the  same  point ; 
a  hand-made  wire  cable,  one-half  inch  diameter,  ^as  then  stretched  along  the  bents 
and  fastened  to  each.  The  screen  boat  followed  the  pile  sinker  and  placed  the  screen, 
first  attaching  the  air  edge  of  the  net  to  the  cable  and  ballasting  by  wired  rock  the 
ground  edge,  the  bottom  of  the  screen  being  placed  as  far  as  possible  up  stream  from 
the  foot  of  the  bent. 

After  the  last  spur  was  completed  the  pile  sinker  was  moored  on  the  proposed  shore- 
range  and  the  work  continued  on  this  line  in  the  same  manner.  After  a  length  of  500 
feet  of  profile  work  had  been  constructed^  a  3-foot  rise  in  the  river  occurred  and  carried 
away  nearly  all  the  spur  work. 

This  first  work  was  rather  experimental,  as  our  crew  was  green,  and  the  capacity 
of  the  plant  a  matter  of  doubt.  We  had  no  engine  until  nearly  all  of  this  spur-work 
was  completed,  and  the  necessary  power  in  head-line  strain  was  wanting.  A  pene- 
tration; then,  believed  sufficient,  was  obtained,  but  undoubtedly  not  sufficient  as 
viewed  in  the  light  of  present  experience.  A  large  raft  of  piles  broke  away  and  went 
through  the  dikes  on  the  same  night,  and  to  it  the  disaster  may  probably  be  attributed. 
The  lower  profile  work  was  stopped  at  once  and  the  plant  moved  up  to  a  point  on  the 
proposed  shore  line  near  the  end  of  the  first  spur,  and  a  profile  dike  along  the  range 
begun.  This  work,  in  A  bents,  was  continued  through  May  and  half  of  June,  and 
down  to  a  point  opposite  the  head  of  the  Florence  Pocket  sand-bar.  The  whole  was 
cabled,  drift-bolted,  wire-strapped,  and  provided  with  screen  by  the  middle  of  June. 

In  the  mean  time,  over  1,000  linear  feet  of  A  bent  spurs  under  shelter  of  the  profile 
work  were  built  by  a  small  plant,  consisting  of  a  12  by  60  foot  scow  provided  with 
derrick,  capstan,  and  a  deck-pnmp  which  discharged  one  gallon  per  stroke  through 
1-inch  hose  and  a  five-eighths-inoh  nozzle.  The  small  pile-sinker  was  only  a  makeshift 
and  intended  to  build  light  spur-work  under  shelter  of  the  profile  dike  While  in 
operation  it  did  very  satisfactory  work.  The  method  of  operating  it  produced  the 
same  character  of  work  with  the  other  outfit,  alti-ongh  smaller  piles  were  used.  The 
only  apparatus  was  a  derrick  for  hoisting  the  pile,  the  pump,  and  nozzle  for  the  jet, 
and  a  capstan  actuating  the  hoisting  liue  and  heel  rope. 

As  soon  as  the  large  outfit  completed  the  profile  work,  the  small  scow  was  laid  up 
and  a  few  short  spurs  built  by  the  other  across  chutes  and  minor  ** draws.''  Total 
length  of  pile-screen  dikes  constructed  in  1882, 7,218  linear  feet.  The  method  of  oper- 
ating the  pile-sinker  this  vearhas  been  as  follows:  (see also  drawings  herewith  show- 
ing detailed  sketches  of  the  plant  and  application  of  Jet  to  pile) :  The  piles  are  de- 
livered in  rafts  of  six  to  ten  by  a  skifi*  dropping  down  on  the  outside  of  the  dike.  This 
raft  is  snubbed  at  the  stern  of  the  pile-smker,  with  the  pile  tops  upstream  toward 
the  barge.  A  small  lighter,  as  shown  on  the  accompanying  drawing,  is  made  fast 
astern  and  always  kept  there  for  use. 

When  a  pile  is  wanted,  one  is  selected  from  the  raft,  and  hauled  alongside  the  lighter 
by  two  men  standing  in  the  lighter.  After  the  hose  is  pulled  from  a  sunken  pile,  it 
is  passed  astern,  and  with  play-pipe  and  a  stout  marline  is  laid  on  the  pile  lengthwise, 
with  the  nozzle  flush  with  the  butt  end.  A  staple  of  one-fourth  er  five-sixthteenths- 
inch  iron  is  driven  over  the  nozzle-tip  into  the  pile,  including  also  a  marline  which  is 
30  feet  long  and  attached  back  on  the  coupling  4  feet  from  nozzle-tip.  Another  staple 
is  driven  over  the  nozzle  just  below  the  coupling,  but  not  over  the  returned  marline. 
While  this  is  being  done,  a  line  provided  with  6  feet  of  chain  and  a  grab-hook,  and 
which  runs  from  the  drum  of  the  hoisting  engine  through  a  deck-block  at  the  heel  of 
the  boom,  thence  through  a  gin-block  at  the  head  of  the  boom,  is  attached  to  the  top 
of  the  pile  by  two  turns  and  a  grab.  At  the  same  time,  another  line,  runniu^  from 
the  winch-head  through  a  deck-snatch-block  astern,  and  thence  back  along  the  inside 
gunwale  to  another  deck-block,  thence  astern  again,  is  made  fast  to  the  pile  about  5 
feet  from  its  butt  end.  Now,  all  is  read^  to  hoist.  A  deck-hand  holds  fast  the  marline 
BO  that  the  nozzle,  lying  rather  loosely  m  its  staples,  shall  not  pull  out  toward  the  top 
of  the  pile.  The  coupling  between  hose  and  play-pipe  resting  on  the  upper  staples 
restrains  it  from  moving  out  in  the  other  direction.  The  engineer  goes  ahead  on  his 
engine  with  drum  and  winch  and,  while  the  top  is  being  drawn  up  to  the  boom-head, 
^the  butt  of  the  pile  is  coming  aronnd  against  the  current  under  the  action  of  the  heel- 
rope  to  the  winch.    The  top  is  in  position  first;  the  engine-drum  is  then  thrown  out  of 
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gear  and  braked,  Tiv'hile  the  Tiv'inch  mus  on  until  the  pile  is  brought  around  to  a  ver- 
tical position  by  the  heel  rope.  Engine  is  then  stopped ;  boom  is  so  guyed  that  tibe 
pile  hangs  directly  in  front  of  the  rack ;  the  lower  clutch  is  thrown  around  the  pile; 
rack  is  run  over  with  the  pilot- wheel;  the  upper  clutch  set;  heel  rope  cast  looee; 
proper  inclination  given  with  rack ;  brake  loosened  on  drum,  and  pile  shoots  through 
the  clutches  to  bottom  at  the  same  inclination.  The  head-line  is  adjusted  by  a  ring 
to  the  chain-hitch  already  on  pile,  and  is  passed  through  block  on  platform  in  front 
of  rack,  through  snatch-block  astern,  and  thence  to  wiuch-head.  Pump  is  started  np 
with  rack  in  motion  shaking  up  the  pile,  the  head-line  pulling  away  steadily.  When 
the  pile  refuses  to  go  further  or  is  deep  enough,  the  deck-hand  lets  go  the  marline  and 
two  men  pull  out  the  hose,  the  pu^p  being  stopped  when  it  is  seen  that  the  hose  is 
coming  up  all  right.  The  clut^shes  are  swung  away  and  the  pile  stands  free.  The  off 
pile  being  set  first,  the  engine  goes  ahead  on  the  spar-line,  and  swings  the  barge  oat 
to  set  the  other  pile,  while  new  attachments  ai'e  being  made.  The  next  pile  complet- 
ing the  bent  is  set  in  the  same  manner,  except  that  the  inclination  is  reversed,  and  tlu 
top  pointed  away  from  the  barge.  No.  14  wire  is  wound  around  the  intersection  of 
the  two  piles  to  the  diameter  of  three-fourths  inch,  and  tightened  up  by  a  steel  twister 
and  a  drift-bolt  put  through.  The  stem  and  breast  lines  are  slackened,  and  the  cm- 
rent  carries  the  outfit  aloog  to  the  next  position.  At  every  alternate  bent  a  tun 
around  the  '*near''  pile  is  made  with  the  cable.  The  cable  is  tightened  up  with  the 
engine  when  necessary. 

I  believe  it  would  be  advisable  to  give  the  lower  clutch  a  sliding  adjustment  of  2  or  3 
feet,  in  order  to  eliminate  the  longer  time  required  in  swinging  out  to  set  the  *'near"  pile. 
Another  fault  is  tliat  the  barge  is  too  small ;  there  is  not  deck-room  enough  for  con- 
venient operation,  and  as  the  barge  is  only  60  feet  long,  the  center  of  pressure  of  the 
current  force  is  below  the  supports.  For  this  reason  the  current  is  continually  tending 
to  throw  the  outfit  inshore.  As  shown  on  the  accompanyin^^drawing,  a  spar  has  been 
placed  at  the  bow,  and  by  hauling  away  on  the  line  passing  around  it,  the  bow  is  tbrovB 
into  the  dike  between  two  bents,  thus  swinging  around  on  the  last  finished  bent  into 
position  for  work.    In  order  to  set  bents  well,  the  boat  should  be  20  or  30  feet  longer. 

The  bents  were  set  about  20  feet  apart  throughout  the  profile  work^  and  the  more 
exposed  portions  supplied  with  a  heavy  three-forths-inch  wire  cable  in  addition  to 
the  hand-made  one. 

In  order  to  prevent  any  undue  accumulation  of  strain,  tie-cables  connecting  the  top 
of  one  bent  with  the  bottom  of  the  preceding  bent,  were  employed  at  intervals  of  IW 
feet.  The  screen  was  made  upon  the  machine  shown  in  the  accompanying  drawings, 
and  consisted  principally  of  No.  12  wire.  It  was  made  fh>ra  35  to  45  feet  wide,  depend- 
ing upon  deptn  of  water,  with  meshes  from  14  to  24  inches  square.  It  was  placed  in 
the  usual  manner,  and  completed  soon  after  the  pile-sinker  had  finished  with  the  sap- 
ports.  Very  little  screen  was  visible  on  the  23d  instant,  as  from  the  10th  to  that  time 
the  water  rose  7^  feet,  and  a  considerable  amount  of  heavy  drift  running  along  the 
face  of  the  dike  tore  on  the  net  almost  entirely.  The  dike  as  it  is,  however,  is  aoing 
fine  work,  and  if  it  weathers  the  June  rise,  I  have  no  doubt  that  the  desired  resolti 
will  be  realized.  The  accompanying  set  of  drawings  of  comparative  crosa-seotion  will 
illustrate  better  than  words  tne  e£fect  of  the  work. 

NOTES  AND  OBSERVATIONS  ON  PILE-SINKING. 

• 

Special  and  general, — All  piles  used  at  Omaha  and  Council  Bluffs  during  1882  were 
Cottonwood.  These  were  cnosen  because'it  was  believed  they  would  meet  all  require- 
ments, and  because  Norway  pine  was  almost  twice  as  expensive.  Cost,  10  cents  jper 
linear  foot  delivered  in  rafts  of  10  to  100  at  points  agreed  upon.  Length  of  piles,  lo  to 
Z2  feet,  principally  30  feet.  Diameter,  6  inches  tip  and  8  inches  butt,  to  10  inches  tip 
and  16  inches  butt.  Depth  of  water,  3  to  16  feet.  Height  of  supports  above  water, 
average,  9  feet— a  height  equal  to  that  of  a  probable  flo<^.  Current,  2  to  7  miles  per 
hour,  average,  41.  Best  speed  per  day  of  ten  hours,  thirty-two  piles.  Best  speed  fifty 
consecutive  working  hours,  1,500  linear  feet  dike.  Distance  of  bents  apart,  usually  80 
feet.  Wire  cable,  diameter  thiee-quarters  inch .  Drift-boats  one-half  and  five-sixteentbfl 
inch,  round  iron.  Penetration  of  piles,  6  to  24  feet ;  average,  about  14  feet.  In  thie 
connection,  the  aids  and  resistances  to  penetration  of  piles  sunk  by  the  jet  are  moet 
important  topics.  In  this  season's  work,  the  earlier  part  was  largely  experimental  and 
the  full  capacity  of  the  plant  hardly  brought  out  because  of  the  imperfection  of  certain 
details,  afterward  modified  and  more  or  less  perfected.  I  have  no  doubt  that  the 
weakest  point  of  the  season's  plant  was  the  method  of  jet  application.  In  general  it 
was  convenient  and  effective,  but  if  a  staple  gave  out  or  the  marline  parted,  the  pil^ 
should  have  been  pulled  up.  In  the  latter  part  of  the  work,  after  experience  wtf 
gained,  the  pile  was  taken  out  and  set  properly,  but  possibly  the  want  of  penetra- 
tion in  the  earlv  work  may  be  attributed  as  much  to  the  slipping  of  the  nozzle  from 
its  proper  position  as  to  the  obstructing  influence  of  impenetrable  substrata. 

Piles  which  only  penetrated  the  surface  stratum,  usually  very  light  in  character,  were 
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often  observed  to  have  moved  bodily  downstream  several  feet  and  with  some  inclina- 
tion in  that  direction.  When  they  penetrated  only  one  of  the  hard  substrata  they 
wonld,  if  inclined  at  all,  tip  slightly  downstream  as  if  rotating  about  the  point  of 
penetration  of  the  hard  layer. 

Occasionally  the  jet,  usually  applied  at  the  side  of  the  pile,  wonld  apparently  dig  a 
hole  in  hard  strata  not  concentric  with  the  pile-butt,  and  some  time  would  be  taken 
up  in  dropping  the  pile  in.  Toward  shore  these  hard  layers  of  clay  and  coarse  sand, 
appn'ximating  to  gravel,  appear  thicker  and  nearer  together. 

I  have  observed  instances  where  the  resistances  to  pile  sinking  might  be  attributed 
to  the  aggregation  of  coarse  sand  and  gravel  at  the  bottom  of  a  jet-ho]e  sufficient  to 
prevent  further  excavation,  as  the  jet  had  not  power  enough  to  force  the  pebbles  up 
and  out  of  the  hole.  The  head-line  strain  used  to  add  energy  to  the  de^  (fcnt  of  the  pile, 
is  regarded  as  indispensable.  It  should  be  applied  intermittently  and  always  as  nearly 
as  possible  in  the  direction  of  the  pile's  axis.  A  certain  amount  of  jarring  or  lateral 
motion  during  the  descent  of  the  pile  will  greatly  accelerate  it,  and,  in  many  cases  is 
also  indispensable.  To  supply  this  motion  effectively  and  simply  is  still  a  matter 
requiring  some  further  study!  An  estimate  of  a  maximum  attainable  speed  for  ten 
hours  presupposes  that  the  apparatus  is  in  good  if^orkin^  order,  that  conditions  of  the 
river  and  weather  are  favorable,  that  the  piles  are  delivered  in  the  right  shape  and 
fast  enough,  and,  more  than  all,  that  the  foreman  has  brains  enough  to  and  does  work 
the  outfit  for  all  it  is  worth.  We  will  suppose  a  bent  to  be  completed  and  the  outfit 
ready  to  make  a  fleet:  Time  of  fleet,  during  which  hose,  hoist, and heel-liue  attach- 
ments are  made,  should  not  exceed  three  minutes;  hoist  to  position,  one  minute;  sink- 
ing, average,  three  minutt's;  casting  loose  the  pile-set  and  swinging  out,  if  necessary^ 
three  minutes,  during  which  time  another  pile  is  made  ready;  hoist  to  position,  one 
minute;  sinking,  three  minutes;  time  between  two  successive  fleets,  say  fifteen  minutea 
per  bent,  four  bents  per  hour;  forty  bents  or  eighty  piles  per  day  of  ten  hours.  Thia 
may  not  be  the  maximum  theoretical  capacity,  but  it  is  an  ample  estimate  possibly 
practicable  by  a  good  plant  and  a  well-trained  crew.  One-half  this  maximum,  twenty 
Dents  or  400  linear  feet  of  dike  per  day  of  ten  hours,  is  a  pretty  good  average;  60& 
linear  feet  can  easily  be  attained  by  good  plant  and  -crew  under  ordinary  circum- 
stances. 

The  greater  the  inclination  of  the  current  with  the  dike,  the  greater  the  difficulty 
in  making  the  fleet.  Conclusions  as  to  the  proper  inclination  of  dike  must  soon  be 
reached  experimentally,  and  until  thcQ  it  is  not  pertiuent  to  put  limitations  upon  the 
size  and  arrangement  of  the  barges. 

The  time  required  to  make  fleet  is  nearly  independent  of  width,  w^eight,  or  number 
of  necessary  barges,  if  only  one  rests  against  the  finished  bents,  and  the  center  of  the 
stream's  pressure  on  the  system  is  above  the  point  of  contact  with  the  la«t-finished 
bent.  The  time  wasted  in  putting  in  a  thousand  feet  of  dike  is  appalling,  and  is  simply 
the  aggregate  of  a  thousand  ancf  one  little  delays,  insignificant  in  themselves  but 
formidable  in  the  grand  total.  By  careful  observation  and  management,  devices  and 
methods  may  be  worked  up,  and  these  leakages  stopped. 

A  most  troublesome  cause  of  delay  is  in  tne  numerous  lines  necessary  to  work  the 
plant.    These  should  be  made  as  few  as  is  consistent  with  safety  and  speed. 

In  the  first  place,  the  plant  should  be  simple  and  strong,  but  when  small  or  perish- 
able details  are  unavoidable,  duplicates  should  be  kept  on  board  and  ready  to  adjust 
at  a  moment's  notice. 

In  a  drilled  crew  every  man  should  have  his  particular  duty  to  perform  and  enough 
of  it  to  keep  him  from  losing  interest  in  his  work.  It  is  hardly  pertinent  to  enlarge 
upon  the  advantages  of  a  good  crew  in  this  connection,  but  tne  man  who  spends  all 
his  time  in  elaborating  his  plant  and  allowing  roustabouts  to  run  it  would  do  as  good 
work  from  a  skiff  with  a  hand-pump.  When  the  financial  aspect  of  affairs  will  war- 
rant it,  a  picked  crew  paid  by  the  year  should  be  employed,  and  the  spring  spent  in 
driving  piles  rather  than  in  educating  a  green  gang. 

The  following  is  a  statement  of  the  cost  of  the  pile  and  tripod  dike  work  of  this 
season: 

LABOR. 

Pile  screen  dikes,  1H82 : 

Supports $1, 628  41  or  22^  cents  per  linear  foot. 

Screen 595  27  or   8^  cents  per  linear  foot. 

Anchorage 629  05  or   8f  cents  per  linear  foot. 

MATERIAL. 

pile  screen  dikes,  1882 : 

Supports 3,392  37  or  49    cents  per  linear  foot. 

Screen 326  31  or   4i  cents  per  linear  foot. 

Anchorage 122  03  or    If  cents  per  linear  foot. 

Total  cost 94f  cents  per  linear  foot. 
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LABOR. 

Shore  dikes,  1882: 

Supports 57  13  or    1^  cents  per  linear  foot. 

Screen 49  86  or    1^  cents  per  linear  foot. 

Anchorage ". 82  56  or   2^  cents  per  linear  foot. 

MATERIAL. 

Wire 150  00  or  3iV  cents  per  linear  foot. 

Total  cost.. 8^  cents  per  linear  foci 

SURVEYS. 

A  complete  sorvey  of  the  reach  was  begun  in  September  and  completed  duriof 
•  December. 

Discharge  observations  at  Floren($e  have  been  in  progress  during  the  month  of  June, 
and  are  not  yet  completed. 

A  set  of  charts  of  comparative  cross-sections  accompanying  will  illustrate^  withooi 
further  comment,  the  chanfes  brought  about  by  the  training  works. 

I  desire  to  recognize  at  the  close  of  the  season's  operations  the  valuable  asaistanoe 
of  Bir.  Wynkoop  Kiersted,  jr.,  assistant  engineer,  in  surveys,  and  of  Mr.  A.  J.  Grover, 
in  oonstmction.  • 

SUPPLEMENTAL 

After  writing  the  above,  about  1,200  linear  feet  of  the  profile  dike  work  along  tbe 
line  of  proposed  Iowa  shore  was  scoured  out.  The  break  begins  ab  1,000  feet  belov 
the  upper  end  of  the  dike. 

The  work  withstood  the  strain  so  long,  however,  that  I  do  not  regard  the  damage 
atf  of  any  particular  moment.    The  cross-sections  indicate  that  the  result  sought  bafi 
been  fairly  well  obtained  in  clearing  out  the  Florence  Pocket  Bar  and  forcing  the 
channel  into  the  pocket. 
Very  respectfully  submitted. 

Charles  S.  Pease, 

Aasisiant  Engineer. 
Maj.  Charles  R.  Suter, 

Corps  of  Engineers,  U,  8,  A, 


S  14. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  SIOUX  CITY,  IOWA. 

During  the  past  season  a  wire-screen  dike  was  projected  from  the 
right  bank  of  the  river  2  miles  above  Sioux  City,  its  object  being  to  regu- 
late the  channel  in  front  of  Sioux  City.  This  work,  which  was  success- 
ful, will  be  extended  during  the  present  season,  and  the  Covington  re- 
vetment will  be  extended  and  strengthened  if  necessary,  the  work  being 
done  under  an  allotment  from  the  general  appropriation  for  improving 
Missouri  Eiver  from  its  mouth  to  Sioux  City,  Iowa. 

The  work  was  in  charge  of  Assistant  S.  H.  Yonge. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  90, 
1882,  was  14,525.82. 

Money  statement 

July  1,1881,  amount  available $11,077  21 

July  1, 1882,  amount  exi>ended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1881 10,506  39 

Jnlyl,  1882,  amount  available 481  98 
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REPORT  OF  MR.   SAML'KL  H.   YOKGE,   ASSISTANT  ENGINEER. 

Sioux  City,  Iowa,  June  30,  1882. 

Major  :  I  bave  tlie  honor  to  submit  the  followinf^  report  of  operations  conducted  at 
Sioux  City,  Iowa,  for  the  fiscal  year  ending  June  30,  1882: 

During  the  early  part  of  the  year  th*e  barges  and  other  plant  necessary  for  constmot- 
iDg  the  proposed  training  works  in  the  vicinity  of  Sioux  City  were  completed  and  the 
machinery  set  up -and  tested. 

It  being  impossible  to  procure  piling  until  after  the  June  rise  of  1881  had  passed,  it 
was  decided  to  suspend  operations  until  the  spring  of  1882. 

It  was  believed  that  works  constructe4  jso  late  in  the  season  at  alow  stage  of  water 
would  not  produce  results  of  any  material  benefit.  The  barges  belonging  to  the  work 
were  therefore  hauled  out  on  the  bank  and  placed  in  charge  of  a  watchman. 

The  river  opened  March  3,  and  preparations  for  work  were  begun  early  in  April. 
These  prepai'ations  were  completed  April  19 ;  the  plant  was  then  towed  to  the  site  of 
the  proposed  work,  and  operations  were  commenced  April  29. 

Owing  to  changes  in  the  regimen  of  the  river  above  Sioux  City,  slight  modifica- 
tions were  made  iii  the  lines  of  the  project,  as  proposed  in  my  letter  of  June  21,  1881. 
The  new  lines  are  shown  on  drawing,  marked  Plate  I.  It  is  proposed  by  these  works 
to  contract  the  river  to  a  proper  width  and  to  train  it  along  the  Sioux  City  front,  re- 
storing approximately  the  shore  lines  as  they  existed  previous  to  1870,  elongating  the 
stream's  thalweg  about  10  per  cent.,  with  a  view  to  effecting  a  decrease  of  slope,  there- 
by iniproving  navigation  and  providing  a  better  harbor  at  Sioux  City. 

The  portion  of  the  project  selected  for  the  season's  work,  and  which  was  completed 
May  27,  is  shown  on  Plate  I.  It  extends  from  A  to  B,  a  distance  of  1,315  feet,  gradually 
leaving  the  shore  of  Willow  Island  until  at  its  lovter  extremity  the  distance  from  this 
bank  is  300  feet. 

The  work  consists  of  a  longitudinal  training  dike,  forming  the  concave  side  of  a 
bentl  of  10,000  feet  radius.  The  details  of  its  construction  are  as  follows:  Two  par- 
allel rows  of  piles  were  sunk  14  feet  apart  iu  14  feet  bents.  The  stream  line  of  piles 
wa8  braced  longitudinally  bv  waling  7  inches  in  diameter,  notched  out  and  drifts 
bolted  to  the  piles;  the  tvvo  tines  were  connected  by  diagonal  braces  of  cottonwood 
poles  about  6  inches  in  diameter,  wired  together  at  their  intersection,  and  spiked  to 
the  piles.  The  plane  of  the  bracing  system  was  placed  slightly  above  that  of  ordinary 
high- water.  A  line  of  wire  netting,  stretche|)  along  the  face  of  the  stream  line  of  piles 
and  attached  to  the  waling  and  piles  by  wire  and  staples,  forming  a  continuous  screen, 
completed  the  construction  of  the  dike. 

The  netting  was  not  anchored,  there  being  no  rock  on  hand  and  no  means  available 
for  procuring  it. 

The  netting  was  manufactured  during  the  summer  of  1881,  of  No.  12  annealed  wire, 
in  sections  varying  from  8  by  20  feet  to  19^  by  34  feet.  Its  mesh  was  diamond  shape 
12  by  12  inches,  and  a  strand  of  No.  8  wire  was  used  for  selvage.  Owing  to  the  small 
balance  of  funds  available  for  construction  the  work  done  was  limited  m  extent.  It 
has,  however,  furnished  a  class  of  experience  thai  will  be  valuable  in  future  opera- 
tions. 

The  material  composing  the  bed  of  the  river  in  the  vicinity  of  the  work  consists 
of  a  very  compact  clay,  deposited  by  the  Big  Sioux  River,  which,  previous  to  the  cut- 
off of  1876,  baa  its  confluence  with  the  Missouri  about  1  mile  above  Sioux  City.  This 
clay  is  overlaid  by  fine  sand,  deposited  by  the  Missouri,  which  scours  out  during 
floods. 

The  pile-sinking  plant  consisted  of  two  barges ;  one,  82  by  16  feet  by  34  inchesj  carry- 
ing a  boiler,  steam-pump,  and  steam- windlass;  the  other,  35  by  18  feet  by  34  inches, 
carrying  a  boom  derrick  and  an  elevated  platform.  The  derricK  was  placed  near  the 
middle  of  the  boat,  and  was  stayed  by  two  stiff  guys  on  the  side  next  the  large  barge, 
and  two  wire-rope  guys  at  the  stern,  allowing  the  boom  a  clear  swing  over  the  bow 
and  one  side.  The  elevated  platform  across  the  bow  of  the  boat  was  *^  by  17^  feet, 
carried  by  seven  frames  10  feet  high,  spaced  2i  feet.  The  arrangement  of  barges  when 
in  position  for  work,  and  the  disposition  of  machinery  and  appliances,  is  shown  on 
Plate  II.  An  open  flat-boat,  45  by  12  feet  by  30  inches,  laid  alongside  the  derrick 
barge,  carried  the  supply  of  piles. 

The  pump,  which  was  of  tne  Worthiugton  duplex  type  with  inside  plungers,  10-6 
by  10  inches,  having  a  rated  maximum  capacity  of  245  gallons  per  minute,  supplied 
the  water-Jet.  The  windlass  was  one  of  standard  pattern,  manntactured  by  Copeiand 
and  Bacon,  with  one  8  by  8  inch  cylinder,  geared  one-sixth,  and  provided  with  two 
8-inch  heads. 

Different  ways  of  preparing  the  butt  end  of  the  piles  to  receive  the  pipe  nozzle  were 
tried,  several  of  which  are  ^own  on  Plate  III,  Figs.  2  to  6.  The  best  results  in  sink- 
ing piles  and  withdrawing  piles  were  obtained  iu  using  the  grooved  form  shown  in 
Fig.  6. 

The  water  connections  between  the  pump  and  pile  consisted  of  21^  feet  of  2^-inch 
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pipe,  terminatinjir  in  a  vertical  pipe  of  same  diameter  Hi  feet  long,  placed  on  the 
machinery  barse  near  the  elevated  platform ;  to  this  wad  attached  a  5()-foot  length  of 
2i-inch  rubber  nose;  to  this,  again,  a  2-inch  discharge  pipe  17^  feet  long,  with  a  re- 
verse bend  at  it«  lower  end  terminating  in  a  nozzle  1^  inches  in  diameter. 
The  details  of  the  nozzle  and  its  application  to  the  pile  are  shown  on  Plate  III, 

To  prevent  the  pipe  slipping  or  being  pushed  out  of  the  groove,  two  6  inch  cat 
spikes  were  driven,  as  shown  in  Fig.  6,  Plate  lit.  A  large  staple  encircling  the  nozzle 
end  of  pipe  would  oe  an  improvement  on  this  detail.  The  upper  end  of  the  pipe  was 
held  by  a  half-inch  line  parsing  down  through  a  8ta|)le,  thence  to  the  upper  end  of 
pile.  The  method  pursued  of  handling  and  sinking  piles  was  briefly  as  follows:  The 
down-haul  and  pipe -fastening  lines  were  made  fast  by  a  timber  hitch  near  the  bead 
of  the  pile,  and  a  chain  sling  for  hoisting^  was  made  fast  at  its  middle.  The  pile  was 
then  lifted  b^  derrick  and  swun^  to  the  intersecting  angle  of  the  two  boats,  the  pipe 
was  inserted  in  the  groove,  and  its  head  secured  by  the  pipe-fastening  line  passing 
through  staple.  The  pile  was  then  secured  loosely  by  chocks  in  the  guides  fastened 
to  platform,  pump  started,  pile  lowered  to  bottom,  down-haul  led  to  winch-head,  and 
a  slow  steady  pressure  applied.  When  sunk  to  a  required  depth,  the  pipe-fastening 
line  was  cast  off  and  the  pipe  withdrawn  by  derrick,  the  water  being  shut  off  after 
.  the  pipe  was  started  up. 

The  amount  of  pressure  applied  to  head  of  pile  was  estimated  to  be  from  2,000  to  3,500 
pounds.  When  working  in  a  sluggish  current  it  was  found  necessary  to  retain  the 
pressure  on  the  pile  for  about  one  minute  to  allow  it  to  become  beddea.  In  a  strong 
current  this  was  unnecessary,  and  the  down-hanl  line  was  cast  off  as  soon  as  the  pipe 
was  withdrawn.  In  several  instances,  when  the  pile  refused  to  penetrate  deeper  in 
the  clay,  the  nozzle  pipe  was  withdrawn  without  stopping  the  pump,  and  pressure 
being  again  applied  to  the  pile  it  was  forced  down  an  additional  depth  of  m>m  2  to 
4  feet.  If  the  descent  of  the  pile  was  checked,  as  sometimes  occurred  from  forcing 
it  down  too  rapidly,  it  was  hoisted  about  two  feet  and  the  Jet  allowed  to  clear  the 
way,  when  the  operation  of  sinking  was  continued.  Attempts  to  aid  th^  descent  of 
thepile  by  jarring  or  imparting  a  lateral  motion  produced  little  or  no  effect. 

The  steam  pressure  at  boiler  varied  in  different  cases  from  40  to  80  pounds.  The 
speed  of  running  pump  was  from  forty  to  sixty  strokes  per  minute  for  each  plunger, 
beinff  regulated  oy  the  throttle- valve,  which  could  not  be  opened  more  than  about  two* 
thir<b  for  boiler  pressures  exceeding  60  pounds  without  drawing  over  water  from  the 
boiler,  causing  tne  pump  to  pound  badly. 

From  experiments  made  with  streams  4>laTing  in  the  open  air,  the  efficiency  of  the 
pump  was  ascertained  to  be  about  80  per  cent,  of  its  rated  capacity  at  working  siteeds. 
The  quantity  of  water  used,  therefore,  varied  from  80  to  120  gallons  per  minute.  The 
following  table  contains  some  of  the  data  collected  in  these  experiments,  and  covers  the 
limits  of  pressure  and  discharge  used  at  this  point  in  pile  sinking.  The  nozzle  press- 
ures were  determined  from  friction  co-efflcieuts  given  m  Ellis's  work  on  Fire  Streams. 
The  water-discharge  connections  were  the  same  as  used  in  pile  sinking,  with  the  omis- 
sion of  the  Hi  foot  section  of  2^inch  pipe. 

TABLE. 


Throttle  open  (Mtiiuated) 

Steftm  premare  at  boiler pounds . . 

Water  pre88ure  at  pump do  — 

Number  of  strokes  per  minute  each  plun- 

ger do  .. 

Dwcharge  per  minute  in  gallons do. . . . 

Friction  loss  in  Iioseand  pipes do.... 

Calculated  nozzle  pressure do. . . . 

Distance  of  solid  stream  in  feet  * 

Spray  to  ground 

Tbtal  diBtanoe 


One-third. 
40, 
35 

40  I 
80  , 
3 
32 
25 
40  , 
00  , 


Two-thirds. 

One-third. 

Two-tbirds. 

40 

80 

80 

45 

eo 

84 

45 

52 

75 

90 

104 

150 

3.4 

4.5 

0l2 

41.6 

55.5 

74.8 

20 

15 

None. 

50 

45 

M 

80 

«8 

102 

*  Distance  of  solid  stream  was  measured  by  distance  fVom  nozzle,  at  which  the  stream  enlarged  to 
about  3  inches  in  diameter. 

As  there  were  no  other  barges  on  hand  besides  those  described,  it  was  necessary  to 
attach  the  bracing  system  as  the  work  progressed,  so  that  but  one  crew,  consisting  of 
engineer,  boatman,  and  four  or  five  laborers,  was  engaged  alternately  in  sinking  and 
bracing. 

The  piles  were  tamarac  and  Norway  pine,  30  to  40  feet  long,  8  to  12  inches  batt 
diameter,  and  not  over  fi  inches  out  of  wind.  The  depth  of  water  in  which  work  was 
carried  on  varied  from  2  to  15  feet ;  the  current,  at  times,  was  sluggish,  though  generally 
very  swift,  depending  in  a  great  measure  on  the  force  and  direction  of  the  wind.  The 
time  occupied  in  shifting  position  of  barges  and  sinking  two  piles,  with  an  average 
penetration  of  2.'i  feet,  under  favorable  circumstances,  was  about  15  minutes.    As  the 
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work  progressed  and  the  manipulation  of  the  appliances  became  better  understood,  the 
improvement  in  speed  was  marked.  During  the  first  and  second  weeks  an  averase 
penetration  of  about  28  feet  per  hour  was  attained ;  during  the  third  week,  40  feet;  the 
fourth  week  100  feet,  and,  during  the  last  day'b  work  the  average  speed  was  130  feet 
per  hour.  The  average  penetration  per  pile  throughout  the  work  was  about  23  feet, 
10  of  which  was  through  sand  and  13  through  clay.  The  maximum  penetration  was 
29  feet,  11  of  sand  and  16  of  clay.  Only  two  piles  were  sunk  to  a  less  depth  than  17 
feet  and  very  few  less  than  23  feet. 

These  results  show  the  feasibility  of  obtaining  deep  penetration  for  piling  through 
tough  clay  with  the  water-jet,  and  it  is  believed  that  with  slight  modifications  in  the 
details  of  some  of  the  appliances,  penetration  of  35  feet  in  clay  can  be  made  if  desir- 
able, and  that  with  a  trained  crew  and  one  set  of  plant  a  working  speed  of  1,B00  feet 
penetration  per  diem  is  attainable. 

The  principal  modifications  in  the  plant  used  at  Sioux  City  would  consist  in  a  larger 
boiler  with  abundant  steam  space  so  as  to  run  the  pump  to  its  full  capacity,  and  a 
more  perfectly  constructed  discharge  pipe  3  inches  in  diameter  with  l|-inch  smooth 
nozzle.  As  an  example  of  the  great  economy  both  in  time  and  cost  of  the  water- jet 
system  of  pile  sinking  over  that  of  using  the  ordinary  pile-driver,  it  may  be  cited  that 
under  circumstances  very  similar  as  to  character  of  material,  &o.,  to  those  under 
which  the  Sioux  City  dike  was  constructed,  an  average  day's  work  for  a  crew  with 
pile-driver  on  barge,  in  this  vicinity,  is  four  to  five  piles  driven  from  15  to  20  feet,  or 
a  maximum  penetration  of  100  feet  per  diem. 

Bad  weather  and  unavoidable  delays  in  getting  materials  on  the  ground  caused 
many  interruptions  to  the  work  and  increased  its  cost. 

The  following  is  a  detailed  statement  of  the  cost  of  dike  per  running  foot : 

STATEMENT. 

Materia] :  Coit 

Piles |0  57.47 

Walings 12.26 

Bracing  poles 6.05 

Drift  bolts,  spikes,  staples,  and,  etc 2.20 

Netting 28.00 

Fuel  (for  steaming)    ^.. 2.27 

Total  cost  of  material  per  running  foot $1  07. 25 

Labor: 

Grooving  piles |0  02.56 

Sinking  piles 07.01 

Waling  and  bracing 08. 15 

Attaching  netting 01.36 

Transporting  material,  &,c.,  to  dike 11. 04 

Engineering,  superintendence,  watching,  Slc 28. 13 

Total  cost  of  labor  per  running  foot 0  58. 2& 

Total  cost  of  dike  per  running  foot 1  65.50 

The  net  cost  of  labor  and  fuel  per  foot  of«penetration  was  2.8  cents. 

Under  the  head  of  material  it  will  be  observed  that  the  items  of  ^iles  and  walinffa 
were  exi)en8ive ;  this  was  due  to  scarcity  of  suitable  timber  in  this  neighborhoocl, 
making  it  necessary  to  procure  the  supply  from  Wisconsin.  Under  the  head  of  labor 
the  cost  of  enmneering,  superintendence,  &o.,  is  disproportionately  in  excess  as  com- 
pared with  total  cost  of  labor;  this  resulted  from  interruptions  to  the  work  by  stormy 
weather  and  the  limited  supply  of  plant  which  prevented  the  employment  of  a  larger 
force.  This  item  would  be  reduced  to  an  insignificant  sum  in  carrying  on  works  of 
any  magnitude. 

The  work  has  thus  far  withstood  the  high  water  satisfactorily,  and,  though  the 
force  of  the  current  along  the  line  of  the  dike  has  been  at  times  very  severe,  none  of 
the  piles  have  been  washed  out. 

The  only  dan  age  suffered  was  occasioned  by  a  large  mass  of  heavy  drift  lodging 
between  the  piles  and  forming  an  immense  wreck  heap,  which  resulted  in  breaking 
off  the  piles  and  destroying  about  200  feet  of  dike  at  the  lower  end.  The  occurrence 
of  such  accidents  can  be  readily  guarded  against  in  future  works  by  using  heavier 
piling  for  exposed  positions. 

The  effect  produced  by  the  dike  after  the  June  rise  began,  in  changing  the  shape  of 
the  cross-section  and  distributing  the  flow  of  the  stream  opposite  Sioux  City,  has  been 
▼ery  satisfactory,  exceeding  in  extent  what  had  been  anticipated. 

During  the  present  June  rise  the  center  of  gravity  of  the  Sioux  City  discharge  sec- 
tion has  moved  toward  the  Iowa  shore  about  100  feet,  whereas  the  tendency  at  flood 
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stages  daring  the  last  few  y^ars  has  been  in  the  opposite  direction.  As  no  change  of 
any  importance  in  the  regimen  of  the  river  has  occurred  between  the  head  ofWfllow 
iHland  and  Sioux  City,  this  effect  must  be  ascribed  to  the  action  of  the  dike,  and  war- 
rants the  opinion  that  useful  results  of  a  positive  character  would  be  secnred  by  a 
further  extension  of  the  work  downstream,  and  giving  it  the  proper  reinforcement  of 
supplementary  cross-dikes,  connecting  it  with  the  right  bank. 

As  to  the  final  results  of  the  work  in  its  incomplete  state,  little  can  be  predicted  in 
advance  of  the  low  water  stage. 

At  the  close  of  operations  last  month  the  barges  and  other  public  property  wen 
taken  to  Sionx  City  and  laid  up  in  a  place  of  safety. 

In  conducting  the  work  at  Sionx  City  I  have  been  assisted  by  Mr.  R.  H.  Bacot  is 
an  efficient  manner. 

I  am,  major,  very  respectfully,  your  obedient  servant, 

Samuel  H.  Yonoe, 

Assistant  Engineer. 
M^j.  Charles  B.  Suter, 

Corps  of  Engineers f  U,  S.  A: 


Sis. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  VERMILLION,  DAKOTA. 

The  cut-off  at  Butler's  during  the  spriog  of  1881  having  averted  the 
danger  that  threatened  the  town  of  Yormillion,  the  work  was  trans- 
ferred  to  a  point  14  miles  above,  where  the  conditions  were  favorable, 
and  the  systematic  regulation  of  the  river  was  begun.  A  wire-screen 
dike,  with  pile  supports,  was  run  out  from  the  right  bank  to  a  length  of 
8,000  feet,  and,  although  it  had  only  been  barely  completed  at  the  close 
of  the  fiscal  year,  the  results  obtained  have  been  quite  remarkable,  as 
shown  by  photographs,  &c.,  appended  to  the  accompanying  report  of 
Assistant  C.  F.  Potter,  who  had  charge  of  the  work. 

In  accordance  with  your  instructions,  this  work  will  be  turned  over 
to  Capt.  Edward  Maguire,  Corps  of  Engineers,  U.  S.  A. 

The  work  is  situated  in  the  coUection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kaus. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  Jane  30, 
1882,  was  $4,525.82. 

Money  statement. 

July  1,  1881,  amount  available $19,585  14 

Amount  received,  sales  of  fuel  to  officers  . ., 19  12 

19,604  96 
July  1.  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 15,092  45 

July  1,  1882,  amount  available 4,511  81 


REPORT  OF  MR.   CHARLES  F.  POTTER,  ASSISTANT  BNOIKEBR. 

Yermiluon,  Dak.,  July  1,  188S. 

Major  :  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  impiov- 
IngMissouri  River  in  the  vicinity  of  Vermillion,  Dak.,  for  the  year  ending  June  30. 
1882.  The  work  of  construction  consisted  chiefly  in  carrying  out  the  project  Bubmitted 
February  7,  1882. 

A  dike  8,000  feet  in  length  has  been  constructed,  commencing  300  feet  above  ^  5, 
And  running  on  a  curve  of  6  miles  radius,  as  indicated  on  map. 

The  plant  was  built  at  Yankton,  Dak.,  during  the  fall  and  winter,  in  accordanee 
with  plans  submitted  June  18, 1881.  Yankton  was  chosen  as  a  favorable  point  for  boat- 
building, as  it  has  superior  advantages  in  cost  of  transportation  of  material  and  in 
existing  steamboat- ways  favorably  located  for  launching.    The  boats,  five  in  number. 
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were  launched  as  soon  as  the  ice  permitted,  and  were  floated  to  the  scene  of  this  sea- 
son's operations,  reaching  there  on  April  11. 

Considerable  time  was  then  spent  in  making  preparations  for  dike  work,  as  in 
quarrying  rock,  preparing  piling,  completing  netting  machine,  and  building  lodging 
and  tool  houses. 

The  dike  was  commenced  the  last  week  in  April.  It  consisted  of  piling  sunk  verti- 
cally, 20  feet  apart,  on  the  line,  and  connected  with  horizontal  waling-drift  bolted  in 
place.  The  wire  screen  was  anchored  at  the  ground  edge  and  securely  fastened  to 
the  waling  at  the  other. 

The  low  stage  of  water  during  the  month  of  May  caused  much  inconvenience,  as 
at  several  points  on  the  line  of  dike  water  was  insufficient  to  float  the  boat. 

The  work  was  suspended  a  short  time  previous  to  the  June  rise,  in  order  to  allow  a 
a  navigable  channel  to  develop  on  the  Dakota  side  between  A  b  12  and  14,  as  the 
main  channel  at  this  time  was  nearly  crossed  by  the  dike.  Before  work  could  be 
resumed,  the  rise,  with  its  heavy  drift,  reached  us,  rendering  the  boats  unsafe  in  the 
strong  current. 

The  wire  netting  attached  to  the  piling  resisted  the  drift  for  one  week  of  the  rise 
without  any  material  weakening,  but  after  that  time  the  wires  broke  rapidly  under 
the  heavy  and  accumulating  load  of  debris.  At  this  time,  however,  a  bar  had  formed 
behind  and  along  the  entire  line  of  the  screen  from  1  to  3  feet  below  the  surface  of 
the  water.  As  soon  as  the  breaking  of  the  wires  was  noticed,  the  placing  of  a  second 
screen  over  the  first  one  was  begun. 

On  June  21  the  course  of  the  river  changed  above  Saint  Helena  Island,  which  resulted 
in  the  current  striking  the  Dakota  bank  a  short  distance  above  the  head  of  the  work, 
then  crossing  and  striking  the  dike  opposite  ^  7  at  an  angle  of  about  60°. 

In  a  short  time  a  break  was  made,  which  increased  to  a  considerable  length  during 
the  day  and  night.  The  following  day  the  direction  of  the  current  changed  back, 
running  with  the  dike  and  cutting  a  small  channel  behind  it.  A  force  has  been  em- 
ployed during  the  past  week  in  repairing  the  break  by  means  of  stiff  weeds. 

A  continuous  buoy-dike  was  intende^d  for  this  purpose,  but  it  was  found  too  difficult 
to  place  in  position,  owing  to  the  drift  and  swift  can*ent.  As  soon  as  the  drift  will 
permit  and  the  weeds  shall  have  produced  their  effect,  piling  will  be  sunk  and  the 
former  dike  replaced. 

The  effect  of  the  dike  has  already  been  good  in  the  bend  between  A  10  and  A 14, 
but  this  bend  is  not  yet  sufficiently  developed  to  warrant  an  expenditure  of  money  in 
revetment.  It  is  thought,  however,  that  by  August  the  bend  will  have  attained  the 
desired  shape,  and  protection  of  its  banks  will  then  be  in  order. 

During  the  winter,  while  the  river  was  frozen  over,  levels  were  carried  across  at 
various  points,  and  bench-mark  stations  e-stablished  on  the  Dakota  side,  all  levels 
having  been  previously  run  on  the  Nebraska  side.  A  ci-oss-section  of  the  valley.  Just 
above  Vermillion,  was  leveled,  and  i>robings  made  to  rock  at  several  stations  on  the 
section. 

JET  PILE  SINKING. 

The  apparatus  used  for  sinking  piles  consists,  mainly,  of  a  boat  82  by  18  by  3  feet, 
carrying  a  derrick  with  22  feet  mast  and  24  feet  boom,  a  10-^  by  10  incn  duplex 
pressure  pump,  and  a  steam  windlass  for  lifting.  St'Cam  was  supplied  to  the  pump 
and  windlass  by  an  8i-foot  bv  37-inch  upright  boiler.  A  boat,  35  by  16  feet,  used  as 
a  tender,  and  placed  across  the  end  of  the  larger  one,  carries  a  platiorm,  from  which 
the  pile  is  guided  while  it  is  sinking. 

A  2^inch  gas-jpipe,  connected  by  nose  to  the  pump,  is  placed  on  the  side  of  the  pile 
and  the  jet  applied  at  the  'bottom,  as  shown  in  accompanying  illustration.  A  nozzle 
is  formed  by  drawing  out'  the  etid  of  the  pipe  from  2^  inch  to  1|  inch  diameter. 

The  depth  of  penetration  has  not  been  as  great  as  desired,  the  average  being  about 
17  feet  and  the  maximum  22  feet.. 

The  need  of  a  larger  pump  is  felt.  We  have  used  on  an  average  200  gallons  of 
water  per  minute  at  60  pounds  pressure,  steam  pressure  being  at  tiO  pounds.  A  pump 
with  a  capacity  of  300  gallons  per  minute  at  70  pounds  water  pressure  would  be  nearer 
the  size  required.  The  best  working  speed  attained  in  sinldng  thus  far  is  thirty- 
eight  piles  in  six  couBeoutive  hours. 

The  piling  used  were  not  less  than  6  inches  in  diameter  at  the  smaller  end,  and 
ranged  from  25  to  40  feet  in  length.  It  is  thought  that  a  diameter  of  10  inches  at  the 
smaller  end  would  be  more  satisfactory. 

WIRE  NETTING. 

The  netting  or  screen  wire  was  made  continuous  from  a  boat,  and  varied  in  width  with 
the  depth  of  water.  For  the  first  7,000  feet  of  dike  no  water  was  found  over  6  feet 
deep  at  the  time  the  screen  was  made,  consequently  30  feet  was  adopted  for  the  width 
over  this  portion.  When  deep  water  and  a  strong  current  were  reached,  a  width  of 
15  feet  wa«  added  to  the  screen.    The  selvage  edges  were  re-enforced  by  a  strand 
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four  No.  10  wires,  one  being  attached  to  the  waling  and  the  other  anchored  at  tin 
bottom  with  10  pounds  of  rock  per  linear  foot. 

For  the  30-foot  screen  a  mesh  of  1.75  square  feet  area,  made  of  No.  14  wire,  was  used, 
while  for  that  45  feet  wide  the  area  of  mesh  was  doubled  and  No.  12  wire  used. 

The  smaller  mesh  has  been  found  to  best  resist  the  action  of  the  drift,  as  logs  strik- 
ing it  at  a  small  angle  will  either  bound  ofif  or  lie  alongside,  while  in  the  screen  of  large 
mesh  they  will  work  through  and  break  the  wires. 

The  machine  for  making  the  screen  consisted  of  a  drum,  made  in  15-foot  sections, 
with  ra<liating  arms  that  can  be  changed  so  as  to  make  the  diameter  of  the  dms 
adjustable  within  the  limits  of  4  to  6  feet,  and  thus  vary  the  size  of  the  mesh. 

WEEDS. 

The  weeds  now  being  used  for  repairing  the  dike  are  the  old  form  of  stiff  weedir 
made  in  25-foot  sections,  each  one  being  anchored  with  2  tons  of  rock.  Hardwooj 
brush  is  used,  varying  in  diameter  at  the  butt  from  2  to  4  inches. 

I  desire  to  acknowledge  the  efficient  services  of  Mr.  J.  C.  Meredith,  whosuperii- 
tended  building  the  plant  now  in  use,  and  who  has  since  had  immediate  charge  of  tin 
works  of  constructiou. 

I  am,  m^jor,  ver>'  respectfully,  your  obedient  ser\'ant, 

Chas.  F.  Potter, 
Asgislant  Enffinter. 
Maj.  Charles  R.  Suter, 

Corps  of  Engineers,  U,  S.  A, 


S  i6. 
IMPROVEMENT  OF  MISSOURI  RIVER  FROM  KANSAS  CITY  TO  ITS  MOUTE 

This  appropriation  was  entirely  devoted  to  snagging  operations  whicb 
extended  over  the  river  from  its  mouth  to  Kansas  City,  a  distance  of 
375  miles,  the  sna^-boat  H.  G.  Wright  being  employed.  She  was  work 
ing  near  Miami  at  the  beginning  of  the  fiscal  year,  and  was  kept  at 
work  till  December  9,  1881,  when  she  was  laid  up  for  the  winter.  The 
spring  being  early  she  was  started  out  again  February  11, 1882,  and 
worked  till  the  end  of  April,  when  she  was  finally  laid  up  at  Saint 
Louis,  the  appropriation  being  about  exhausted.  She  was  in  commission 
eight  months  and  worked  six  times  over  the  river  between  Kansas  City 
and  the  mouth. 

This  work  is  sitaated  in  the  collection  district  of  New  Orleans,  and  the  nearest  pott 
of  delivery  is  Saint  Louis,  Mo.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  year 
ending  June  30,  1882,  was  $1,676,951.56. 

Tahh  of  work  done  in  Missouri  River. 


Name  of  boat. 


H.  G.  Wright . 


15,147.5  I    4,487 
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Money  statement 

July  1,  1881,  amount  available $35,000l»0 

July  1,  1882,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 

liabilities  July  1,  1881 1 34,443  57 

July  1,  1882,  amount  available ^.  556  4:J 
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S  17. 

8URVEY    OF    MISSOURI    RIVER   FROM    ITS    MOUTH   TO    FORT    BENTON, 

MONTANA. 

During  the  past  season  a  small  stem- wheel  steamer,  the  Missouri, 
was  purchased  and  fitted  up  for  the  accommodation  of  the  surveying 
party.  After  all  preparations  were  completed,  a  start  was  made  at  Fort 
Eandall,  Dak.,  and  the  survey  was  carried  down  to  connect  with  the 
work  previously  done  below  Sioux  City,  Iowa,  having  covered  a  distance 
of  176  miles  of  river.  The  amount  of  funds  available  would  allow  of  no 
greater  extension  of  the  work.  In  addition  to  this  the  line  of  check-levels 
from  Sioux  City  to  the  mouth  was  completed  and  the  maps  of  previous 
year's  work  prepared  for  publication.  During  the  present  year  it  is  pro- 
posed to  extend  the  survey  a  distance  of  500  miles  and  to  publish  the 
maps  before  alluded  to.  If  the  appropriation  for  next  year  is  available 
in  season  the  party  will  be  kept  in  the  field  throughout  the  summer 
and  fall,  and  a  fair  amount  of  progress  may  be  expected.  The  distance  to 
which  this  survey  has  now  been  carried  renders  it  very  costly  to  trans- 
port the  parties  to  and  from  the  field,  in  addition  to  which  much  valua- 
ble time  is  thereby  lost.  It  is  therefore  expedient  in  the  interest  of 
economy  that  the  party  should  be  kept  in  the  field  throughout  the  en- 
tire period  during  which  out-of-door  work  is  possible.  It  is  with  this 
end  in  view  that  the  estimates  are  made,  and  it  is  earnestly  hoped  that 
the  full  amount  asked  for  will  be  granted,  as  otherwise  the  time  occu- 
pied in  the  work  will  be  unduly  protracted  and  the  cost  greatly  en- 
hanced. 

If  the  surveying  party  can  be  kept  employed  throughout  the  season 
two  more  years  will  suffice  for  the  completion  of  the  survey,  a  result 
which  in  the  interest  of  all  concerned  is  greatly  to  be  desired. 

The  survey  has  been,  as  heretofore,  in  charge  of  Assistant  D.  W.  Well- 
man. 

Money  statement. 

Jnly  1,  1881,  amonnt  available $33,791  55 

July  1, 1882,  amount  expended  during  fiscal  year,  exclasive  of  outstanding 

liabiUtiee  July  1,  1881 33,445  54 

July  1,  1882,  amount  available 346  01 

Amount  appropriated  by  act  passed  August  2,  1882 40,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 40, 346  01 

Amount  (estimated)  required  for  completion  of  existing  project 65, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     50, 000  00 


REPORT  OF  MR.  D.  W.   WKLLMilN,  ASSISTilNT  BNOINBBR. 

United  States  Engineer  Office, 

Saint  LouU,  Mo,,  June  30, 1882. 
Major:  I  have  the  honor  to  submit  the  following  report  of  progress  on  the  survey 
of  the  Missouri  River  from  its  mouth  to  Fort  Benton,  Montana,  for  the  year  ending 
June  30,  1882. 

\  At  the  date  of  my  last  annual  report  the  steamer  which  had  been  purchased  for  use 
on  this  work  was  undergoing  repairs  at  Sioux  City,  Iowa,  and  other  preparations  were 
making  for  the  continuation  oi  the  field-work  above  that  point.  At  the  same  time 
two  parties  were  engaged  in  running  a  line  of  check-levels  over  the  ground  covered 
l>y  the  surveys  of  iSz^TQ,  which  work  they  completed  about  August  20, 1881,  and 
^ere  immediately  transferred  to  Sioux  City  and  attached  to  the  party  there  organiz- 
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lug  for  the  purpose  above  mentioned.  The  repaii*8  to  the  steamer  were  finished  about 
the  time  the  level  parties  reached  Sioux  City,  and  on  the  26th  of  August  the  pany 
-was  embarked  and  started  for  Fort  Randall,  Dakota,  at  which  point  it  was  propped 
to  begin  the  season's  work,  and  which  was  reached  on  the  evening  of  the  30th  of  tk 
montn. 

The  field  work  was  commenced  on  the  31st  and  continued  without  intermission  to 
a  connection  with  the  survey  of  1879  at  Sioux  Citv,  Iowa,  which  was  accompliaM 
October  21,  1881. 

A  detailed  account  of  the  organization  of  the  party  and  of  the  field  operations  i!v 
the  season  is  given  in  my  report  of  December  15,  1881. 

Gauges  for  marking  rise  and  fall  of  water  in  the  river  were  established,  one  at  Fort 
Randall  September  1,  one  at  Running  Water  September  15,  and  one  at  Yankta 
September  27. 

Daily  observations  on  these  gauges  were  taken  until  November  1,  when,  on  accoim 
of  the  difficulty  of  obtaining  correct  information  through  the  winter  months,  they  weti 
discontinued. 

The  river,  in  the  month  of  October,  reached  an  extremely  low  stage,  and  irom  ohm- 
vations  on  these  gauges,  together  with  those  from  the  Vermillion  and  Sioux  CHf 
gauges,  the  approximate  low  water  slope  of  the  river  has  been  deduced  and  is  shovi 
m  the  accompanying  table. 

As  no  observations  were  taken  on  these  gauges  during  a  high  stage,  no  high  wttf 
slope  can  be  given. 

Since  November  1, 1881,  two  of  the  assistants  and  two  draughtsmen  have  been  » 
giured  on  the  map  work,  the  condition  of  which  is  as  follows : 

The  twenty-seven  large  maps  of  the  river,  from  the  mouth  to  Sioux  City,  are  co» 
pleted  with  the  exception  of  the  revision  and  correction  of  the  profile  of  water  m- 
face  and  reduction  of  the  levels  to  the  datum  plane  of  the  Saint  Louis  City  directrii 
which  work  is  now  going  on. 

The 'reduction  of  uiese  twenty-seven  sheets  to  a  scale  of  1  inch  to  1  mile  has  bco 
finished,  and  the  sheets  are  ready  for  publication  when  funds  for  that  purpose  ib 
available. 

The  notes  of  the  survey  of  1881  (Sioux  City  to  Fort  Randall)  have  all  been  platted 
making  six  sheets  of  the  standard  size  for  this  work  (40  by  120  inches,  scale  1  inchtt 
1,000  feet),  and  four  of  the  sheets  finished  in  ink.  These  six  sheets  have  alao  bed 
reduced  in  pencil  to  the  scale  of  1  inch  to  1  mile,  and  three  of  them  nearly  finished  ii 
ink. 

As  stated  in  my  report  of  December  15,  1881,  owing  to  the  fact  that  the  compii 
parties  had  been  dispensed  with,  and  that  for  topograpny  we  were  dependent  entireif 
on  the  transit  parties,  the  details  of  the  topography  of  the  valley,  especially  at  a  d» 
tance  from  the  river,  are  not  so  full  as  could  be  wished.  The  general  features,  howevH 
are  fully  shown,  and  the  line  of  the  bluff  when  out  of  reach  or  si^ht  of  the  transit  v» 
ties  is  approximately  defined.  It  is  proposed  when  a  fitild  party  is  again  organized fr 
work  above  Fort  Randall  to  detach  small  parties  while  on  the  way  up  to  obtain  fB^ 
ther  information  in  special  localities,  to  be  added  to  the  maps,  and  for  this  reasook 
is  recommended  that  the  publication  of  the  maps  of  the  river  above  Sioux  City  be  de- 
ferred until  such  additional  information  can  be  obtained  and  transferred  to  the  map^ 

The  public  land  surveys  have  extended  along  the  eastern  bank  of  the  MissoflT' 
River  in  the  Territory  of  Dakota,  from  the  mouth  of  the  Big  Sioux  Riveftoabow 
Fort  Sully,  excepting  on  the  Indian  reservations  on  that  side,  but  time  would  oft 
permit  of  any  connection  of  the  survey  with  the  section  lines.  Our  maps  are  ther* 
lore  without  information  regarding  the  land  surveys. 

I  recommend  that  in  future  at  least  one  <:ompass-nmn  be  employed  to  make  conned 
tions  with  land  lines  as  often  as  practicable,  and  to  assist  in  defining  lines  of  blof 
when  beyond  the  reach  of  the  transit  parties. 

As  mentioned  in  a  previous  report,  in  order  to  avoid  the  expense  of  organizing  v» 
maintaining  an  independent  party  for  the  purpose  of  checking  the  level  work,  ashii 
been  done  below  Sioux  City,  it  was  thought  best  to  use  during  the  pro|^ess  of  tl» 
survey  two  level  parties  instead  of  one  as  heretofore,  each  party  consisting  of  t«» 
level-men,  with  necessary  assistants.  These  parties,  by  dividing  the  estimatcSi  leogU 
of  a  day's  work,  were  able  to  run  two  continuous  lines  of  levels,  every  siffht  of  Ihe  «^ 
vance  level  being  checked  by  the  one  following,  and  to  keep  pace  with  tne  balance  « 
the  work. 

The  accuracy  secured  by  this  method  in  connection  with  a  rigid  system  of  workuf 
was  truly  remarkable,  the  total  range  of  difference  between  the  main  and  check  lit» 
firom  the  commencement  to  the  end  of  the  survey  (176  miles)  being  0.095  foot. 

This  result  is  so  satisfactory  that  I  recommend  a  continuance  of  the  method  in  fr 
ture.  . 

Five  hundred  and  fifty-one  permanent  bench  marks  have  been  established  on  ttf 
right  bank  of  the  river,  besides  connecting  with  fifty-one  others  previously  establisbcd 
and  which  are  not  numbered.    Of  these,  five  hundi«d  and  fifteen  are  below  Sioux  Ci9 
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and  eighty-seven  between  Sioux  City  and  Fort  Randall.  Foar  hundred  and  fifty-eight 
are  on  trees,  stumps,  &c.,  forty-seven  on  copper  bolts  leaded  into  solid  rook,  and  ninety- 
seven  on  stone  or  brick  fonndations,  abutments,  or  permanent  bnildinffs.  Between 
Sioax  City  and  Fort  Randall  no  rock  ledge  could  be  found  solid  enough  to  use  for  a 
permanent  bench.    A  few  were  made  on  detached  granite  bowlders. 

The  elevations  of  bench  marks  and  water  surface  have  all  been  referred  to  the  Saint 
Louis  directrix,  and  a  descriptive  list  of  bench  marks  with  elevations  has  been  print-ed 
and  bound  in  convenient  form  for  reference. 

Profiles  of  the  water  surface  as  shown  by  levels  were  made  some  time  ago  on  the 
larse  maps  of  the  river  below  Sioux  City,  the  distances  being  measured  along  the 
riKht  bauK. 

In  many  localities,  however,  the  method  of  measurement  does  not  show  the  true 
slope  of  the  river.  I  have  therefore  had  a  channel  line,  as  indicated  by  the  soundings, 
dehneated  on  the  maps,  and  the  distances  between  soundiug  stakes  measured  on  that 
line,  with  a  view  to  replattinff  the  profiles  from  that  data.  This,  in  order  that  the 
length  of  profile  and  distances  t>etween  towns  and  other  points  on  the  river  may  agree, 
has  necessitated  a  revision  of  the  table  of  distances  already  reported,  and  will  increase 
the  total  distance  from  the  mouth  to  Sioux  City  21.8  miles  over  that  given  in  the  table 
referred  to,  that  showing  distances  along  a  probable  high  water  channel,  while  those 
in  the  table  herewith  submitted  show  very  closely  the  length  of  the  low  water  ohannel. 

At  the  last  session  of  Congress  the  sum  of  $30,000  was  appropriated  for  the  contin- 
nation  of  the  survey  for  the  fiscal  year  ending  June  30, 18«2.  Of  this  amount  there 
was  required  for 

Finishing  check  levels  below  Sionz  City $4,743 

Repairing  steamer  Missouri ^ 7,123 

Allotment  for  office  expenses 1,648 

Total • 13,514 

Leaving  for  survey  above  Sioux  City 16.486 

With  this  amount,  the  number  of  miles  of  river  surveyed  was  as  follows: 

Sioux  City,  Iowa,  opposite  Pearl  street,  to  month  of  Big  Sioux  River 3. 1 

Jefferson,  Dak 18.9 

Iowa  Creek,  Nebraska 28.4 

Manpin's,  or  Patton's  Mill,  Dak 31.4 

Walter's  Woodyard,  Dak 33.0 

Ponca  Landing,  Nebr 34.8 

Dixon's,  or  Elk  Point,  Dak 36.0 

Ionia,  Nebr 46.0 

Burbank,  Dak 50.8 

Mouth  Vermillion  River,  Dakota.. 57.4 

Lime  Creek,  Nebraska 60.4 

Mulberry  Point,  Dak 61.7 

Wiseman's  Landing,  Nebr 69.9 

Saint  James  Landing,  Nebr 72.6 

Bow  Creek,  Nebraska,  Andrew's  Point,  Dak 73.2 

Foot  of  Saint  Helena  Island 75.2 

Head  of  Saint  Helena  Island 79.0 

Saint  Helena,  Nebr 80.1 

Point  a' Jacques,  Dak 80.8 

Mouth  of  James  River,  Dakota 84.5 

CampbelFs  Point,  Nebr 88.3 

Foot  of  Elk  Island 90.0 

Yankton,  Dak 93.0 

Smutty  Bear's  Camp,  Dak.,  Frankfort,  Nebr 102.6 

Antelope  Point,  Dak 105.3 

Hughes  Woodyard,  Nebr 110.4 

Foot  of  Bon  Homme  Island 111.9 

Meunonite  Village,  Dak.,  Kount's  Woodyard 114.2 

BonHooinie,  Dak 116.7 

Dodsou's  Landing,  Nebr 118.7 

Springfield,  Dak 125.8 

Santee  Agency  Landing,  Nebr 128. 0 

Bazile  Creek,  Nebraska 132.2 

Ruuning-water,  Dak '. 135.0 

Niobrara,  Nebr.  (old  town) 135.4 

Niobrara.  Nebr.  (new  town)  and  stock-yards 137.9 

Moath  Niobrara  River  and  site  old  Fort  Mitchell,  Dak 1...: 138.e 
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Ponca  Creek,  Dakota 139.0 

Ponca  Agency,  Dakota 144.5 

Chouteau  Creek,  Dakota 147  5 

Yankton  Agency,  Dakota 160.9 

Foot  of  Twin  Island 1 162.5 

Head  of  Twin  Island 164.5 

**The  Tower,"  Dakota 166.2 

Fort  Randall,  Dak.,  opposite  Steam  Mill,  White  Swan,  Dakota 176.(1 

These  distances  are  measured  along  the  channel  line,  as  indicated  by  the  sonni 
ings,  and  are  2.3  miles  in  excess  of  those  found  .by  taking  the  mean  of  the  shore  liD« 

The  appropriation  is  now  exhausted,  and  nothing  further  can  be  done  in  the  fieM 
until  a  new  appropriation  is  available. 

I  would  again  call  your  attention  to  the  inadequacy  of  the  appropriationB  of  i)i 
past  two  years  for  carrying  on  this  work  economically. 

The  nature  of  the  survey  is  such  that  it  is  necessary  to  keep  in  employ  a  certaii 
number  of  skilled  assistants,  whose  services  cannot  be  dispensed  with  without  serioiulT 
affecting  the  progress  as  well  as  general  quality  of  the  work  in  the  field.  This,  to^tba 
with  that  of  repairs  and  care  of  steamer,  brings  the  annual  necessary  expense  in  an; 
case  to  notless  than  $10,000.  This  amount,  with  a  percentage  for  office  expenses  ii 
other  contingencies  deduct-ed  from  an  appropriation  of  $30,000,  will  leave  not  to  exceed 
$16,000  for  field-work,  and  the  same  nrom  an  appropriation  of  $25,000  about  $13,661 
With  the  former  sum  a  party  can  be  organized  and  kept  in  the  field  probably  thni 
months,  with  the  latter  sum  not  to  exceed  two  months. 

It  will  be  seen,  therefore,  that  with  an  appropriation  of  $25,000  or  $30,000  the  amoai 
of  field-work  that  can  be  done  in  any  one  year  is  largely  disproportionate  to  tb 
necessary  outlay,  and  this  disproportion  will  continue  t6  increase  as  the  work  ad  vanes 
pp  the  river,  for  with  such  small  sums  the  work  each  year  will  have  to  be  done  oi 
the  lower  end  of  the  unsurveyed  portion  of  the  river,  and  the  distance  to  be  travek 
by  the  party  to  reach  the  ground  will  be  constantly  increasing  and  the  time  thti 
oan  be  spent  in  actual  work  constantly  diminishing.  Much  of  the  field-work,  alM 
must  be  intrusted  to  inexperienced  and  8e«ond-rate  men,  as  it  is  impossible  to  procnn 
the  services  of  the  best  men  for  short  periods  of  two  or  three  months. 

Economy  demands  that  the  field-work  of  the  survey  should  be  pushed  to  completia 
at  the  earliest  possible  date,  so  that  the  expenses  can  be  reduced  at  once  to  thii 
required  to  earrv  on  the  map-work  alone. 

The  estimated  length  of  river  yet  to  be  surveyed  is  about  1,400  miles.  Ifftak 
could  be  had  as  faat  as  needed,  the  time  required  to  comolete  the  field-work,  togethtf 
with  that  consumed  in  going  to  and  from  the  work,  would  not  exceed  fourteen  monfefai 
and  if  money  was  available  at  this  date  three  months'  work  could  be  done  in  188^ 
six  months  in  1883,  and  five  months  in  1884,  and  would  require 

For  fiscal  year  ending  June  30,  1883 $50,  (W 

For  the  year  ending  June  30, 1884 50,0(1 

For  the  year  ending  June  30,  1886 30,00 

Total,  including  finishing  and  publishing  maps 130, 00 

If,  however,  not  more  than  $25,000  are  appropriated  for  the  fiscal  year  ending  Jotf 
30, 1883,  as  contemplated  in  the  river  and  harbor  bill  now  before  Congees,  not  num 
than  two  months'  work  can  be  done  in  the  field  in  1882^  and  nothing  in  1883,  untOi 
new  appropriation  is  available,  and  unless  the  appropriations  in  future  can  be  increaaeJ 
beyond  $25,000  or  $30,000,  not  more  than  200  to  300  miles  of  river  can  be  surveyed 
annually,  requiring  from  five  to  seven  years  to  complete  the  survey,  and  costing  i 
total  of  $150,000  to  $175,000,  making  the  cost  15  to  35  per  cent,  greater  than  if  faiA 
could  be  had  sufficient  to  keep  a  party  in  the  field  the  entire  working  season  nntUtbi 
field-work  was  finished. 

In  my  last  annual  report  I  estimated  that  $105,000  would  be  sufficient  to  completi 
the  survey  and  maps,  but  that  was  on  the  supposition  that  funds  were  to  be  availaUi 
for  field-work  the  whole  of  the  present  season,  and  that  not  less  than  250  miles  a 
river  would  be  surveyed  in  1881,  which,  on  account  of  the  unexpected  length  of  timj 
required  to  complete  the  check- levels  and  a  corresponding  reduction  in  the  amount  a 
money  applicable  to  the  work  above  Sioux  City,  could  not  be  done. 

For  the  year  ending  June  30,  1884,  not  lees  than  $50,000  are  needed  to  carry  on  tbi 
work  profitably.  This  sum  will  enable  a  party  to  be  put  into  the  field  in  the  sprioj 
of  1884,  and  maintained  until  the  end  of  the  fiscal  year,  by  which  time,  probably.  * 
new  appropriation  will  be  available  and  the  party  can  be  kept  going  the  entire  8eaM|&> 

Should  the  appropriation  for  the  year  ending  June  30, 1883,  equalor  exceed  $50,000, 
a  party  could  take  the  field  in  the  spring  of  1883,  and  in  the  same  manner  could  be. 
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kept  ont  that  whole  season,  thus  shortening  the  time  required  to  complete  the  field- 
work  as  above  estimated  by  nearly  if  not  quite  one  worldng  season. 
Very  respectfully^  your  obedient  serrant, 

D.  W.  Wellmam, 
A9$i$tant  Engineer, 
Maj.  Cha6.  R.  Sutkr, 

Carpe  of  Engineere,  U.  8,  A, 

LOW-WATER  SLOPE,  MISSOURI  RIVER. 
[Deduoel  from  gauge-readings  of  October  20, 1881.] 


Locetion  of  g»age. 


Fbrt  Rendall . . . . 
Bunniog  Water. 

TaoktoD 

Yennillion 

SlonxCity 


40.7   88,769 


42.8 
85.9 
60.5 


40,842 
86,  515 
45,890 


*  Gauge  near  foot  of  out-off. 


I 

1 

i 


.88 

.94 

n.02 

.81 


TABLE  OF  DISTANCES  MEASURED  ALONG  THE  LOW  WATER  CHANNEL. 

From  the  mouth  to— 

MUee. 

Jamestown  Landing 7. 26 

Car  of  Commo'ce  Point 14.  r»8 

Charbonnier  Bluff  19.60 

Saint  Charles  (bridge) 25.11 

Cotterville  Landing 43. 84 

Hamburg  Landing 46. 69 

Saint  Albans  (U.  S.  L.) 53.69 

Angusta 61.17 

South  Point 67.23 

Wahhington 69.60 

Newport 78.03 

New  Haven 84.66 

Pinckney 86.55 

Bridgeport 95.83 

Hermann 101. 14 

Qaf«conade  River 107.29 

Bluffton 112.5# 

Portland 117.40 

Chamois 12L0 

9aint  Aubert 12(*i.  6 

Loose  Creek 130. 1 

[shell 130.5 

3onnot'8Mill l:l4.6 

^arkersville 137. 3 

Feffersou  City  (gauge) 145. 8 

^darCiry 147.3 

^laysville 15.3.9 

darion , 161.5 

Sureka 164.2 

;andy  Hook 165.9 

aniestown  Landing 166.5 

*rovi(lence 172,  • 

Kocbeport 18H.0 

Joonville 197.0 

ift  Mine  River 202.8 

.rro  w  Rock 211. 2 

.isboii , 214.8 

aline  City 217.9 

IhitlFort 223.3 

109  E 
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Mflci. 

Glasgow  (bridge) 226.a 

Cambridge 2J4.6 

New  Frankfort : 240.2 

Mouth  Grand  River 256.: 

DeWitt - 5^62.5 

Miami 267.  tf 

Lanesville 2*11.4 

Gillam'8  Landing 3c<7.3 

Waverly 2U7.4 

Berlin 3I0.S 

Lexington 319.3 

Wellington :«6.4 

Camden 333.S 

Napoleon 339.1 

Sibley 347.f 

Missouri  City asa) 

Blue  Mills  Landing 365.! 

Liberty  Landing 370.i 

Wayne  City 375.: 

Kansas  City  (bridge) 3«?6.3 

Wy  an  d  o  t  te 3fc^  J 

QuiDdaro 394-> 

Parkville , 397? 

Pomeroy 403.1 

Connor's  City 405.K 

Delaware 411.: 

Leavenworth 4Hi? 

Fort  Leavenworth  (bridge) 4lJ^.J 

Weston 424.« 

Kickapoo 428.1 

latan 433.i 

Port  Williams 437.1 

Atchison  (bridge) 445.? 

Doniphan 452.: 

Geary  City 4Q1: 

Palermo 472.; 

Saint  Joseph '. 479.1 

Belmont 4h5.} 

Amazonia 499.: 

Dallas 507.( 

Charleston 511? 

Mount  Vernon 515.* 

LaFa.vette  Landing " 5i7.# 

Iowa  Point 524.1 

White  Cloud 530,i 

Nemaha  River 535.J 

RQ^o 54ii 

Arago.        ..       55i5 

HemmeH'  Landing 561  j 

Saint  Dervin 555^4 

Hillsdale '  5^9^! 

Aspinwall 57I 5 

Nemaha  City [[l  573^5 

Brownville \\  579 j 

Sonora [[[[  ^j 

Peru 5j^l 

Otoe  City 599  j 

Nebraska  City gO^) 

Oppie '"'  615^. 

Wyoming 6|j^j 

Jones  Point g23.7 

Rock  Blnif "';  632^4 

Platt-smouth  (bridge) f^% 

Plattsmouth y//^  gjp'j 

Month  of  Platte '[  ^40^* 

Month  of  Papillon  Creek  [[\]  54(^4 

Bledsoe^s  Landing ]'\  gj^j 

Council  Bluff  Lamling J  J  J"  ^q^^ 

Omaha  (bridge) *  *  * "  ggy  j 
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Miles. 

ce 678.6 

*rt    683.0. 

G^alifomi a  Junction) 609. 1 

oint  (terry) 711.2 

^ioux  River 7*28.4 

ir 74y.3 

►ircl  Hill 759.7 

b  Missiun 767.7 

Landiug 791.4 

a  City 796.6 

Citv ii^yi.H 


Sz8. 

IMPROVING  GASCONADE  RIVER,  MISSOURI. 

irinfj  the  low-water  season  of  1881  two  parties  were  organized  and 
iiled  with  the  proper  equipment  for  removing  snags  and  other  ob- 
[^tioiis  from  the  river.  This  work  began  in  August  and  continued 
ligh-water  in  November,  and  the  near  approach  of  winter  drove  the 
ies  from  the  field.  The  work  executed  was  very  thorough  and 
tied  great  relief  to  navigation.  During  the  present  season  this 
n  will  be  continued,  and  it  is  also  proposed  to  test  the  possibility  of 
roving  the  navigable  depth  of  the  stream  within  reasonable  limits 
cpense  by  experiments  conducted  on  some  of  the  worst  shoals  in  the 
r. 
he  work  has  been  in  charge  of  Assistant  T.  T.  Johnson. 

is  work  is  Rituated  in  the  collectioa  district  of  New  Orleans,  and  the  nearest  port 
^livery  is  Saint  Lonio,  Mo.    The  nearest  fort  is  at  Leayenworth,  Kans. 
aount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  year 
ng  June  30,  1882,  was  $1,676,951.56. 

Money  statement 

'  1,  1881,  amount  available $11^069  50 

^  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  Outstanding 

ibilities  July  1.  1881 10.535  19 

r  1,  1882,  amount  available 534  31 

rant  appropriated  by  act  passed  August  2,  1882 10,000  00 

ouat  available  for  fiscal  year  ending  Jane  30, 1883 *.    10,534  31 

Dunt  (estimated)  required  for  completion  of  existing  project 25, 000  00 

ount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1884 .    25, 000  00 


S  19. 

PROVEMENT  OF  MISSOURI  RIVER   FROM  ITS  MOUTH  TO  SIOUX  CITY, 

IOWA.  &c. 

The  passage  of  this  appropriation  fairly  inaugurates  the  thorough 
id  systematic  improvement  of  the  Missouri  River,  and,  if  followed  up, 
ill,  it  is  hoped,  enable  results  of  great  value  to  be  attained.  Ilereto- 
re  small  appropriations  have  been  made  for  the  benefit  of  isolated 
)ints  scattered  over  1,000  miles  of  river,  and  no  continuity  of  work 
as  possible.    The  funds  were  so  scanty  that  no  proper  plant  could  be 
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procured,  and  it  was  necessary  to  resort  to  makeshift  devices  and  weak 
constructions,  to  the  great  detriment  of  economical  work.  Moreover,  as 
no  piece  of  work  could  ever  be  finished  nor  any  plan  be  thoroughly 
carried  out,  the  works  put  in  have  frequently  failed  and  required  re- 
newal, so  that  although  the  aggregate  amount  of  money  expended  has 
been  considerable,  yet  the  results  accomplished  have  been  meager  and 
unsatisfactory.  Under  the  new  dispensation  of  affairs  it  is  proposed  to 
concentrate  the  work,  to  make  it  thorough  and  complete,  and  continuons, 
so  far  as  is  compatible  with  the  necessary  rapidity  of  execution.  The 
principles  upon  which  the  proposed  work  is  based,  and  the  general  plan 
to  be  followed,  were  fully  described  in  my  report  of  February  2, 1881, 
published  as  House  Ex.  Doc.  No.  92,  Forty-sixth  Congress,  third  session, 
and  republished  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1881 
Part  II,  page  1649,  Appendix  S  17.  It  will  onJy  be  necessaiy  to  state 
that  the  ruling  idea  is  to  contract  the  river  bed  to  such  limits  as  will 
insure  stability  of  regimen  and  approximate  uniformity  of  slope^  width, 
and  depth  at  all  stages,  while  at  low  water  a  maximum  channel  deptli 
of  Hbout  12  feet  may  be  expected.  Incidentally  it  is  hoped  that  wbeo 
the  improvement  is  completed  a  decided  lowering  of  the  flood-line  will 
take  place,  thereby  protecting  the  valley  from  overflow,  while  the  gen- 
eral revetment  of  caving  banks  will  prevent  the  destruction  of  immenee 
amounts  of  most  valuable  farming  land.  The  methods  to  be  followed 
will  consist  in  reclaiming,  by  deposits  from  the  river  itself,  such  por- 
tions of  its  bed  as  lie  outside  the  lines  of  the  regulated  channel-way, 
with  the  expectation  that  these  deposits  will  ultimately  be  built  up  tc  the 
normal  height  of  the  banks  and  form  the  new  shore  lines  of  the  regn- 
lated  river.  These  deposits  will  be  induced  by  the  use  of  permeable 
dikes,  which  will  check  the  current  of  the  river  sufficiently  to  cause  it 
to  drop  a  portion  of  its  load  of  suspended  sediment,  while  at  the  same 
time  they,  by  their  construction,  will  not  invite  the  destruction  which  has 
invariably  attended  any  attempt  at  massive  work.  The  old  and  also  the 
newly  formed  banks  will  be  protected  from  erosion  by  brush  mattresses 
to  low  water  mark.  Above  that  point  the  banks  will  be  graded  to  a  flat 
slope  and  protected  h}  a  covering  of  brush  and  stone.  These  methods 
are  no  longer  experimental,  as  work  on  this  stream  and  on  the  Missis- 
sippi has  fully  demonstrated  their  capacity,  while  their  relative  cheap- 
ness has  rendered  the  improvement  of  these  great  rivers  fluanciallj 
possible. 

In  an  improvement  of  this  kind  it  would  be  obviously  desirable  in  the 
interest  of  navigation  alone  to  extend  the  work  from  the  mouth  of 
the  river  upward,  taking,  say,  the  lower  100  miles  first,  then  the  next 
100  miles,  and  so  on,  so  that  the  range  of  good  navigation  would  become 
at  once  available  tor  all  boats  entering  the  river.  In  the  present  case 
a  deviation  from  this  simple  plan  was  necessary,  owing  to  the  wortling 
of  the  law,  and  the  obvious  necessity  of  preventing  the  entire  loss  of 
the  incomplete  works  heretofore  undertaken  by  the  government.  It 
has,  therefore,  been  decided,  with  your  approval,  to  initiate  the  work 
on  that  portion  of  the  rivef  lying  between  Charleston,  Kans.,  and  Lex- 
ington, Mo.,  a  distance  of  186  miles,  which  embraces  within  its  limits 
five  of  the  localities  where  work  has  been  heretofore  in  progress.  Of 
this  section  of  river  it  is  proposed  to  complete  the  improvement  as  soon 
as  possible,  and  then  to  extend  the  work  over  the  other  portions  a« 
rapidly  as  the  funds  appropriated  will  allow. 

For  convenience  of  administration  this  reach  has  been  divided  int4) 
three  divisions  under  charge  of  competent  engineers,  and  each  division 
will  have  a  complete  and  independent  engineering  staff  and  equipment 


Digitized  by  VjOOQ IC 


APPENDIX    8.  1733 

tit.  As  the  work  progresses  the  limits  of  these  divisions  will  be 
led,  or  new  ones  will  be  created,  as  may  be  found  most  expedient 
etice. 

3arry  on  this  work  snccessfully  and  rapidly  will  require  a  very  ex 
•€^  plant,  which  must  be  procure<l  during  the  coming  winter.  Th 
rtieiit  now  available  will  only  allow  of  a  limited  amount  of  work 
ill,  but  by  next  spring  I  hope  to  have  everythmg  iu  readiness  for 
ding  any  amount  of  money  that  Congress  may  see  fit  to  allot  for 
.11^  on  the  work.  The  amount  asked  for— $1,000,000 — is  the  small- 
iin  that  can  be  profitably  expended  per  annum;  though  in  my 
>i\  double  that  amount  could  be  utilized;  with,  of  course,  the  ad- 
irge  of  an  earlier  realization  of  decisive  results, 
addition  to  the  work  here  outlined  work  will  be  prosecuted  with 
neiits  fi'om  the  general  fund  at  the  following  localities,  where  work 
^ea  heretofore  in  progress,  and  where  the  interests  involved  seem 
rtiiiit  enough  to  justify  this  diversion  of  funds: 

Charles,  Mo.,  allotment |22,000 

>w.  Mo.,  allolment 30,000 

ska  Citv,  Nebr.,  allotment 33,000 

a,  Nobr.,  allotment 20,000 

C3ity,  Iowa.,  allotment 15,000 

Total 1-^0,000 

iC  general  allotment  of  the  ai>propriation  which  has  been  approved 
3u  is  as  follows: 

nrchaeo  and  repair  of  plant $400, 000 

onr inning  old  works 120,000 

rork  under  general  project 330, 000 

Total 850,000 

(h  sum  will  undoubtedly  all  be  expended  at  the  close  of  the  present 
.1  year,  and  it  is  earnestly  hoped  that  Congress  will,  by  timely  appro- 
tion,  provide  for  the  continuance  of  the  work  without  expensive  and 
3ying  delays. 

ESTIMATE. 

>roBecntion  of  work $1, 000, 000 

Money  statement 

nut  appropriated  by  act  passed  August  2,  18d2 |8."  0, 000 

ant  available  for  fiscal  year  ending  June  30, 1883 «50, 000 

unt  (estimated)  required  for  completion  of  existing  project 7, 150, 000 

unt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  1, 000, 000 


S  20. 

UflNATION  OF  MISSOURI  RIVER    AT  OR    NEAR  ARROW  ROCK,  MIS- 
SOURI. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo.j  January  18, 1882. 
General  :  I  beg  leave  to  submit  herewith  a  copy  of  a  report,  with 
p  and  estimates,  made  by  Assistant  Engineer  S.  Waters  Fox,  on  the 
rtion  of  the  Missouri  River  embraced  between  Glascow  and  Arrow 
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Bock,  Mo.  The  examination  upon  which  this  report  is  based  was  made 
in  accordance  with  the  requirements  of  the  river  and  harbor  act,  ap- 
proved March  3,  1881,  calling  for  a  report  on  "  Missouri  River  at  or  near 
Arrow  Rock.''  The  condition  of  affairs  will  be  fully  understood  by  an 
examination  of  the  map.  Throughout  the  reach  the  river  is  wide  and 
shoal,  and  cut  up  into  numerous  channels,  which  are  constantly  shifting, 
and  never  deep  enough  for  free  navigation.  In  addition  to  this  the 
incessant  bank  erosion  in  the  bends  is  destroying  much  valuable  land, 
while  at  the  same  time  bars  are  forming  in  front  of  most  of  the  town 
landings.  This  extremely  undesirable  condition  of  afifairs  can  only  be 
met  by  a  thorough  regulation  of  the  river,  which  will  give  permanence 
to  the  channel,  and  prevent  further  inroads  upon  the  banks.  To  do  this 
the  river  must  be  contracted  to  a  uniform  width  of  about  1,300  feet  by 
suitable  permeable  dikes,  and  the  old  and  new  shore  lines,  where  ex- 
posed to  erosion,  must  be  revetted  with  brush  mattresses,  as  the  impos- 
sibility of  successfully  improving  short,  detached  reaches  has  l^ii 
amply  demonstrated.  I  have  extended  the  projected  work  upstream  as 
far  as  Glasgow,  where  work  is  already  in  progress.  In  this  way  a  dis- 
tance of  about  15  miles  of  river  is  covered.  Upon  the  map  is  shown 
approximately  the  position  proposed  for  the  new  shore  lines. 

The  plan  proposed  by  Assistant  Fox  meets  with  my  approval,  as  also 
the  estimate  of  $160,000,  of  which  $100,000  could  be  profitably  expended 
in  one  fiscal  year. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Ghas.  R.  Suter, 
Major  of  Engineers. 

Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.   8.  WATBRB  FOX,  ASSISTANT  EN6INKKR. 

Glasgow,  Mo.,  December  16,  1881. 
Major  :  In  accordance  with  instructions  contained  in  your  letter  of  the  2d  instant, 
I  have  the  honor  to  hand  you  herewith  a  report  on  the  Missouri  River  from  Glasgow. 
Mo.,  to  Arrow  Rock,  Mo.,  together  with  a  project  and  estimates  for  the  improvement 
of  the  same.  A  tracinf^  of  the  recent  survey  between  these  two  points  is  also  sub- 
mitted. On  it  are  indicated  the  proposed,  improvements.  Commencing,  then,  at  Glas- 
Sow,  we  see  that  the  channel  follows  the  bluff  line  on  the  left  bank,  to  a  point  a  shoH 
istauce  below  Bluff  Purt ;  from  there  a  lon^  crossing  is  commenced  to  the  blufis  om 
the  right  bank  at  Saline  City.  At  the  medium  and  lower  stages  the  larger  body  of 
water  passes  down  Enpbrase  Bend.  At  the  higher  stages  the  right-hand  chate  be- 
comes navigable. 

Under  these  conditions  the  left  bank  in  Euphrase  Bend  recedes,  and  much  valaa- 
ble  farming  property  is  destroyed.  If  allowed  to  continue  a  bar  will  form  in  front  of 
Saline  City,  and  thus  destroy  the  steamboat  landing.  Following  the  right  blaff  line 
to  about  2,000  feet  below  Saline  City  a  crossing  is  begun  to  left  bluffs,  striking  firat 
about  2,000  feet  above  Lisbon.  Although  the  destruction  to  property  on  this  crossing 
is  not  so  great  as  above,  yet  it  has  been  considerable,  and  will  increase  if  not  im- 
proved. From  Lisbon  the  channel  hugs  the  bluff  line  to  a  point  5,000  feet  below: 
from  there  is  developed  Nigger  Bend,  and  much  valuable  land  is  washed  into  the 
river  annually.  The  sitnatiou  here  is  quite  similar  to  that  described  in  Euphrase 
Bend.  The  land  is  more  valuable  and  the  extent  of  bank  erosion  annually  greater. 
There  being  no  high-water  chute,  it  is  expose4l  directly  to  the  full  force  of  the  higher 
stages.  The  landing  at  Arrow  Rock  is  in  more  imminent  danger.  The  entire  reach 
is  amply  provided  with  rock,  brush,  and  timber,  conveniently  located  for  construction 

Surposes.    With  the  exception,  perhaps,  for  the  crossing  from  Bluff  Port  to  Saline 
ity,  the  bluff  lines  are  very  favorably  located,  thus  greatly  lessening  the  cost  of  im- 
provement and  insuring  its  permanence.    The  proi>osed  shore  lines  are  indicatcMl  on 
the  map. 
The  f(>llowing  t.iblr  shows  the  distances  between  points  along  the  reach  measured 
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:> resent  channel  alignment  and  the  distances  between  the  same  points  on  the 
»(l  ali|rniiient,  viz: 


^  Difttanoe*  DieaMured. 


Old  Chan. 
'  nelfinfeet 


-idRe  at  Glasgow  to  station  ^  529,  Saline  City  . 
m*l<m  ^  529,  Saline  City,  to  ataUon®,  Lisbon, 
abtion  (5)  Liabon,  to  A  548,  Arrow  Creek 

3t«l 


Propoaed 
channel, 
in  feet. 


48,500 
16,900 
18,000 


78.400 


45.100 
20,500 
23.000 


IncreaAed 
lenjrth, 
inftet. 


88,600 


1,600 
8,600 
5.000 


10,200 


\  proposed  to  develop  these  lines  by  means  of  wire-screen  dikes  supported  on 
.  Barnes,  or  by  buoys,  depending  on  location,  the  development  to  be  followed 
r  by  revetment  where  necessary. 

ESTIMATES. 

convenience,  the  reach  is  divided  into  four  divisions : 

DIVISION  I,   FROM  GLASGOW  BRIDGE  TO  BLUFF  PORT. 

evetment,  3,000  feet,  at$1.75 |5,250 

•screen  dikes,  tripod  supports,  2,700  feet,  at  75  cents 2,025 

«creen  dikes,  pile  supports,  4,000 feet,  at  $1.25 5,000 

fence,  2,600  feet,  at  25  cents 650 

Total 12,925 

rintendence  and  contingencies 3,500 

16,425 

DIVISION  II,  FROM  BLUFF  PORT  TO  SALINE  CITY. 

revetment,  3,500  feet,  at  $1.75 $6,126 

»-screen  dikes,  tripod  supports,  6,800  feet,  at  75  cents 5, 100 

^-screen  dikes,  pile  supports,  16,000  feet,  at  $1.10 17,600 

>tment,  20,000  feet,  at  80  cents 16,000 

I  fence,  2,200  feet,  at  25  cents 550 

r  dike,  8,500  feet,  at  65  cents 5,525 

Total 50,900 

»rlntendence  and  contingencies 8,200 

59,100 

DIVISION  III,   FROM  8ALINE  CITY  TO  LISBON. 

Btment,  15,500  feet,  at  80  cento $12,400 

e-screen  dike,  tripod  supporto,  6,700  feet,  at  75  cento 5, 025 

e-screen  dilce,  pile  supports,  14,400  feet,  at  $1 14, 400 

revetment,  2,<KX)  feet,  at  $1.50 3,900 

d  fence,  2,400  feet,  at  25  cento 600 

y  dike,  4,000  feet,  at  &^»  cents 2,600 

Total 38.925 

^rintendence  and  contingencies 6, 030 

44,955 

DIVISION  IV,   FROM  LISBON  TO  ARROW  ROCK. 

retment,  12,000  feet,  at  80  cents $9,600 

D  revetment,  3,600  feet,  at  $1.75 6,300 

re-screen  dikes,  tripod  supports,  2,300  feet,  at  75  cents 1, 725 

re-screen  dikes,  pile  supports,  6,000  feet,  at  $1.25 7, 500 

re-8creen  dikes,  buoy  supports,  14,300  feet,  at  65  cento 9, 295 

Total 34,420 

perintendence  and  contingeucieH 5, 100 

39,520 
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SUMMABY. 

Division      I fl6,4S5 

Division    II • 59,  W* 

Division  III 44,955 

Division  IV : 39,5^ 

Grand  total 160,  (M 

Of  this  amount,  (100,000  can  be  profitably  expended  in  one  year. 
I  am,  m^gor,  with  great  respect,  your  obedient  servant, 

S.  Waters  Fox, 
United  States  Assistant  Engin 


S  21. 

SURVEY    OF    NISHNABOTANA   RIVER,    FROM   HAMBURG,    IOWA,    TO   ITS 
JUNCTION  WITH  THE  MISSOURI. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo.^  March  31,  1882. 

Oeneral  :  I  beg  leave  to  sabmit  herewith  a  map  of  the  Nishnabotana 
Eiver,  from  Hamburg  to  its  junction  with  the  Missouri  River.  The  sur- 
vey was  made  under  my  direction,  in  December,  1881,  by  Assistant 
Engineer  J.  W.  Pearl,  a  copy  of  whose  report  is  herewith  inclosed. 

From  this  report  I  And  that  the!Nishnabotana,  a  stream  having  quit« 
a  large  drainage  basin  in  the  State  of  Iowa,  enters  the  valley  of  the 
Missouri  near  the  town  of  Hamburg,  Iowa.  From  this  point  its  course 
lies  through  the  bottom  lands  along  the  foot  of  the  east  blaffs  of  tht 
valley.  Its  course  is  very  tortuous.  Prior  to  1858  it  entered  the  Mis- 
souri 2J  miles  below  Saint  Deroin,  ]!Tebr.,  26  miles  from  Hamburg  in  a 
direct  line,  but  63  miles  by  the  river  itself.  Its  channel  was  deep  and 
narrow,  so  that  floods  coming  down  from  the  table  lands  above  Hamborg 
were  safely  carried  off  without  trouble  from  overflow. 

In  1858  the  Missouri  River  cut  through  into  a  bend  of  the  Kishnabo- 
tana,  8^  miles  by  river  below  Hamburg,  and  this  point  then  became  the 
mouth.  Henceforth  there  was  at  high-water  a  flow  from  the  Missouri 
and  ^ishnabotana  down  the  old  bed  of  the  latter  stream,  which  was  snf- 
ficient  in  amount  to  carry  off  the  deposits  brought  in  at  various  points 
by  creeks  coming  in  from  the  bluffs;  both  branches  generally  discharged 
into  the  Missouri  at  the  new  mouth  at  low- water.  In  1867  a  cut-off*  took 
place  on  the  Missouri  itself,  near  Peru,  ^ebr.,  and  the  deep  bend  into 
which  the  ^ishnabotana  discharged  was  isolated,  and  at  once  began  to 
silt  up.  This  process  has  been  going  on  ever  since,  till  now  the  deposits 
in  this  old  channel  materially  obstruct  the  discharge  from  the  ^ishnabo- 
tana  at  all  stages,  and,  when  floods  in  the  two  rivers  coincide,  the  whole 
country  about  Hamburg  is  badly  inundated. 

In  1867,  the  Kansas  City,  Saint  Joseph  and  Council  Bluffs  Railroad 
closed  the  head  of  the  old  bed  of  the  Nishnabotana  and  carried  a  levee 
across  the  bottoms  to  the  bluffs.  Since  that  time  the  old  bed  has  been 
greatly  silted  up  by  the  action  of  the  small  tributary  creeks  before 
alluded  to,  the  deposits  in  some  places  being  15  feet  in  thickness.  By 
this  means  a  series  of  pools  have  been  formed,  in  which  the  water  is 
stagnant  for  a  large  part  of  the  year.  It  has  been  thought  in  the  neigh- 
borhood that  the  trouble  near  Hamburg  would  be  relieved  by  a  cut  be- 
tween the  two  points  marked  B  and  E'  on  the  map,  by  which  the  Nish- 
nabotana could  be  restored  to  its  ancient  channel.    This  no  doubt  in 
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►1^1  Id  be  the  case,  but,  as  the  old  bed  is  now  nearly  filled  up  in 
►l^Loes,  it  is  obvious  that  for  an  iudefinite  i>eriod  there  would  be 
ivs  along  its  entire  course,  and  great  damage  to  property  would 
[y  ensue.  Meanwhile  the  Nishnabotana  is  working  towards  deep 
II  tlie  Missouri,  from  which  it  was  isolated  by  the  cut-off  of  1867. 
li  out-off  channel  is  now  filling  up  so  rapidly  that  it  will  soon  be 
level  of  the  adjacent  bottom  lands,  and  the  waterway,  now  the 
1  of  the  Nishnabotana,  will  soon  be  reduced  to  dimensions  suit- 
r  tlie  smaller  stream,  which  will  then  deepen  its  bed  while  at  the 
ime  lowering  its  surface  at  all  stages.  When  this  is  once  accom- 
i.  tlie  present  backing  up  by  its  larger  neighbor  will  be  done  away 
iici  the  overflows  willcease.  The  result  thus  obtained  will  be 
L  a-iid  probably  more  satisfactory  than  would  be  the  case  by  the 
)la.ii  proposed. 

I  proper  to  state  here  that  no  interests  of  navigation  are  con- 
.  in  this  matter;  it  is  purely  a  question  of  the  local  overflows  of  a 
tril>utary  of  the  Missouri. 

-ve  not  made  estimates  of  the  cost  of  opening  the  old  channel,  as 
am  seems  objectionable  for  many  reasons.  The  natural  process  of 
oration  now  going  on  cannot  well  be  hastened  by  ai*tificial  means. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Major  of  JEngineers. 
g.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.   J.   W.   PEARL,   A8S18TAKT  ENGINRKR. 

Brown viLLB,  Nebr.,  February  21,  1882. 
OR  :  I  have  the  honor  to  submit  the  follow iDg  traciog  and  notes  in  compliant 
instructions  of  December  2.  1881,  to  '*  survey  and  report  on  the  Nishnabotana 
from  Hamburg)  Iowa,  to  tue  Missouri  River.'' 

GENERAL  DESCRIPTION. 

Nishnabotana  River,  rising  by  two  main  branches,  the  east  and  the  west,  near 
tnter  of  the  west  half  of  the  State  of  Iowa,  in  CarroU  and  Crawford  connties, 
southwest  through  a  fertile  rolling  country  and  enters  theM  issouri  River  Valley 
jnburg,  Iowa,  near  the  Iowa  aud  Missouri  State  line. 

)  river  and  its  tributary  streams  have  an  aggregate  length  of  over  800  miles; 
drainage  basin,  covering  more  than  one-twentietn  of  the  State  of  Iowa,  is  dis- 
ted  as  follows : 

Square  miles. 

kTroll  Coanty 72 

awford  Coanty 180 

lelby  County 432 

idubon  County 432 

uttawattamie  County 576 

ass  County 288 

ills  County 288 

bntgomery  County 216 

age  County 144 

temont  County 432 

Total 3,060 

rer  this  area  I  have  estimated  that  the  mean  annnal  rainfaU  is  28.7  inches  and 
drainage  by  the  Nishnabotana  is  50  per  cent,  of  the  downfall.  There  results :  mean 
aal  discharge  of  the  Nishnabotana  in  cubic  feet,  102,014,035,200;  mean  discharge 
second,  3,235  cubic  feet. 
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RKCONNAI8SANCK. 

A  recoonaissaQco  of  that  portion  of  the  river  lyiug  in  the  fertile  bottom  betwea 
the  bluffs  on  either  side  of  the  Missouri  was  made  December  5  and  6,  and  a  triangi!- 
lation  station  was  located  on  blaff  north  of  Hamburg,  by  which  the  upper  end  of  tiff- 
vey  can  be  connected  with  the  triangulation  system  of  the  Missonri  River  survey. 

I  am  indebted  to  some  of  the  early  settlers  in  the  vicinity  for  the  following  iicooais 
of  t^e  changes  in  the  condition  of  the  Nishnabotana  since  1850. 

Previous  to  1858,  the  river,  at  its  extreme  westerly  bend,  about  4  milea  below  Han- 
burg,  was  separated  from  the  Missouri  by  only  a  small  neck  of  land,  known  bs  ^^ 
Narrows,''  and  emptied  into  the  Missouri  about  25  miles  farther  south.  The  riTer  w* 
in  good  condition,  its  bauks  throughout  were  stable,  and  its  bed  was  so  firm  as  v 
allow  of  fording  at  shallow  places  in  1ow-wat«r.  Only  occasional  overflowa  wes 
known,  and  these  were  not  very  extensive. 

In  1844  there  was  a  general  overflow  of  the  Missouri  Valley,  the  water  rising  higliff 
than  in  1881  in  this  vicinity. 

About  the  year  1858  the  encroachments  of  the  Missouri  produced  a  cut-off  at  tk 
Narrows  and  formed  the  section  known  as  the  ''old  bed  of  the  Nishnabotana." 

At  high  stages  of  water  on  the  Missouri,  water  from  both  rivers  would  be  canM 
over  the  old  bed  of  the  Nishnabotana.  A  considerable  deposit  of  their  sediment  n 
noticed  along  the  upper  portion  of  this  old  bed  and  objected  to  by  the  people  occnpf 
ID^  the  adjacent  land.  Along  the  lower  portion  of  the  bed,  the  overflows  from  tii 
Missouri  were  considered  a  great  benefit  in  distributing  and  partially  removing  tii 
accumulation  of  sediment  from  tributary  streams. 

At  low  stages  of  water  on  the  Missouri,  water  from  both  sections  of  the  Nisbnakt> 
tana  would  be  discharged  at  the  Narrows. 

In  1867  the  Kansas  City,  Saint  Joseph  and  Council  Bluffs  Railroad  Company  fill* 
the  old  bed  at  K  on  map,  and  constructed  a  levee  from  J  to  the  blnffs.  With  its  mail 
entrance  so  effectually  barred  the  old  bed  has  since  become  a  considerable  nuisann 
The  high- water  discharge  from  tributary  streams,  unaided,  being  too  small  to  cair 
their  sediment  after  reaching  the  old  bea,  it  is  deposited  in  the  vicinity  of  their  li- 
spective  mouths.  In  many  places  this  accumulation  is  15  feet  in  depth  and  so  luisel- 
tied  that  a  pole  can  easily  be  pressed  downward  until  it  reaches  the  firm  soil  of  tfci 
original  bottom  below. 

Above  the  mouths  of  the  entering  creeks,  pools  of  deep,  stagnant  water  are  fonnd 
A  cross-section  at  the  mouth  of  the  old  bed  is  shown  on  map  at  X. 

Immediately  after  the  cut-off  at  the  Narrows  the  river  in  the  vicinity  of  Hambnn 
was  in  excellent  condition;  it  had  a  free  discharge,  and  ove^ows  were  unknown. 

In  1867  the  condition  of  the  Nishnabotana  at  Hamburg  was  again  improved  by  tki 
occurreuce  of  the  Peru  Cut-off  upon  the  Missouri.  On  the  night  of  the  cut-off  the  sm^ 
face  of  water  at  the  Narrows  was  noticed  to  fall  6  feet. 

Succeeding  stages  of  high-water  upon  the  Missouri,  however,  left  deposits  in  its  oU 
channel,  and  I  doubt  not  that  the  Nishnabotana  deposited  sediment  at  all  stages.  Alter 
about  eight  seasons  the  accumulation  became  troublesome,  variation  between  high  and 
low  water  decreased,  low- water  being  prevented,  and  occasional  overflows  caaaed  by 
obstructions  in  the  stream  below  the  Narrows. 

With  high-water  on  the  Nishnabotana,  and  low-water  on  the  Missouri,  the  indnoei 
scour  would  temporarily  improve  lt«  condition. 

To  permanently  improve  the  river,  the  people  in  the  vicinity  of  Hamburg  would 
return  the  river  to  its  old  bed  by  a  cut-off  from  E  to  E'  on  accompanying  map. 

It  is  natural  and  convenient  m  giving  a  more  detailed  description  to  subdivide  that 
portion  of  the  stream  lying  in  the  valley  of  the  Missouri  into  three  sections,  as  fol- 
lows: 

FROM  HAMBURG  TO  THE  NARROWS. 

Distance  on  direct  line,  3^  miles.  Leaving  Hamburg,  the  river  takes  a  windinc 
course  southward  to  the  State  line,  3  miles  below.  It  then  bears  west  of  south,  and 
by  continued  windings  secures  a  channel  length  of  8i  miles  in  traversing  the  distanes 
of  3i  miles  to  the  Narrows. 

Bridges. — Directly  east  of  Hamburg  the  river  is  crossed  by  a  single-span  combina- 
tion highway  bridge,  the  E-street  Bridge;  3  miles  below,  a  single-span  combination, 
the  State-line  Bridge ;  and  3  miles  farther  down  stream  a  single-span  iron  highway 
bridge  is  located.  The  Kansas  City,  Saint  Joseph  aod  Council  Bluffs  Railroad  crosses 
the  river  by  an  iron  bridge,  two  (tO-foot  spans,  about  1  mile  above  the  Narrows. 

Surroundingt, — At  Hamburg,  Willow  Creek  enters  from  the  right  bank.  At  ordinary 
stages  of  water  this  creek  partakes  of  the  nature  of  a  bayou.  Its  width  is  about  100 
feet^and  its  discharge  is  small,  being  supplied  by  small  springs  along  the  easten 
bluffs  of  the  Missouri  Valley  north  of  Hamburg.  One  and  one-half  miles  below  Wil- 
low Creek  the  drainage  from  a  slough  enters  from  the  right  bank. 
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Durtee's  Branch,  a  mere  brook,  euters  from  the  left  bank,  aboat  three-foiirths  of  a 
mile  below  the  Stat-e  line. 

Timber  of  moderate  size,  underbrush,  and  vines  occupy  the  ^eater  portion  of  the 
land  adjacent  to  the  river  aud  within  its  bends ;  the  remainder  of  the  field  is  an  open 
prairie  country. 

A  few  small  lakes  or  disconnected  sloughs  in  the  vicinity  of  the  present  channel  g^ve 
unmistakable  evidence  of  cut-oifs,  but  u'om  the  int^^rvening  strips  of  land,  and  the 

S resent  stable  condition  of  its  banks,  it  appears  that  the  river  has  long  since  aban- 
oned  the  practice  of  its  erratic  neighbor,  the  Missouri. 

FROM  THE  NARROWS  TO  PRE8BNT  MOUTH. 

Distance  direct,  4  miles  southwest  by  south.  Distance  by  water-course  through  the 
channel  deserted  by  the  Missouri  after  the  Peru  cut-off,  5^  miles. 

Passing  into  the  old  channel  of  the  Missouri,  it  takes  an  easy  curve  to  the  south- 
ward along  the  left  bank  of  this  old  water-way;  widens  to  and  maintains  an  aver- 
age width  of  about  350  feet  for  a  distance  of  3  miles ;  then  curving  to  the  west,  it 
drosses  to  the  right  bank ;  the  width  decreases ;  the  current  increases  rapidly,  and 
slight  erosion  is  noticeable  on  either  shore,  until  at  a  point  2  miles  below,  2^  miles 
northeast  of  Peru,  Nebr.,  and  at  the  lower  Junction  of  the  old  and  present  chan- 
nels of  the  Missouri  formed  by  the  Peru  cut-off  in  1867,  the  stream  flows  into  the  Mis- 
souri River  with  a  rippling  current,  over  gumbo  bars,  at  the  present  mouth  of  the 
Nishnabotana. 

Farms  under  a  '^nod  state  of  cultivation  are  located  along  the  left  bank  of  this  sub- 
division ;  on  the  right  bank,  McKissock's  Island,  with  a  continuous  border  of  willows 
rising  from  the  sands  deposited  by  the  Missouri  at  her  higher  stages. 

FROM  THE  NARROWS  TO  FORMER  MOUTH. 

Distance  direct,  about  23  miles  south-southeast.  Length  of  the  old  bed,  from  which 
the  waters  of  the  Nishnabotana  proper  have  been  confiscated  by  the  Missouri  since 
1858,  55  miles. 

The  banks  and  surroundings  of  the  old  bed  of  the  Nishnabotana  have  much  the 
same  appearance  as  the  section  lying  between  Hamburg  and  the  Narrows  described 
above.  From  the  narrows  it  turns  eastward  tn  the  bluffs,  and  with  winding  oouise 
follows  their  general  direction  for  a  distance  of  16  miles,  then  angling  to  the  west  of 
south,  it  enters  tlie  Missouri  about  2^  miles  below  Saint  Deroin,  Nebr. 

SURVEY. 

For  a  general  discussion  of  the  subject  a  general  survey  of  the  river  below  Hamburg 
would  be  necessary.  The  means  provided  were  too  meager  for  the  complete  work,  so 
the  survey  was  confined  to  the  stream  from  Hamburg  to  the  Missouri  and  such  obser- 
vations upon  the  bed  and  old  Missouri  channel  as  were  easily  obtainable. 

Levels  and  slope. — A  level  party,  coosisting  of  lavelman,  rodman,  and  axman,  started 
from  Hamburg  December  10,  1881,  with  datum  100  feet  below  datum  of  city  levels; 
they  ran  a  line  to  the  E-street  Bridge,  thence  along  the  river  to  the  present  mouth, 
and  returning  finished  check  levels  to  Hamburg  December  31,  1881,  Bench-marks 
were  establi8he<l  and  water  surface  taken  en  route  and  on  the  old  bed  at  E*  on  map. 
A  water  gauge  located  at  the  E-street  Bridge,  and  read  morning  and  evening  from 
December  10  to  December  31,  shows  a  fluctuation  of  1.55  feet. 

The  levels  show  a  fall  of  9.10  feet  from  the  E-street  Bridge  to  the  Missouri,  the  slope 
being  irregularly  distributed,  as  shown  in  profile  on  map. 

Discharge  observations,— hett  Brownville,  Nebr.,  December  10,  1881,  with  skiff,  two 
oarsmen,  and  the  necessary  instruments,  and  arrived  at  the  mouth  of  the  Nishnabo- 
tana at  2  p.  m.  Passing  up  the  river,  a  water  gauge  was  placed  about  2  miles  from 
the  mouth,  where  the  slacking  of  the  current  is  quite  noticeable;  another  just  below 
the  Kansas  City,  Saint  Joseph  and  Council  Bluffs  Railroad  Bridge,  and  the  section  for 
observations  located  about  1  mile  below  the  E-street  Bridge  at  B  on  map. 

The  sections  were  carefully  surveyed  in  this  vicinity ;  three  graduated  wires  were 
carried  across  the  stream,  drawn  taut,  and  fastened  in  position  100  feet  apart  and  at 
right  angles  to  the  current.  In  taking  the  velocity  of  water  the  level  party  assisted ; 
common  double  floats  connected  by  a  small  cord  were  used,  and  the  horizontal  curves 
for  surface,  and  at  depths  of  5,  7^,10,  12^  and  15  feet  were  cirefuUy  determined. 
The  floats  were  dropped  from  skiff  about  100  feet  above  the  upper  wire,  and  three 
men,  one  stationed  in  line  with  each  wire  with  flag  and  chronograph,  observed  cross- 
ing under  each  wire.  Work  was  completed  and  return  made  to  Brownville  Decem- 
ber 14,  18&1. 

In  calculations  upon  the  discharge  the  cross-section  under  the  middle  wire  was 
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used ;  from  the  mean  velocity  at  various  points  horizontal  and  vertical  cnrvee  woe 
plotted  on  a  large  scale,  and  the  summation  of  discharge  for  each  foot  of  depth  givci: 

Low-water  discharge,  per  second cubic  feet..  1,  673 

Area  of  cross-section square  feet. .  1, 299 

Breadth  of  cross-section feet . .        11^.  5 

Mean  depth  of  cross-section feet . .  11. 5; 

Maximum  velocity  observed,  per  second feet. .  2. OJ 

Mean  velocity  observed,  per  second feet . .  1. 2* 

Mean  velocity  eqnals  80.5  per  cent,  of  maximum  velocity. 

Shore  lines. — This -work  was  delayed  untilJanuary  4,  18vS2,  in  expectation  of  a  fomn- 
tion  of  ice,  which  would  greatly  facilitate  operations ;  a  party  was  then  org^anized,  id 
commencing  at  the  mouth,  a  chain,  transit,  and  stadia  line  was  carried  up  the  river« 
the  point  where  it  enters  the  old  Missouri  channel.  Here  it  was  found  advisable^ 
continnc  the  work  with  transit  and  stadia  only.  The  main  line  was  carried  ap  alo:: 
the  Nishuabotana  to  a  point  about  1  mile  above  Hamburg;  a  branch  line  run  up  ti 
old  channel  of  the  Missouri  for  a  dis'auce  of  2  miles,  and  a  second  branch  takeu  don 
the  old  Nishuabotana  bed  a  distance  of  1^  miles,  to  a  point  where  it  takea  its  com* 
to  the  southward  along  the  blufls  which  limit  the  valley  of  the  Missouri  ou  the  eati 

Several  other  lines  w^ere  run  in  at  various  places  and  connected  with  the  main  k 
checks  on  the  work,  and  the  location  of  sloughs,  creeks,  4&c. 

The  work  was  connected  with  and  checked  by  angles  from  varions  statiouB  to  t^ 
triangulation  station  erected  on  the  blufls  northwest  of  Hamburg.  All  was  compleU 
January  13,  1882. 

Map. — The  cross-sections  exhibited  on  the  map  are  characteristic  of  the  conditio 
of  the  river  in  the  localities  indicated. 

In  the  profile,  the  full  line  represents  the  surface  of  water  under  the  present  ci^ 
ditions  at  low-stage  from  the  £-street  Bridge  to  tbe  mouth,  and  thence  by  the  lb- 
sonri  to  the  former  mouth,  represented  at  X ;  broken  dotted  line,  mean  hi^h-waSf 
under  present  condition;  broken  lines  show  the  fall  and  slope  by  the  old  hed  anddr 
sired  cut-off;  broken  dotted  lines  through  P  and  Q,  the  probable  surface  at  low-wate 
and  through  S  the  probable  surface  at  high-water  by  old  bed  or  desired  cut-off;  doc^ 
ted  line  through  R,  the  probable  surface  of  water  at  the  Narrows  at  low  stage  'with  t^ 
Missouri  running  in  its  old  channel. 

DISCUSSION. 

Interested  parties  assert  that  their  mark  of  low-water  on  the  Nishnabotana  in  tk 
vicinity  of  Hamburg,  Iowa,  previous  to  lU5d,  is  now  13  feet  below  the  lowest  watd 
of  recent  years.    This  seems  large. 

Land  owners  along  the  old  bed  of  the  river  are  about  eqnally  divided  in  sen  times: 
for  and  against  the  reopening  of  the  old  course.  All  that  is  desired  by  the  citizens  c 
Hamburg  and  vicinity  is  freedom  from  overflows  and  partially  stagnant  water. 

In  connection  with  the  improvement  of  the  Missouri,  it  is  desirable  to  hold  theNisl- 
nabotana  to  its  present  channel,  that  it  may  assist  in  any  efibrt  to  reclaim  the  old  Iam- 
den  Bend. 

In  reclaiming  its  old  course  the  river  must  scour  a  channel- way  55  miles  long,  whick 
at  many  places  is  nearly  filled  by  the  detrital  accumulation  of  the  past  twenty  yean 

In  the  present  channel,  if  freed  from  the  evil  influences  of  the  Missouri  at  its  higfaa 
stages,  the  Nishnabotana  can,  by  removing  the  sediment  from  a  channel-way  5  miki 
in  length,  secure  its  best  possible  outlet. 

The  periodic  deposits  of  sediment  in  the  upper  portion  of  the  old  channel  of  the  Mil- 
souri  by  overflows,  assisted  by  drifting  sand,  will,  io  time,  raise  this  section  above  tbe 
high- water  line,  unless  artificial  means  be  used  to  prevent  it.  The  flood  of  1B4I  dii 
much  to  ameliorate  the  evil  influences  of  the  Missouri. 

CONCLUSIONS. 

Litigation  can  be  avoided,  freedom  from  floods  and  a  free  low- water  discharge  cai 
best  be  obtained,  and  the  interest  of  probable  navigation  promoted,  by  allowing  nature 
to  take  her  course. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Pearl, 

AesUtant  Engineer, 
Maj.  Chas.  R.  Suter, 

Carpa  of  Engineers,  U.  S.  A. 
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EMENT  OF  MISSOURI  RIVER  ABOVE  MOUTH  OF  YELLOWSTONE- 
IMPROVEMENT  OF  YELLOWSTONE  RIVER. 


^  OF  CAPTAIN  EDWARD  MAGUIRE,  CORPS  OF  ENGINEERS,  OFFI- 
J^  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1882. 

IMPROVEMENTS. 

ori  River  above  month  of  Yellow-     2.  Yellowstone  River,  Montana  and  Da- 
e,  Montana.  kota. 


United  States  Enginker  Office, 

Saint  Paul,  Minn.,  July  8,  1882. 
ekal:  I  have  the  honor  to  submit  herewith  my  annual  reports 
lie  works  of  river  improvements  in  my  charge,  for  the  fiscal  year 
:  June  30,  1882. 
Very  respectfully,  your  obedient  servant, 

Ed  WD.  Maguire, 


Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineers. 


Ti. 

)VEMENT  of  the  MISSOURI   RIVER  ABOVE  THE   MOUTH  OF  THE 
YELLOWSTONE. 

J  work  of  last  season  was  confined  to  the  river  below  Benton. 
June  29,  lumber  for  six  barges  having  been  previously  shipped,  an 
eer  with  twelve  men  was  sent  to  Gallatin  Rapids,  arriving  there  July 
he  old  boats  were  repaired  and  as  much  work  done  on  the  barges 
IS  i)ermitted  by  the  amount  of  lumber  which  had  been  delivered, 
•emoval  of  rock  from  Gallatin  Bapids  was  commenced  August  8, 
continued  until  August  29.  There  were  twenty-six  blasts  exploded 
i69  cubic  yards  of  rock  taken  out.  Most  of  the  rock  was  used  in 
50D8truction  of  a  dam,  the  effect  of  which  was  to  divert  the  water 
assist  roaterially  in  running  the  channel.  Owing  to  the  low  stage 
Iter,  a  large  proportion  of  the  barge  lumber  had  been  left  at  Grand 
id,  and  seeing  no  prospect  of  its  being  brought  to  him,  the  overseer 
ed  the  party  to  the  latter  place  and  resumed  barge-building  Sep- 
)er  2. 

le  main  party,  consisting  of  Assistant  Engineers  H.  E.  Stevens  and 
B.  Wood,  one  recorder,  one  overseer,  and  sixty-five  laborers,  includ- 
the  steamboat  crew,  left  Bismarck  August  22. 
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The  work  of  previous  seasons  was  found  to  be  in  tbe  following  c«- 
dition : 

The  break  in  the  Grand  Island  Chute  dam  had  not  increased;  tk 
chute  was  nearly  filled  with  gravel,  and  no  repairs  or  other  workv* 
necessary.  The  training  dam  on  the  bar  above  Grand  Island  const 
tuted  the  crest  of  a  large  bar  wiiich  had  formed,  and  is  so  revetted  wii 
gravel  above  and  below  that  it«  permanency  is  assured.  These  diUB 
have  straightened  and  deepened  the  channel  over  the  uivj)er  shoal  fn« 
a  crooked  one  of  2.4  feet  depth  to  an  easy  one  of  2.9  feet  dei)th.  An  i 
creased  depth  may  confidently  beexpected.  Over  the  bar  below  Graji 
Island  there  is  a  greatly  improved  channel,  with  a  leavst  depth  of  1! 
feet. 

At  Cow  Island,  Snake  Point,  Little  Dog,  Lone  Pine,  and  Bear  Rap«k 
and  Chimney  Bend,  the  dams  and  channel  are  in  good  condition. 

Tlie  lower  reef  at  Castle  Bluff  has  not  scoured,  and  additional  wus 
is  needed  at  that  point. 

There  is  good  water  over  McGarry's  Bar,  but  the  tlam  should  bee 
tended. 

The  dam  at  Snake  Point  should  be  extended. 

At  Dauphin's  Kapids  the  dam  was  repaired  with  SI 5  cubic  yards  i 
stone,  part  of  which  was  quarried  and  the  remainder  taken  from  tk 
river  by  grabs. 

At  Grand  Island  371  cubic  yards  of  stone  were  quarried  and  placJ 
in  the  dam  at  the  lower  point  of  the  island. 

Surveys  were  made  during  the  season  at  the  following  named  local^ 
ties :  Grand  Island,  ArmelPs  Island,  Hawley  Island,  Trover  Shoal,  Bi 
falo  Shoal,  and  McGouigal's  Shoal. 

A  party  consisting  of  Assistant  Engineer  Stevens  and  forty-five  cfr 
ploy^s  left  Bismarck  with  the  steamboat  May  5, 1882.  Up  to  Jane  21, 
the  last  date  of  receipt  of  information,  the  following  work  had  hea 
done,  viz:  The  bars  at  Pablos  and  Kips'  rapids  had  been  raked  fori 
length  of  1,000  feet  and  a  width  of  from  100  to  200  feet,  and  1,670  cube 
yards  of  stone  had  been  quarried  and  delivered  at  the  various  localiti6 
where  needed  for  dams. 

It  is  proposed  to  send,  as  soon  as  practicable,  another  party,  under 
charge  of  Assistant  Engineer  Wood,  to  join  that  now  in  the  field.  Tte 
work  of  the  present  season  will  consist  in  completing  the  removal  rf 
rock  from  the  channel  at  Gallatin  Rapids,  in  strengthening  the  dam  it 
Dauphin's  Bapids,  and  in  completing  the  dams  at  Snake  Point,  McGar- 
ry's Bar,  and  at  the  lower  end  of  Grand  Island.  It  is  also  expected  thit 
dams  will  be  built  at  Hawley  Island,  Trover,  and  Buffalo  ShoalB,  aixi 
Castle  Bluff. 

Money  statement 

July  1,  1881,  amoQDt  avaUable $46,514  12 

July  1,  lti82,  ainonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 ^8,489  19 

July  1,  188*2,  outstanding  liabilities 6,954  94 

45, 444  II 

July  1,  1882,  amount  available 1,069  99 


Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1884 .  150, 000  (N> 

COMMBRCIAL  STATISTICS. 

I^lye  lines  of  steamboats  make  their  headquarters  at  Bismarck,  Dak.,  and  froat 
twenty  to  thirty  boats  ply  between  that  town  and  points  on  the  Missouri  River,  niak- 
mg  during  the  season  of  navigation  from  one  hundred  and  fifty  to  one  hundred  and 
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seventy-five  trips.  The  business  for  1881  was  in  excess  of  that  for  any  previous  year. 
There  were  twenty -one  boats  employed,  the  largest  being  the  Dacotah,  with  a  freight 
capacity  of  1,400  tons,  and  the  Kraallest  with  a  freight  capacity  of  250  tons.  These 
boats  carried  into  Montana  27,560,000  pounds  of  private  and  7,200,000  pounds  of  gov- 
ernment freight,  making  a  total  of  34,760,000  pounds,  valued  at  $5,214,000. 

In  addition,  there  were  transported  1,300  passengers,  2,400  Indians,  1,800  head  of 
horses  and  cattle,  and  600  head  of  sheep.  The  exports,  as  far  as  learned,  were  as  fol- 
lows: 23,000  bnfTttlo  hides,  valued  at  $37,500;  180  tons  wool,  valued  at  $90,000;  253,750 
pounds  of  hides,  pelts,  &,c.,  valued  at  about  $76,125;  and  also  an  unestimated  quan- 
tity of  furs  and  wolf-skins. 

The  steamboat  owners  estimate  that  the  business  this  season  will  exceed  that  of  last 
year.  The  rapid  settlement  of  the  country  tributary  to  Benton  and  the  Judith  Basin 
will  call  for  large  shipments  by  river  in  the  future. 

My  thanks  are  due  to  Assistant  Engineers  Stevens  and  Wood  for 
close  attention  to  and  excellent  execution  of  the  work  assigned  to  them. 


IMPROVEMENT  OF  YELLOWSTONE  RIVER.  MONTANA  AND  DAKOTA. 

The  work  was  carried  on  bv  two  parties,  which  left  Saint  Paul  Jnly 
24,1881. 

The  first  party  consisted  of  one  recorder,  one  overseer,  one  sub-over- 
seer, and  twenty-three  laborers;  Assistant  Engineer  F.  M.  Towar  in 
charge.  This  party  was  employed  in  baikling  a  dam  at  Buffalo  Kapids, 
and  in  blasting  and  removing  a  portion  of  the  ledges  at  Wolf  and  Baker's 
rapids. 

The  dam  was  constructed  of  stone,  gravel,  and  brush  fascines.  The 
latter  were  made  principally  of  willow  intermingled  with  small  cotton- 
wood,  were  from  18  to  22  feet  long,  and  from  1  foot  to  14  inches  in  diam- 
eter. The  stone  varied  in  size  from  that  of  a  cobblestone  to  that  which 
two  men  could  conveniently  handle.  Those  on  the  outer  end  of  the  dam 
contained  from  5  or  6  cubic  feet  to  a  yard  each.  The  gravel  was  such 
as  could  be  obtained  in  the  immediate  vicinity  of  the  dam.  The  shore 
protection  was  made  by  shoveling  away  the  bank  for  a  length  of  50  feet 
and  width  of  20  feet,  and  in  this  trench  laying  fascines  perpendicular 
to  the  stream.  Each  fascine  was  firmly  staked.  On  top  of  the  mattress 
thus  formed  was  placed  a  layer  of  about  6  inches  of  gravel,  surmounted 
by  a  layer  of  stone  about  1  foot  thick,  and  this  in  turn  covered  with  fine 
gravel.  Finally,  the  whole  was  overlay ed  with  cobblestones,  well  rammed. 
The  dam  proper  was  carried  above  low-water  level  by  alternate  layers 
of  fascines  and  stone  and  gravel.  The  fascines  were  made  into  mats 
about  14  feet  long,  sunk  with  a  load  of  stone,  and  staked  in  position. 
They  were  then  covered  with  a  layer  of  stone  about  a  foot  thick.  Each 
layer  was  carried  out  the  full  length  of  the  dam  before  beginning  the 
next  one.  The  butts  of  the  second  layer  were  placed  6  feet  up  stream 
from  those  of  the  first,  and  those  of  the  third  layer  3  feet  up  stream  from 
those  of  the  second.  The  dam  as  thus  constructed  was  covered  on  its 
face  and  crest  with  gravel  to  a  depth  of  about  2  feet  for  375  feet  from 
the  shore.  Beyond  that  distance  rock  alone  was  used  for  the  covering. 
The  following  is  a  summary  of  the  work  done : 

Peet 

Total  length  of  dam  and  shore  protection 565 

Nnmber  of  fascines  made  and  placed 1,196 

Number  of  cubic  yards  rock  placed 1,323 

Number  of  cubic  yards  gravel  placed 553 

Number  of  cubic  yards  rock  removed  from  channel 3t 
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The  work  of  blasting  and  removing  rock  at  Wolf  Bapids  was  coi- 
menced  August  9  and  continued  until  October  5,  at  which  time  tk 
party  removed  to  and  commenced  work  on  Baker's  Kapids.  The  woi 
was  continued  at  this  point  until  November  3,  when  the  party  retumei 
to  Saint  Paul. 

The  following  is  the  amount  of  work  done  at  the  last-named  pointi: 

WOLF   RAPIDS. 

Number  of  holes  drilled II 

Number  of  blasts  exploded 31 

Number  cubic  yards  rock  removed II 

BAKRR'S  RAPID8. 

Number  boles  drilled a 

Number  blasts  exploded , II 

Number  cubic  yards  rock  lemoved U 

The  second  party  consisted  of  one  recorder,  one  overseer,  one  sub-ovff 
seer,  and  forty-three  laborers ;  Assistant  P^ngineer  J.  J.  Durage  in  chargi 
This  part3^  was  employed  in  building  dams  at  Edgerly's  Island  and  f 
Gleudive. 

The  necessary  boats  were  built  at  Buftalo  Kapids.  The  party  iw 
delayed  in  its  work  by  the  willful  and  inexcusable  failure  of  a  firm  i 
Miles  City  to  supply  the  lumber  which  they  had  contracted  to  funiift 
seveml  weeks  previous,  and  which  they  assured  me  they  had  on  hand.  I 
was  only  through  the  kindness  of  Lieut.  Col.  J.  N.  G.  Whistler  and  Ca|K 
F.  H.  Hathaway,  at  Fort  Keogh,  that  lumber  could  be  obtained,  li 
following  boats  were  built,  viz  :  One  scow,  53  feet  by  21  feet  by  3^  fee 
with  pile-driver  of  30  feet  leaders  and  2,200  pounds  hammer ;  two  stow 
barges,  65  feet  by  16  feet  by  3  feet  8  inches. 

Two  chutes  were  closed  at  Edgerly's  Island  by  dams,  the  constrot 
tion  of  which  was  commenced  September  3.  They  were  constructed  c 
piles,  fascines,  stone,  and  gravel.  The  fascines  were  made  of  cottot 
wood  saplings  and  tree-tops,  together  with  such  willow  brush  as  coul 
be  obtained.  The  piles  were  large  cottonwood  trees,  peeled.  The 
proved  to  be  very  good  piles,  strong,  straight,  brooming  but  little  i 
driving,  and  hardening  in  water. 

The  rock  ballast  consisted  of  bowlders  found  imbedded  in  the  bank 
They  consist  of  a  large  number  of  fossil  shells,  cemented  together  b; 
an  argillaceous  limestone,  and  are  quite  hard  and  heavy.  Some  sand 
stone  picked  up  in  the  coulees  was  also  used.  Cobble  stones  and  grave 
were  also  used  as  ballast.    They  were  found  in  strata  in  the  bank. 

The  piles  were  driven  only  in  the  2.foot  curve  and  all  around  the  shor 
protection.  Two  rows  were  driven  to  form  the  back  of  the  dam.  The 
were  driven  only  7  to  10  feet,  the  latter  depth  very  seldom.  The  boi 
tom  was  hard,  and  in  some  places  fifteen  blows  of  the  hammer  failet 
tK)  drive  the  pile  even  an  inch  after  reaching  a  depth  of  6  fe^t.  Thi 
double  row  wa*  cut  off  at  the  level  of  the  ballast  of  the  lowest  laye 
of  fascines. 

The  fascines  were  from  18  to  22  feet  long,  and  of  about  1  foot  middl- 
diameter,  well  choked  every  2  feet,  and  bound  with  lath-yarn.  The; 
were  formed  generally  into  mats  of  from  seven  to  twenty  fascines;,  be 
tween  cottonwood  binders  4  leet  apart,  and  properly  secured  by  rop 
and  lath-yarn.  Each  fascine,  whether  laid  singly  or  in  a  mat,  wajs  hel* 
in  position  by  cottonwood  stakes  3  to  4  feet  long  and  3  to  4  iitches  it 
diameter.  In  the  immersed  section  only  mats  were  used.  The  firs 
layer  was  laid  close  to  the  piling.    To  secure  the  gravel  cross-binder 
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were  placed,  tbree  in  a'  row.  They  were  staked  down  and  secured  with 
rope.  The  middle  layer  was  put  in  in  a  similar  manner,  and  the  third 
or  top  layer  was  staked  down  and  ballasted  to  the  dei)th  of  about  1 
foot.    The  whole  darn  was  faced  with  gravel. 

UPPER  DAM. 

Total  JeDgtb  of  dam  and  shore  proteelion feet . .  1, 192 

Height  of  dam do. . .     1. 75  to   5. 4 

Width  of  creat do...    17        to 28 

Widthofbase do...  21        to45 

Height  of  nhore  protection do. . .  10. 5 

Number  fasv^^s  made  and  laid .  2, 300 

Kuraber  stakes  cut  and  driven 6, 020 

Knraber  cubic  yards  rock  placed 1,987 

iNnmber  cubic  yards  gravel  placed 817 

{Number  piles  cut  and  driven 329 

Effects  of  the  dam. — About  one-fourth  of  the  whole  volume  of  the  river, 
{Which  formerly  flowed  through  the  chute,  was  turned  into  the  main 
jphannel,  raisin^j:  the  water  at  the  dam  1.3  feet.  The  permanent  gauge 
below  indicated  an  increase  in  depth  of  2.5  inches. 

The  construction  of  the  lower  dam  was  more  diificult.  The  river  here 
was  divided  into  three  chutes,  the  middle  one  of  which  was  of  slight 
consequence  and  was  easily  closed.  The  left  chute  made  a  very  sharp 
turn,  and  the  water  was  discharged  through  it  over  a  gravel  ridge  and 
with  great  velocity. 

LOWER  DAM. 

Total  leugth  of  dam  and  shore  protection feet . .  860 

Height  of  dam  at  deepest  portion do. . .        5  74 

Widthofbase do...  30  to  40 

Width  of  crest do...   18  to  22 

Width  of  shore  projection do.. .  55  to  25- 

Nnmber  facines  ma<le  and  laid ; 1, 422 

Number  stakes  cut  and  driven 3, 144 

Number  piles  cut  and  driven 173^ 

(Number  cubic  yards  rock  placed 863 

Number  cubic  yanls  gravel  placed 447 

This  dam  was  constructed  similarly  to  the  upper  one,  but  the  direction 
of  the  lower  one  is  nearly  parallel  to  the  axis  of  the  river.  The  shore 
protections  of  both  were  countersunk  in  the  bank  and  carried  to  such  a 
height  and  length  as  to  be  an  adequate  i)rotection  against  the  scour  of 
high- water.  On  the  bars  the  dams  were  extended  to  the  largest  and 
/most  compact  gravel  and  fanned  at  the  ends. 

I  Effectfi  of  lower  dam, — While  the  dam  was  in  process  of  construction 
;the  water  rose  uniformly  with  the  Ailing,  backing  up  and  diverting  the 
.water  towards  the  right  bank.  The  deepest  water  in  the  channel  before 
'the  dam  was  built  was  2.2  feet.  As  soon  as  the  dam  reached  a  height' 
! of  about  2  feet  above  the  original  w^ater  level  the  water  began  to  fall 
rapidly  until  it  reached  a  stationary  stage  of  about  9  inches  above  the 
!  original  level.  It  cut  the  shoal,  deepening  and  widening  the  main  chan- 
•nel.  The  depth  on  the  shoal  at  the  time  the  party  left  the  work,  that 
is,  time  of  lowest  water,  was  3  to  4  feet.  The  material  scoured  out  was 
carried  about  1,200  feet  downstream  and  deposited  in  the  eddy  at  the 
end  of  the  bar  on  the  left,  causing  an  extension  of  the  bar.  The  effect 
of  the  two  dams  was  to  increase  the  depth  between  them  by  0.55  foot. 
The  work  at  this  point  completed,  the  party  moved  to  the  head  of 
Katie^s  Island,  opposite  Glendive.  The  left  chute  here  was  closed.  The 
110  E 
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velocity  of  the  water  in  this  cliiite  was  not  great,  but.  tliere  was  a  depth 
in*  the  middle  of  Wie  channel  of  7  feet.  The  left  bank  is  about  24  ftM^t 
high  and  the  point  of  Katie's  Island  is  a  bar.  Bnish  and  gravel  was 
found  to  be  plentiful,  but  rock  was  s<uirce.  The  method  of  pilino:  for 
this  dam  differed  from  tliat  of  the  Edgerly  dams.  As  the  i>ilea  could 
be  driven  only  8  fee',  fhe  pressure  of  the  water  would  bend  and  loosen 
them.  To  get  rid  of  as  much  of  this  pressure  as  possible  the  dam  was 
divided  into  sections,  each  alternate  one  of  which  was  filled  up  to  tbe 
level  of  the  water.  The  piling  in  these  sections  was  driven  at  an  an^le 
and  in  the  form  of  reversed  ice-breakers.  Logs  were  then  laid  between 
these  sections,  so  as  to  form  a  sort  of  apron  to  relieve  somewhat  the 
piles  of  the  otlier  sections,  which  were  driven  behind  these  l|»gs.  The 
latter  sections  were  then  closed,  tilling  in  uniformly  from  the  bottom  in 
all  of  them  at  a  time;  The  island  end  of  the  dam 'had  to  be  counter- 
sunk about  2  feet  and  carried  out  110  feet  to  obtain  a  good  anchorajre. 
The  mode  of  construction  can  be  better  understo(>d  from  the  dr<iwiu^ 
appended. 

Total  length  of  dam  and  shore  protection feet . .  r45 

Height  ot  dam  in  deepest  water do ...  r 

Width  of  base do ...  25  to  55 

Nnmber  facines  ma  le  and  laid 1,  :J91 

Number  stakes  cut  and  driven 2,  V^ 

Number  piles  rut  and  driven 151 

Number  cubic  yards  i^ock  placed 4)^5 

Number  cubic  yards  gravel  placed 'M'i 

Owing  to  heavily  running  ice,  the  work  was  discontinued  November 
16,  and  the  party  returned  to  Saint  Paul. 

AH  of  the  dams  built  by  these  parties  have  withstood  the  action  of 
the  ice  and  spring  freshets,  and  are  reported  by  the  watchmen  as  id 
good  condition.  They  accomplished  the  purpose  for  which  they  were 
intended. 

Money  statement, 

July  1,  1881,  amount  available $*^,  fi55  ^ 

Julv  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $24,808  39 

July  1,  1882,  outstanding  lijibilitics 731  50 

25, 539  ^9 

July  1,  1882,  amount  available 2,115  99 

Amount  appropriated  by  act  passed  August  2,  lHcJ2 20,  000  Ou 

Amount  available  for  fiscal  year  ending  June  30,  1883 22, 115  99 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  100,  Ol>0  00 

COMMERCIAL   STATISTICS. 

* 

Five  lines  of  steamers  make  their  headquarters  at  Bismarck,  Dak., 
and  from  twenty  to  thirty  boats  ply  between  this  town  and  points  on 
the  Missouri  and  Yellowstone,  making  during  the  season  of  navigatiou 
from  one  hundred  and  fifty  to  one  hundred  and  seventy-five  trips. 

The  steamboat  business  for  1881  was  greatly  in  excess  of  any  previous 
year.  There  were  twenty-one  boats  emi)loyed,  the  largest  being  the 
bacotah,  with  a  freight  cajiacity  of  1,400  tons,  and  the  smallest  the 
General  Tompkins,  with  a  freight  capacity  of  250  tons. 

The  freight  carried  up  tlie  Yellowstone  River  amounted  to  8,420,000 
pounds,  of  an  estimated  value  of  $1,263,000.    The  exports  were  priii- 
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cipally  hides,  furd,  and  skins.  There  were  shipped  93,000  buffalo  robes, 
of  a  vahie  of  232,500,  and  about  263,000  pounds  of  hides,  valued  at 
$95,533,  besides  a  quantity  of  furs  and  wolf-skins.  The  above  values 
are  those  on  the  river  b«ank. 

The  Northern  Pacific  Railroad  has  tapped  the  Yellowstone  Valley  at 
Olendive,  and  it  is  hardly  possible  that  there  will  be  any  freight  carried 
on  the  river  above  Glendive  as  long  as  the  railroad  freight  rates  remain 
reasonable.  But  from  Glendive  to  the  mouth  is  a  stret^^li  of  river  which 
may  be  made  very  useful  as  a  line  of  transportation  for  Benton  and 
other  Upper  Montana  freight.  The  long  up  river  haul  of  303  miles 
from  Bismarck  to  Butord  would  thus  be  saved  by  a  down-river  haul  of 
about  100  miles.  Hence  it  is  proposed  to  confine  the  work  of  the  coming 
season  to  that  portion  of  the  river.  The  work  will  consist  in  completing 
the  dam  at  Katie's  Island  by  raising  it  a  foot  higher,  removing  rocks 
and  snags  from  the  channel  at  the  foot  of  Katie's  Island,  constructing 
dams  at  Glendive  Shoal  and  Stanly's  Shoals,  and  removing  the  few 
rocks  and  snags  which  are  to  be  found  between  those  points. 

There  are  several  other  places  which  need  improvement,  particularly 
the  mouth.  There  are  in  the  lower  reach  a  number  of  snags  and  over- 
hanging trees  which  should  be  removed.  I  am  confident  that  a  channel 
at  least  3J  feet  deep  can  be  obtained  and  maintained  during  the  season 
of  navigation. 

I  avn  indebted  to  Assistant  Engineers  Towar  and  Durage  for  close 
attention  to,  and  conscientious  and  skillful  performance  of,  the  duties 
assigned  to  them. 


Digitized  by 


Googk 


Digitized  by  VjOOQ IC 


APPENDIX   U. 


PROVEMENT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  RIVER  BE- 
TWEEN SAINT  PAUL  AND  THE  MOUTH  OF  THE  ILLINOIS,  INCLUDIIW 
IMPROVEMENTS  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS- 
EM  PROVEMENT  OF  GALENA  RIVER  AND  HARBOR,  ILLINOIS— IMPROVE- 
MENT OF  GUIVRE  RIVER,  MISSOURI— OPERATING  DES  MOINES  RAPIDS 
CANAL. 


EPOET  OF  MAJOR  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  JVORKS. 

IMPROVEMENTS. 

• 

..  l'pi>er  Mississippi  River,  operations  of  ;  10.  Harbor  at  Fort  Madison,  Iowa. 

snag-boat,  &c.  |  11.  Des  Moines  Rapids. 

I,  Mississippi  River  from  Saint  Pan]  to  •  12.  Des  Moines  Rapids  Canal. 

the  Des  Moines  Rapids.  !  13.  Mississippi  River  near  Alexandria,  Mo. 

}.  Mississippi  River  from   Des    Moines  14.  Mississippi  River  at  Qnincy,  111. 

Rapidstothemouth  of  Illinois  River.  |  15.  Quincy  Bay,  HI. 

4  Removing  sand  bar  in  Mississippi  River  i  16.  Mississippi  River  at  Hannibal,  Mo. 

opposite  Gnttenberg,  Iowa.  I  17.  Mississippi  River  at  Louisiana,  Mo. 

5.  Removal  of  bar  in  Mississippi  River  18.  Galena  River  and  Harbor,  HI. 

opposite  Dubuque,  Iowa.  19.  Cnivre  River,  Missouri. 

6.  Rock  Island  Rapids,  Mississippi  River.     20.  Transportation  and  distribution  of  ra- 

7.  Harbor  at  Rock  Island,  Illinois.  I  tions  and  supplies  to  the  sufferers 

8.  Mississippi  River  at  Andalusia,  111.  I  by  overflow  of  Missibsippi  River. 

9.  Harbor  at  Muscatine,  Iowa. 

EXAMINATIONS  AND   SURVEYS. 
!l.  Harbor  of  refuge  in  Lake  Pepin,  at  Stockholm,  Wis.,  and  Lake  City,  Minn. 


United  States  Engineer  Office, 

Rock  Island,  III,  July  12,  1882. 
General  :  1  have  the  honor  to  transmit  herewith  the  annual  reports 
of  operations  under  my  charge  during  the  fiscal  year  ending  June  30, 
1882. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  ofEngineerH. 
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OPERATIONS  OF  SNAG-BOAT   IN   IMPROVEMENT  OF   UPPER   MISSISSIPPI 

RIVER. 

The  snag-boat  General  Barnard  was  employed  during  a  portion  of  the 
past  year  in  removing  obstructions  and  assisting  navigation  between 
Saint  Paul  and  the  mouth  of  Missouri  River.  Similar  service  wa^  also 
performed  by  this  boat  for  a  short  time  below  Saint  Louis  under  orders 
of  Maj.  O.  H.  Ernst,  Corps  of  Engineers.  Between  October  10  and  25, 
1881,  she  was  employed  on  an  inspection  trip  from  Saint  Louis  to  the 
mouth  of  Red  River  with  the  Mississippi  River  Commission  on  board, 
and  on  March  16,  1882,  the  boat,  in  accordance  with  instructions  re- 
ceived, was  placed  under  orders  of  Colonel  Beckwith,  Subsistence  De- 
4)artment,  for  duty  in  connection  with  supplying  rations  to  sufferers 
from  overflow  on  Lower  Mississippi  River.  The  details  of  the  work 
above  mentioned,  together  with  statistics  and  other  valuable  informa- 
tion, will  be  found  in  the  appended  report  of  Assistant  C.  W.  Durham. 

Arrangements  were  made  early  in  January,  1882,  with  Howard  & 
Co.,  of  Jefferson ville,  Ind.,  for  constructing  the  light-draught  steamer 
authorized  by  act  of  March  3, 1881.  This  boat  will  be  completed  b^'  the 
middle  of  July. 

It  is  proposed  in  the  future  to  use  the  General  Barnard  for  the  heavier 
snagging  work  of  the  district,  and  when  this  is  accomplished  to  replace 
her  services  with  those  of  the  smaller  and  lighter-draught  boat.  The 
service  upon  which  the  snag-boats  are  engaged  is  one  of  great  impor- 
tance, anil  the  interests  of  navigation  can  be  best  served  by  permitting 
them  to  perfom  a  full  season's  work.  The  estimate  submitted  is  based 
on  the  cost  of  operating  and  repairs,  and  cannot  be  materially  reduced 
-without  seriously  interfering  with  the  efficiency  of  the  boats.  I  would 
respectfully  recr.mmend  for  the  maintenance  of  the  snag-boats  for  iiscal 
year  ending  June  30,  1884,  an  appropriation  of  $30,000. 

My  annual  report  of  last  year  contained  references  to  several  subjects 
of  great  importance  in  connection  with  the  navigation  of  the  Upper 
Mississippi.  The  most  important  of  these  subjects  related  to  the  furnish- 
ing of  additional  facilities  for  passing  the  various  bridges  in  safety.  A 
special  report  on  this  subject  was  rendered  March  9, 1882,  and  is  printed 
as  House  Ex.  Doc.  No.  136,  Forty-seventh  Congress,  first  session.  I 
understand  Congress  has  taken  action  on  it  during  the  present  session. 

The  deposit  of  sawdust  and  mill  refuse  in  the  Mississippi  River  has 
continued  during  the  past  year.  Evidence  is  abundant  that  this  prac- 
tice is  injurious  to  the  interests  of  navigation,  and  should  be  prohibited. 

The  condition  of  the  Upper  Mississpiu  during  the  past  year  has  been 
a  remarkable  one,  and  a  flood-stage  has  prevailed  almost  continuously. 
Excepting  a  very  brief  period  during  the  summer  navigation  of  the 
river  has  only  been  interfered  with  by  the  difficulty  of  finding  landing 
points.  During  the  very  short  time  the  water  was  low  enough  to  de- 
velop a  low-water  channel  no  difficulty  was  experienced  at  any  points 
where  improvements  have  been  made. 

Throughout  the  year  the  largest  class  of  boats  were  able  to  reach  Saint 
Paul,  except  for  about  two  weeks,  when  a  bar  at  Pine  Bend,  10  miles 
below,  interfered  with  their  progress. 

ABSTRACT  OF   APPROPKIATION8. 

By  act  approved  March  2,  18b7 $96,  (HK* 

By  al lotinent  from  appropriatiou  of  J iily  25,  186H ^]  ^i^ 

By  act  approved  July  1 1,  1H70 ^  ^^f^. 
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Bt  »|»proved  March  3,  1^71 42,000 

c%  six>provea  Jniie  10,  1H72 42,000 

cti  api>rovetl  March  3,  1S73  25,000 

ct   2%|)provtMl  June  23,  1874 25,000 

Alt,  approval  March  3,  1H75 25,000 

^t.  Avproveil  Anjriiar.  14,  1874J , 30,000 

*rt.  jipinovva  June  18,  1^78 41,500 

LCt;  :ippr(>viMl  March  3,  1879 20,000 

lot  appnivffl  June  14,  1880 8,000 

i<--f   approved  March  3,  1881 25,000 

441,500 

Money  statement, 

y-  1 ,    1881,  amoiuit  availahle $28^346  59 

y  1,    18ri2,  ainoniit  expended  dnrinj|r  tiscal  year,  exclusive  of 

iitMt»ndiuglijibili(ies  July  1,  1881 .' $6,971  65 

y   I,    18d2,  outstanding  liabilities 20,000  00 

26,971  65 

ly  1,  1882,  amount  ayaihibie 1,374  94 

loii lit  appropriated  by  act  passed  August 2, 1882 25, 000  00 

ionn t  available  for  fiscal  year  endin<?  June  30,  188:5 '. . . .     26, 374  94 

noiiut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     30, 000  00- 


repokt  of  mr.  c.  \v.  durham,  assistant  knginebr. 

United  States  Engineer  Office, 

Rock  Island,  III.,  July  1.  1882. 
Major:  1  have  the  honor  to  present  my  annual  report  oo  improving  Upper  Missis- 
ppi  River  for  the  tiecal  year  ending  Juno  30,  1882,  together  with  some  statistics  of 
»iiiinerce  and  navigation." 

OPERATIONS  OF  SNAG  BOAT  GENERAL  BARNARD. 

During  April  and  May,  1881,  the  General  Barnard  was  put  in  readiness  for  service, 
nd  on  May  21  began  her  season's  work,  as  mentioned  in  last  year's  report. 

From  July  1  to  September  27  she  was  engaged  between  Saint  Paul  and  the  month 
»f  the  Missouri  River  in  removing  snags,  impending  trees,  wrecks,  &c,,  assisting 
teamboats,  establishing  water-gauges,  buoys,  and  channel-marks,  making  surveys  and 
'ecouuaissances,  transporting  government  property,  and  rendering  occasional  service 
:o  the  works  of  permanent  improvement. 

From  Beptember  1  to  October  10  she  was  employed  under  orders  of  Maj.  O.  H.  Ernst, 
Corps  of  Engineers,  in  removing  snags  and  obstructions  from  the  river  along  the  bank 
below  Carroll's  Island,  about  18  miles  below  Saint  Louis,  with  the  object  of  affording 
h  clear  shore  for  laying  brush  protections. 

Between  October  10  and  25  made  an  inspection  trip  from  Saint  Louis  to  the  mouth  of 
Red  River  and  return,  under  orders  of  the  Mississippi  River  Commission. 
Laid  up  in  the  canal  at  Keokuk  November  22. 

During  the  season  of  1881  good  service  in  removing  snags  and  impending  trees  was 
perform^  at  or  near  several  localities,  among  which  may  be  mentioned  Cnivre  River, 
Turtle  Island,  Carroll's  Island,  Buffalo  Chute,  Mosier's  Island,  Westport  Chute,  Cass- 
ville  Slough,  Crooked  Slough,  Redwing,  Frenchman's  Bar,  and  between  Saint  Paul 
and  Hastings. 

In  September  a  survey  was  made  of  the  bar  below  Dixon's  Landing. 

SUMMARY  OF  OPERATIONS  OF   UNITED  STATES  STEAMER  GENERAL  BARNARD,  SEASON 
OF   1881,   IN  UPPER  MISSISSIPPI   AND  CITIVRE   RIVERS. 

Snags  removed 520 

Leaning  trees  pulled  hack 73 

Leaning  trees  felled ► 14, 705 

Steamboats  assisted 3 

Wrecks  destroyed 2 

Miles  of  snrvey  lines 2 

Soundings  recorded 1, 533 

Miles  run 6, 554 
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Od  March  16,  18^2,  the  (Icueml  Barna  d  left-  Keokuk  far  Saint  LoaU,  wkers  tlru. 
rived  on  the  IHtb.  Ube  was  tbeu  put  under  orders  of  General  Amos  BH:kwitk.fj^ 
missary  Department,  for  the  purpose  of  transporting  supplies  for  the  relief  of  ov^i^ 
fiufiert^rs  on  the  Lower  Mississippi  River.    She  was  engaged  in  this  serrice  astil  i^ 


- 


120,  at  which  date  she  was  laid  up  in  the  canal  at  Keokuk,  Iowa. 

On  May  16  she  was  taken  to  Dubu(|ue,  Iowa,  for  repairs,  which  are  nov  oeai^ 
pleted.  I 

The  river  and  harbor  act  of  March  3,  1H81,  under  the  head  of  "  IniproTiuz  r>»§ 
Mississippi  River,"  provided  funds  for  building  a  li^^ht -draught  steaniboai.  PUa 
specifications  were  prepared  aud  submitted  by  you  to  the  Chief  of  Engineers*  rm  De**i- 
ber  14,  18H1,  and  authority  was  given,  December  20.  to  solicit  propoiiaU  fr**iii  rriiaA 
steamboat-builders  on  the  Ohio  and  Mississippi  rivers.  The  work  wasn!<*i^i«-d  T"  "* 
ard  &  Company,  of  Jefferson ville,  lud.,  who  made  the  lowest  offer,  at  a  prici-  trfslr/^i 
The  boat,  whicli  is  of  wood,  is  now  nearly  completed.  Her  ))rincipal  diiiwusioBsai*- 
follows :  Longth  on  deck,  140  feet ;  beam,  iJH  feet ;  hold  4  feet :  two  non-condetisdi^^ 
giiies,  with  cylinders  14i  inches  diameter,  by  6 feet  stroke  of  piston:  thTr**  <>tiB 
boilers,  40-inch  shell,  20  feet  long,  with  five  9-inch  retu  n  fines  in  each. 

KIVER   NOTKS. 

During  the  season  of  1H-<1  the  river  was  at  a  good  boating  stage,  except  for  a 
time  during  August,  and  the  largest  boats  were  unable  to  reach  Saint  Paul  only  dac^t 
a  period  of  about  two  weeks.  In  1882  the  river  has  continued  high  until  tbe  ps^^^ 
time,  and  no  trouble  has  as  yet  beeu  experienced  by  navigators  form  lack  of  waso. 

I  give  a  list  of  channel-depths  on  some  of  the  wor.st  bars  at  the  lowest-water 
of  1881: 

Frenchman's,  4  feet ;  Pig's  Eye,  3  feet  3 inches ;  Red  Rock,  4  feet  6 inches:  N^-wpj? 
4  feet  6  inches  :  Merrimac,  4 feet ;  Robinson's,  4  feet  6  inches;  Island  No.  1»\  -*  5«; 
Pine  Bend,  5  feet ;  Gray  Cloud,  4  feet ;  Prescott,  3  ft^t  6  inches  ;  Reed's,  4  fwrt:  li 
basha,  4  feet ;  Crat's  Island,  4  feet ;  Teepeeota  Point,  4  feet ;  Beef  Slongb,  4  <« 
Rollingstone,  4  feet^  Pino  Island,  4  feet ;  Bellevue,  4  feet  6  inches ;  JohusonV  Ly^si, 
4  feel ;  Foot  Rush  Chute,  4  feet  6  inches;  below  Burlington,  3  feet  6  inches:  Skia 
River,  4  feet ;  Montrose,  4  feet ;  Tully  Island,  4  feet 6  inches;  Sm«x)ts'8, 3 feet  3 iisrl* 
Wyaconda,  4  feet  6  inches ;  Gilbert's,  4  feet  6  inches;  Dixon's,  3  feet  6  inchrf. 

STATISTICS   OF   COMMERCE   AND   XAVIGATIOX. 

Lumber. — The  most  important  business  iuterest  on  the  Upper  Mississippi  ;ffid 
principal  tributaries  is  the  lumber  trade,  which  gives  employment  to  great  BBsi 
of  men,  and  upw^ards  of  one  hundred  steamboats,  which  are  used  in  guiding  aidp 
pelling  rafts.  Between  the  mouth  of  the  Chippewa  and  Saint  I^nis  there  arenffcl 
mills  on  the  main  river,  with  an  annual  day-sawing  capacity  of  800,000,0<iO  ifri 
ploying  some  16,000  men,  and  representing  about  S1(),(K)0, 000  capital. 

On  the  Upper  Mississippi  aud  its  tributaries,  the  Saint  Croix,  Chipi>ewa,  WisfwsJ 
and  Black,  them  are  about  two  hundred  mills  engaged  in  the  manufa-ctare  of 
the  greater  part  of  which  product  is  floated  into  the  former  stream. 

The  following  table  .shows  the  lumber  product  of  the  Mississippi  River  and  tT» 
taries  from  1877  to  1881,  inclusive  : 

Comparative  statement  of  the  white-pine  lumber  product  for^re  jftarji. 
Locality.  1881.  1880.  1879.  1878.  IST. 

Ft4i. 

^iMiaaippi 952, 000,  OOO 

Saint  Croix 123,000,000 

Chippe\^'a 475,000,000 

Black 112,000,000 


FeH, 

Feet, 

Fett. 

/W- 

7S»,  805, 000 

eU.  641.  000 

418.44«,000 

436lS«1» 

111,380,000 

84, 230.  0)0 

61. 941,  000 

Si.S4l» 

350,  682, 000 

243. 665, 000 

im.  119.  000 

157.  ♦«» 

123,  230, 000 

73,  500.  000 

62,252.000 

4».SI* 

Total,  MleBlssippi  Valley  .  1, 602, 000,  000   1, 375, 047, 000   1, 016, 036. 000       696. 758. 000         71«^4:?  <* 

In  addition  to  the  above  amount  of  lumber,  there  were  manufactured  in  lc>81  tif^ 
500,000,000  shingles  and  150,000,000  lath.  The  product  of  the  Wisconsin  River  is  oait 
♦ed  from  the  above  statement,  inasmuch  as  nearly  all  the  lumber  made  on  that  php 
jS  shipped  by  rail. 

STEAMBOATS  AND   FREIGHT. 

The  principal  steamboat  lines  on  the  Upper  Mississippi  River  are  the  Saint  Lo» 
and  Saint  P^iul  Packet  Company  and  the  Diamond  Jo  Line.     There  are  also  9a& 
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Independent  boats,  carrying  freight  and  passengers.     The  total  amount  of  freiglit 
carried  by  these  two  lines  was,  in  1881,  :W0,000  tons;  in  18fc0,  567, 1«0  tons;  in  lb79, 
411,862  tons. 
Passengers  carried  by  above  lines  in  1881,  43,700. 

Statement  of  amount  of  freight  received  and  shipped  J rom  Saint  Louis  by  the  Upptr  Min- 

sissippi  River  for  five  years. 


1881. 


1880. 


1879. 


1878. 


1877. 


To-M. 

Ri^celved '    100,815  , 

Shipped 54,295 

total  carried 245,110  i 


226. 095 
55.260 


Totis. 
221, 285 
66,990 


Toii9.  Tons. 

174.  065  i       186.  715 
67,320  I        68,565 


281,355       288,275  ,     241,385         205,280 


Movement  injiour  and  grain  by  Upper  Mistiissippi  boats  in  1881. 
Flour.       Wheat.        Corn.  Oats.  Rvo. 


Saint  LoniH. 


Barrel*. 

Rcceiptii , 52, 137 

Shipmeuttii 18, 210 

Total  movement 70, 347 


Biuhela.     Bvthelt.      Busheln.    >  BusheU. 
444,  686  '     698, 630  ,     1,  697,  834  I      44,  231  ' 
9. 955  8, 158  7, 114  574 


454. 641       706. 788       1,  704, 948         44,  805  ,      252,  069 


Barley. 


Buxhels. 

246. 359 

5,710 


The  following  table  affords  a  comparative  view  of  the  relative  amount  uf  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  (;Uree  years : 


Steamboats. 


Locality  of  hridjse. 


1881. 


HastinRs 1,843 

Winona |  4,739 

La  CrosBo •  4. 461 

Dubuque  * 4.  710 

Sabulat 2.317 

Olintun 3.167 

Kock  Island 2,711 

Burlington 2,  312 

Keokuk 2,746 

OuLncv       1,895 

Hannibal 1.909 

Liouisiana 1. 195 


1880. 


2,065 
4,593 
3,539 
3,625 

3,253 
2,664 
1,871 
1,868 
T>«31 
1,925 
1, 4.59 


1879. 


2,468 
8,760 
2,827 
2.894  , 

2,643 
2,514 
1,251 
1,562 
1,  6.32 
1,586 
1,856 


1881. 


Bat^qs. 


1880. 


Ilafta. 


563 
675  ! 
448  i 
666 
653 
721 
449 
623 
1,922 
591 
686 
628 


448 


.505 


1879. 


397 


1881.   1880. 


1879. 


1,2 


14 
.777 
779   1,608  , 
878 1,380  j 

958  ! 


29  54 

1, 392  1,  f  89 

1, 278  .  1, 077 

1, 375  801 


1,020 
642 
694 
890 
616 
760 
705 


996 ; 

750 
662 
851 
815  , 
549 
545  I 


^370  ■  :646 
953  j  782 
523  I        522 


396  349 

322  237 

114  !        110 


:590 
571 
367 

269 
2C0 
120 


'  Ferry-boat,  845  timea. 


t  Built  in  1880. 


I  Partial  record. 


CirSTOMS   HKVEXUE  AND  TONNAGE   FOR  YEAR  ENDING  DECEMBER  31,  1881. 

That  portion  of  the  Mississippi  River  between  Saint  Panl  and  the  mouth  of  the 
Illinois  River  lies  partly  in  the  customs  district  of  Minnesota  and  partly  in  the  dis- 
trict of  New  Orleans.  Surveyors  of  customs  are  located  at  Burlington  and  Dubuque, 
Iowa  ;  (ralena,  111. ;  Saint  Paul,  Minn. ;  and  La  Crosse,  Wis. 

In  the  following  statement  is  given  the  total  exhibit  of  the  port  of  Saint  Louis, 
where  the  greater  part  of  the  Upper  Mississippi  boats  are  registered,  and  which  in- 
cludes many  of  the  Lower  Mississippi,  Missouri,  and  Illinois  river  boats  : 


P«»rt. 


.Collections. 


Enrolled  , 
tonnage. 


Vl*88«»l8. 


SaiDt  Loaia $l,38?,673  32  180,577 

Burlington 2,014  03  ^,983 

I>ubuque 649  62  4,191 

I^aCroase (*)  6.458 

Oalena 5,412  84  2.179 

Saint  Paul 58,793  43  3,633 

*  Keceipta  included  In  those  of  Oalena. 


310 
85 
26 
45 
23 
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INTERNAL  RKVENCE. 

There  are  ten  internal- re  venue  diHtricts  bonleriug  on  the  Muisisgippi  Riv«i 
Saint  Paul  and  the  month  of  the  HliuoiH  River. 

Each  of  thfse  districts  ih  composed  of  a  large  unmherof  connties^thegmkrp 
of  which  do  not  tonch  the  river,  but  the  bulk  of  the  revenue  to  the  govenumtr 
from  the  sectioim  bonlcring  on  the  river  and  tributary  to  its  navigatkai  sgfi 
inerce.  I  give  below  a  table  showing  the  designation  of  the  districto  toathj^i^f 
river  between  the  points  above  named,  the  residence  of  the  collector,  aodtki 
of  collections  for  year  ending  December  81,  If  til : 


Distiict.  Efsitlence  of  collector. 


< 


First  MiuneftotA Albert  Lea i''*'. 

Second  Minnesota Saint  Paul Z2^  3 

Second  WiscowHin i  MHilison .•*..  t 

Sixth  Winrousin * SpattA 1>  ! 

Seroml  Iowa Davenport I'ki 

Third  Iowa Dubuque »*• 

Fjmrlh  Iowa     Burlingt^jn r»' 

'rhird  IllinoiH St-erling <fe< 

Fourth  IllinoiB ...  Quincy L3*. 

Fourth  MiHsouri Mexico IS^ 

AKjjrot^ate l.'Sr 

Very  respect  full  v,  vour  obedient  servant, 

C.    W.    DrRHAM, 
Assisfani  E*ftfa 
Maj.  A.  Mackenzik, 

Corps  of  Entjinetrs,  V.  S.  A. 


U2. 

IMPROVEMENT  OF  THE  MISSISSIPPI   RIVEH^FROM   SAINT  PAIL  1*3 

MOINES  RAPIDS. 

Under  this  appropriation  are  carried  on  works  for  tbe  improves! 
of  the  tlirou^h  navigation  of  tbe  river.  Tbe  constructions  coDsi^* 
brusb  and  stone  dams  and  sbore  protections,  and  tbeir  objects  aft 
close  secondary  channels  and  reduce  tbe  river  to  a  width  proportioa 
to  the  amount  of  water  discharged,  thus  securing  a  sufficiently  de^a 
uniform  channel,  and  to  protect  the  heads  of  islands  and  other  cava 
banks  so  as  to  prevent  further  additions  to  the  bars  of  the  river.  I^ 
ing  the  past  season  work  was  carried  on  by  contract  at  Wabasha,^ 
nona,  and  Coon  Slough,  and  by  day's  labor  between  Saint  Pnnl  9 
Hastings,  at  Rush  Chute  and  Shokokon  Slough.  For  tbe  details  ottfc 
work  I  would  refer  to  the  appended  reports  of  Mr.  M.  Meigs,  Cni? 
Stat^^s  civil  engineer,  and  of  Messrs.  E.  F.  Hoffman  and  J.  L.  GillfeT? 
assistant  engineers. 

During  a  large  portion  of  the  year  the  Upper  Mississippi  River « 
at  a  flood  stage,  which  greatly  interfered  with  procuring  materials 
carrying  on  work. 

During  the  brief  moderate  stage  of  June,  1881,  tbe  beneficial  resal 
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of  the  work  done  were  very  evident,  but  during  the  past  year  there  has 
not  been  a  sufficiently  continuous  low  stage  to  permit  of  any  satisfactory 
examinations  which  would  give  a  correct  idea  of  the  condition  of  the 
low  water  channel.  Jtis  hoped  that  this  work  may  be  done  during  the 
coming  fall. 

The  moderate  appropriations  heretofore  made  for  works  on  the  river 
between  Saint  Paul  and  Des  Moines  Rapids,  and  the  necessity  of  assist- 
ing present  navigation  as  well  as  the  future,  render  it  necessary  to  se- 
lect each  year  points  for  improvement  which  may  be  for  the  time  being 
the  most  serious  obstructions.  The  channel  of  the  river  changes  ma- 
terially during  high  stages,  and  the  troublesome  points  cannot  be  pre- 
dicted until  the  river  falls  sufficiently  to  develop  them.  It  is  therefore 
impossible,  as  a  rule,  to  lay  out  work  long  in  advance,  or  to  prepare 
satisfactory  specifications  as  to  locality  and  nature  of  work.  This  makes 
it  necessary  to  do  a  large  proportion  of  the  work  by  day's  labor  and 
purchase  of  uuiterial  in  open  market.  Another  difficulty  in  the  way  of 
contract  work  is,  that  there  are  but  a  very  few  contractors  prepared 
with  a  .sufficient  plant  to  undertake  work  connected  with  river  improve- 
ment, and  very  few  desire  to  go  to  the  expen>e  of  procuring  such  a  plant 
with  a  prospect  of  but  one  comparatively  small  contract.  But  contracts 
for  work  at  a  few  points  can  be  prepared,  and  as  many  of  such  points 
will  be  selected  for  the  work  of  the  coming  year  as  circumstances  per- 
mit. The  remainder  of  the  work  will  be  carried  on  by  means  of  the 
government  plants  which  have  been  accumulated  during  the  past  two 
years,  and  which  are  available  for  work  on  this  section  of  the  river. 
These  plants  now  consist  of  four  tow-boats,  three  steam-launches,  fifty- 
five  stone-barges,  and  the  necessary  comi)lement  of-  quarter-boats,  pile- 
drivers,  &c.  With  such  funds  as  may  be  available  during  the  year  eiuV 
ing  June  30,  1883,  work  will  be  continued  between  Saint  Paul  and  Hast- 
ings, between  Head's  Landing  and  Alma,  in  Coon  and  CassviUe  sloughs, 
in  the  vicinity  of  Fort  Madison  and  Burlington,  and  it  is  hoped  works 
may  be  inaugurated  near  Eichmond,  Dresbach,  Trempealeau,  and  Mon- 
trose, in  Crooked  Slough,  and  at  such  new  points  of  obstruction  as  the 
low  water  season  may  develop. 

The  long-continued  high  stage  of  the  river  has  caused  many  changes 
in  the  channels,  and  it  is  very  probable  that  when  the  low  water  season 
comes  much  trouble  will  be  experienced  for  a  time  at  those  places  which 
are  yet  unimproved.  It  is  proposed  to  furnish  aid  to  navigation  at  such 
a  time  by  marking  new  channels  and  changes  to  as  gi*eat  an  extent  as 
circumstances  will  permit. 

The  necessity  for  owning  and  operating  a  dredge  on  this  section  of 
the  river  continues.  Appropriations  heretofore  made  have  not  been 
sufficient  to  justify  diverting  a  sufficient  amount  for  procuring  such  an 
outfit. 

Experiments  in  willow-planting  were  made  last  season,  and  good  re- 
sults were  promised,  but  it  is  very  probable  that  the  long-continued 
flood-stage  has  destroyed  most  of  the  plants  set  out.  These  experiments 
will  be  continued,  as  well  as  those  for  holding  and  building  up  bars  by 
means  of  temporary  obstructions. 

The  act  of  Congress  of  March.3, 1879,  provided  that  $20,000  might  be 
used  for  testing  the  ''Adam's  flume"  under  the  supervision  of  the  in- 
ventor, but  nothing  has  yet  been  done  towards  putting  the  flume  to  a 
practical  test. 

The  bars  on  the  river  above  Alma  are  being  gradually  removed,  and 
unless  his  machinery  is  soon  put  in  operation  no  such  conditions  as  are 
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desired  by  Mr.  Adams  will  remain  on  the  section  of  river  in  which  hf 
desires  to  experiment. 

The  ])resent  sj'stem  of  improvement  of  the  Upper  MissiSvSippi  Kiver 
has  How  been  worked  under  for  four  years,  and  as  far  as  results  go  the 
work  can  no  longer  be  termed  experimental.  At  such  points  as  theliin- 
ited  appropriations  have  permitted  comparatively  complete  improve 
ments  to  be  made,  all  obstructions  to  navigation  have  been  done  away 
with.  New  obstructions  will  make  their  appearance  on  parts  of  the 
river  yet  unimproved,  but  these  obstructions  can  be  as  easily  removed  . 
as  others  have  been.  The  principle  being  well  established,  by  resalte 
already  obtained,  that  the  system  of  improvement  now  being  carried  oat 
will  give  a  good  and  permanent  channel  from  Keoknk  to  Saint  Panl 
suitable  for  the  largest  class  of  river  boats  during  the  entire  season  of 
navigation,  it  would  seem  desirable,  in  case  such  improvement  is  cod 
sidered  advisable,  that  appropriations  should  be  sufficiently  large  to 
give  lelief  to  commerce  within  a  reasonable  time.  The  appropriation.^ 
heretofore  made,  while  ai)pearing  large  in  the  abstract,  are  very  small 
when  the  length  of  this  section  of  the  river  and  the  number  of  obstnu 
tions  are  considered. 

To  do  this  work  promi)tly  and  economically  not  less  than  $750,(K)(» 
should  be  appropriated  for  the  fiscal  year  ending  June  30, 1884,  andtbe 
government  is  now  well  prepared  to  carry  out  work  under  such  an  ap- 
propriation. As  evidence  of  the  valuable  results  already  accom[)li8hed 
with  comparatively  limited  means,  and  for  opinions  as  to  what  is  re 
quired  for  the  future,  E  would  refer  to  report  of  "  Mississippi  River  Com 
mission,"  printed  as  House  Kx.  Doc.  No.  95,  Forty-sixth  Congress,  tbini 
session,  and  a  pamphlet  published  by  the  combined  lumbering  interest* 
of  the  Mississippi  Valley  and  i)resented  to  Congress  in  1881,  and  to  the 
expressed  views  of  all  whose  interest  in  the  improvement  of  navigation 
have  led  them  to  a  personal  knowledge  of  the  facts. 

SUMMARY   OF    KXPKNDITl'HKS   FOK    FISCAL   VKAR    KN'DIXO   JrXK    CiO,    IS&l. 

8aint  Paul  to  Htwtiiigs |W,  le«  W 

Wabasha 'ie.791  » 

Rollingstone,  Betsy  Slou^jb,  Wild's,  ami  Wiuoua :<:^,  S?8  Ki 

Coon  Slough,  dreilgiug 4, 221  ^ 

Rush  Chute 6,499  75 

Shokokou  Slough 18, 776  << 

Keithsburg , l.tas* 

Purchase  of  plant,  &  c 6n,  781  S 

Purchase  of  aiaterial  (on  hand) '    5, 762  31 

Water-gauges '239  ^ 

Snag-boat  General  Barnard 606  3> 

Total  expended : 2O7,:V40' 

Note. — Of  the  above  amount,  the  sum  of  |754.91  was  reported  as  outstanding  li*- 
bilities  in  last  annual  report. 

AB8TKACT   OF   APPROPRIATIONS. 

By  act  approved  .June  18,  1H71 ^250, trf 

B.T  act  approved  March  :i,  1879* 100, 0* 

By  act  approved  June  14,  1880 150, U» 

By  act  approved  March  3,  1881 "iOO,  Oft 

700,  Oft" 
$20,000  set  aside  for  testing  "Adams  Flame." 
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Money  statement 

July  I,  1881,  amount  available f244, 108  68 

Received  from  sale  of  fuel 72  00 

244, 180  68 
July  1,  1882,  amount  expended  duriui;  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1881 |207, 340  77 

July  1,  1882,  outstanding  liabilities 15,  ."bOO  00 

222, 840  77 

July  1,  1882,  amount  available 21,339  91 

Amount  appropriated  by  act  passed  August  2,  1882 250, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 271,339  91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  750. 000  00 


REPORT  OF  MR.   J.   L.  GILLESPIE,  ASSISTANT  ENGINEER. 

UNITED  States  Engineer  Office, 

Saint  Paul,  iftnn.,  July  1,  1882. 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  under  my  charge 
during  the  fiscal  year  ending  June  30,  1881  : 

I.    OPERATIONS   in  1881. 
saint  PAUL  TO   HASTINGS. 

An  allotment  of  $50,000  was  made  for  this  section  of  tlie  river  from  the  appropria- 
tion "for  improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids"  approved 
March  3,  1881.  The  work  was  done  by  hired  labor,  materials  being  purchased  in  open 
market.  The  prices  paid  for  materialb  delivered  on  barges  furnished  by  the  United 
States  were  as  follows  :  Rock,  $2.75  to  $3  per  cord  ;  brush,  $2  per  cord  ;  poles,  3  cents 
each.  The  towing  was  dou6  by  United  States  tow-boat  No.  1  and  steam-launch  No. 
1,  assisted  by  United  States  tow-boat  No.  2  after  October  2Ji.  During  thu  early  part 
of  the  season  it  ^as  necessary  to  hire  barges,  at  a  total  cost  of  $1,500. 

An  agreement  was  made  with  Robert  Wilson,  of  Prescott,  Wis.,  tobnild  nine  barges, 
to  be  delivered  July  1,  but  for  various  reasons  the  last  barge  was  not  finished  until 
October  13.  On  October  23  five  additional  barges  were  received.  Work  was  com- 
menced June  13,  and  closed,  on  account  of  ice,  November  17.  Up  to  the  Ist  of  Septem- 
ber the  weather  and  stage  of  water  were  propitious,  but  during  the  early  part  of  that 
month  the  river  rose  rapidly  from  5  to  9  feet,  a  verj'  unusual  occnrrence  at  this  sea- 
son, when  it  is  commonly  at  the  lowest  stage,  and,  fed  by  constant  rains,  continued  at 
a  stage  of  from  10  to  13  feet  to  the  close  of  navigation,  this  being  the  highest  water 
on  record  for  the  months  of  September,  October,  and  November. 

The  high  water  and  frequent  rains  interfered  seriously  with  the  work,  increasing 
the  cost  and  preventing  the  proper  leveling  and  finishing  of  the  dams  and  shore  pro- 
tections, which  must  be  done  the  coming  season  as  soon  as  the  water  permits.  The 
work  accomplished  dunng  the  season  was  as  follows:  Twelve  closing-^lams  (4,155  lin- 
ear feet),  built  to  a  height  of  4^  foet  above  low  water  of  18H4,  cutting  off  nearly  all 
side  sloughs  and  chutes  between  Saint  Paul  and  Hastings,  and  thereby  confining  the 
river,  when  below  a  4^foot  stage,  t-o  a  single  channel ;  raised  two  dams  at  Island  17, 
and  three  near  Pr«iscott  Island  (2,235  linear  feet),  to  a  height  of  4^  feet  above  low 
water.  The  dams  at  Island  17  were  built  in  1874  and  1675,  and  those  at  Prescott  Island 
in  1878,  to  a  height  of  about  1^  feet  above  low  water  ;  shore  protections  were  built  at 
heads  of  islands  10,  11,  12,  and  19  (590  linear  feet),  besides  shore  protections  at  the 
ends  of  each  dam,  which  are  considered  as  forming  part  of  the  dam. 

In  addition  to  the  above,  8  stone-barges  and  one  working-barge  were  built ;  a  small 
pile-driver  was  constructed,  principally  from  material  on  hand  and  the  boiler  and  en- 
gines of  the  wrecked  steam-launch  Wasp,  and  fifty-one  sna^s  and  thirty  trees  were 
removed.  The  materials  and  methods  of  construction  were  similar  to  those  heretofore 
used  and  described  in  previous  reports.  The  lowlands  being  flooded,  willows  could 
not  be  procured  in  sufficient  quantity,  but  the  young  growth  of  oak,  maple,  and  Cot- 
tonwood on  the  higher  ground  made  equally  good  facines  with  but  little  extra  labor. 
The  facines  used  were  12  feet  in  length. 

The  work  of  the  past  season  is  preliminary  to  the  prosecution  of  a  general  plan  of 
improvement  for  this  section  of  the  river,  to  be  completed  hereafter  by  contracting  the 
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width  of  the  Btreaiu  where  obstructions  exist,  by  means  of  spur-dams,  and  protming 
tUelieads  of  islands  and  cutting  banks  to  prevent  further  abfusion.  The  unusual  fon- 
tln nance  of  high  water  has  doubtless  caused  many  changes  in  the  channel,  renderinjj 
it  impossible  to  predict  at  what  points  improvene!^ts  will  be  moMt  needed  the  coininu 
season,  but  it  is  probable  that  tYenchman's,  Lt iwer  Red  Rock,  Robinwm*8,  andNinin»er 
bars  will  be  among  the  first  to  jequire  attention. 

BKTWEEN   RKED^S  LANDING  AND  WABASHA. 

This  work  was  done  under  contract  with  Mr.  S.  J.  Truax,  of  Hastings,  Miun..  datfd 
May  27,  1882,  Assistant  Engineer  G  A.  Marr  in  local  charge.  The  prices  paid  for 
materials  in  place  were,  rock,  ^\.r->9  per  cubic  yard ;. brush,  $1.10.  Work  was  com- 
menced early  in  July,  and  completed  November  20. 

A  closing-dam  (No.  3,  sheet  13)  was  built  from  the  right  bank  to  Dm ry's  Island 
(No. Si9).  and  continued  across  the  island  to  its  east  bank;  tlienr^»  a  spur-daui  (Net 
sheet  13)  was  constructe<l  extending  out  inio  the  main  stream  1,210  feet,  and  contmi- 
in^  the  channel  to  a  width  of  about  900  feet.  A  second  spur-dam  (No.  1,  sheet  13)  ns 
built,  commencing  on  the  right  bank  about  1,^00  feet  below  Drury's  Island,  1,600  fe« 
in  length. 

All  of  the  above  dams  were  constructed  of  brush  and  stone  in  the  usual  niaiiuff. 
and  raised  4  feet  above  low  water.  The  last-named  dam  was  finished  durinir  ^^^ 
water,  and  Mr.  Marr  estimates  that  about  500  cubic  yards  additional  stone  will  bew- 
quired  to  level  it  up  to  grade.  On  the  left  bank  730  linear  leet  of  shore  protection 
were  constructed  opposite  and  below  the  spur-dam  from  Drury's  Island,  and  1.725 frrt 
opposite  the  lower  spur-dam.  This  work  was  done  during  high  water,  and  wiilrcqai:^ 
leveling  and  hnishing  at  a  lower  stage. 

The  average  width  of  the  shore  protection  is  about  25  feet,  costing  $2.90  per  liueu 
foot. 

During  July  and  August  the  weather  and  stage  of  water  were  favorable,  bntdorin; 
the  latter  part  of  the  m^a8<m  frequent  rains  and  high  water  interfered  seriously  wiu 
the  work.  Mr.  Man-  reports  seventeen  raiuy  days  in  September,  and  fifteen  inOcU*^ 
her.  The  high  water  prevented  any  examination  to  determine  the  effects  of  the  work*. 
The  proposed  spur-dam  from  the  left  bank  opposite  Wabasha  and  additional  sba* 
protection  should  be  built  the  coming  season,  and  the  work  of  last  year  leveled. 

Summary, 


Location. 


Ri^iht  bunk,  to  Drury'8  Tnlaud  (dam  3,  sUect  13*). 

Spur  from  Drury's  Island  (dam  2,  sheet  13) , 

Spur  below  Drury's  Island  (dam  1,  sbeet  13) 

Wisconsin  shore  protection 
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*The  sheets  referred  to  ar«  the  general  maps  of  survey,  Saint  Paul,  Minu.,  to  Grafton,  111. 

II.    OpK RATIONS   IN    1882,   TO  Jl'LY   1. 

SAINT  PAUL  TO   HASTINliS. 

Work  was  begun  June  10  with  X'nited  States  towboat  No.  1  and  plant,  and  <*• 
tinned  to  the  end  of  the  year,  and  on  July  1, 18H2,  the  following  work  had  been  aco<- 
plished  :  {Shore  protections  at  headsof  Islands  2,  3,  5,  and  <»  completed  ;  Hliore  pn>t»<li* 
at  head  of  tow-head  above  No.  3  begun;  dam  No. 2  (sheet  3),  closing  Newport  Chnw« 
begun  in  187>^,  was  raised  to  a  height  4^  feet  above  low-water;  dam  No.  3  (sheet J- 
closing  dam  from  Island  6,  completed;  dam  No. ti  (sheet  3),  clOvSing  dam  from  Island^ 
completed;  dam  No.  5  (shei^t  3),  closing  dam  from  Island  4,  beguu ;  also  consideit^ 
worK  on  dam  11  (sheet  2),  closing  dam  from  tow-head  above  Island  3,  and  on  dtfi 


Digitized  by  VjOOQ IC 


APPENDIX    U.  1759 

12  (sheet  2),  clo8ing  the  chute  of  Island  2.     During  the  tiBcnl  year  17,160  cubic  yards 
of  rock  and  17,120  cubic  yards  of  brush  were  put  in  the  works.     About  3,750  yanis  of 
Tork  got  out  during  the  winter  are  still  on  hand. 
Very  respectfully,  your  obedient  servant, 

J.  L.  Gillespie, 
Assistant  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers  J  U.  S,  A» 


report  of  mr.  m.  meigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokukf  Iowa,  May  12,  1882. 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  my  charge 
dnring  the  working  season,  I8t<l :  ^  . 

Between  Chimney  Rock  and  Winona,  operations  w«'.re  carried  on  at  several  points 
as  nientioned  below.  The  entire  work  in  this  section  was  done  under  contract  with 
Mr.  Jacob  Richtman,  of  Fountain  City  Wis.,  between  June  27  and  November  3,  1881. 

AT  ROLLINGSTONE   BAR. 

It  was  found  that  dams  G  and  7  were  too  low  to  be  of  much  eftect,  and  both  were 
raised  to  a  height  of  6  feet  above  low  water.  Dam  H  was  pholonged  100  feet  in  a  line 
parallel  with  the  current,  making  a  long  T-head.  Dam  1  was  raised  somewhat,  and 
was  extended  out  900  feet.  The  gaps  200  feet  wide  in  this  and  the  closing-dam  at  Is- 
land 57,  left  open  for  the  passage  of  rafts,  continue  to  allow  the  escape  of  a  consider- 
able amount  of  water  which  should  be  forced  out  iuto  the  main  channel.  I  think  that 
in  due  course  of  time  the  two  dams  will  effect  a  shoaling  of  the  upper  end  of  the  Roll- 
ingstonn  Slough  near  Island  56.  This  will  dispose  of  the  ))roblem,  and  there  is  no  doubt 
but  that  the  dams  have  been  of  great  benefit  to  the  channel  already.  I  am  told  that 
the  w-ater  shows  a  tendency  to  come  in  below  dam  1  around  its  end,  and  I  think  it 
would  be  well  to  give  this  dam  a  long  T-head  or  slant  downstream  to  carry  the  head 
of  water  considerably  below  the  point  of  the  dam.  It  is  very  essential  that  at  the 
first  favorable  opportunity  of  l«»w  water  a  survey  should  be  made  of  this  locality,  as 
well  as  of  that  from  the  head  of  Betsy  Slough  to  Winona. 

There  are  several  places  that  will  need  shore  protection.  I  would  call  especial  atten- 
tion to  that  on  the  main  shore  below  dam  9. 

AT  BETSY   SLOUGH   AND   WILD'S. 

It  was  found  necessary  to  extend  the  riprap  shore  protection  above  the  foot  of  Bet- 
sy Slough,  which  was  originally  built  in  1879;  1,100  teet  were  put  in,  although  the 
high  water  made  it  ditficult  to  work.  The  bank  had  been  cutting  very  rapidly,  owing 
apparently  to  a  change  in  the*direction  of  the  current  since  the  first  riprap  was  built 
at  the  then  point  of  attack.  Island  63  should  be  also  riprapped  near  the  head  in  Bet- 
sy Slough.  Below  Betsy  Slough  the  bar  on  the  left  shore  seemed  to  be  moving  down 
so  as  to  threaten  the  channel  to  the  loft  of  Island  65,  and  a  very  apparent  shoaling 
had  taken  place,  wit*i  a  deepening  of  Blackbird  Slough.  It  was  decided  to  stop  this 
escape  of  water  by  dams  from  Island  66  to  65,  and  from  Island  66  to  the  Minnesota 
shore  These  were  built  5  feet  above  low  water,  and  the  head  of  Islands  66  and  65 
were  riprapped. 

ABOVE   WINONA. 

A  change  in  the  channel  above  and  at  Argo  Island  made  necessary  the  construction 
of  additional  works. 

The  channel  threatened  to  pass  to  the  left  of  Argo  Islaaid,  and  the  old  channel  became 
a  mere  pool  with  very  little  water.  ,Dani  15  was  thrown  out  from  the  Wisconsin  shore, 
and  Argo  Island,  already  disappearing  rapidly  under  the  influence  of  the  strong  current, 
was  dug  down  level  with  the  water  and  trenched  from  end  to  end,  all  stumps  and 
roots  being  grubbed  up 

Four  hundred  and  fifty  feet  of  riprap  was  found  necessary  on  the  point  opposite 
Argo  Island,  and  repairs  were  made  on  dams  16  and  20.  Dam  IH,  unfinished  at  close 
of  navigation  in  18S0,  was  completed  with  rock  and  a  strong  T-head  built. 
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Snmmarjf  of  work  at  RolUngsionf^  BetBg  Shugh,  Wild'f,  and  Wimomm. 


n  .  It 

Looalitv.                    1                Description.                            >»  -gS  ^  .km 

I  iri^ 

lAru/eeL   Cu.  yds.  r^  pds 

Rolllngatone  Dam  1  (iihoet  17) i           900  2,144  ISK    U 

Dwn  6  <»heet  17) Repairs  1,007  LMl      1K| 

and  ex- 
t4'iisioD 
100fe<'t- 

Dam  7  (shf^t  17) Repaim.  417  .        S&        *€( 

Bet 8 V  Slough Riprap  (shett  17) 1.100  1,292  !,*<:      :iBl 

Wilds   Dam  3  (sheet  17) 470'  960  1.39e     i*| 

Dam  4  (Rheet  17) 590  2,022  2.  ITT      4, 

Riprap  iHlnnd  6«  (she<>t  17)  .   . .              500  446  fiss      ..»{ 

Riprap  lalnnil  65  (sheet  17)    ....            500  1.277  1,4TI      S-*" 

Winona Dam  18  (sheet  18; Repairs..  142  407 

Dam  15  (sheet  18)  960  1,069  l,il3     ICt 

Shore  protection  opposite  A rgo              450  779  591      :^l 

Islsml  (sheet  18).  ' 

Riprap  Island  71  (sheet  18)    ....             800  842  THS     l«JI 

Dsm  20  (sheet  18)   Repaira.  94  loT        » 

Dam  16 do...  15  14»       ^"^ 


Argo  Island,  lahor 

.Superintendence  and  oftire  ex- 
penses. 


12.506      I3.6Kr    .V.HI 


Total acu 


Average  cost  per  yard,  including  contingencies,  $1.23^. 

COON   SLOUGH   BENDS. 

About  15  inileH  below  La  Cro8.sf,  Win.,  the  low  water  channel  is  thnwghaBan* 
but  very  deep  arm  of  the  MinHtHHippi  called  C«>on  Slongb.  The  genenil  depth <rf^ 
water  is  excellent,  but  navigation,  especially  by  rafts  and  steamers  with  a  tow.is  -» 
difticult,  owing  to  ilie  sharp  bends.  At  one  ]>oin(  in  the  slough  it  is  further  compti'^' 
by  violent  currents,  and  also  a  small  tow-head  just  below  the  first  bend,  aod«i! 
luis  been  the  occasion  of  disaster  to  many  rafts.  The  narrowness  and  crookedn^' 
this  ))1ace  is  such  that  only  half  a  raft  can  be  taken  through  at  ordinary  *\iy 
water,  and  then  with  difficulty,  necessitating  a  double  trip  with  each  raft  offt»2  • 
to  10  miles.  It  was  decided  to  remove  the  tow-head  by  dre<lgiu^  and  to  makes  ^ 
oft'  across  the  peninsula  at  the  u]>per  bend.  Only  a  narrow  cut  was  niade,a»r  •■ 
pected  tbe  current  above  will,  in  the  course  of  a  short  time,  widen  the  new  rhit- 
sufficiently  for  the  piissage  of  boats  and  rafts. 

Authority  for  the  work  was  obtained  October  1, 18H1,  and  an  iufomial  contrsct  m 
with  Whitney  &  St»u  to  do  the  work  by  the  hour,  at  %\\  j>er  hour.  Octol»er  13.  «> 
began  and  was  prosecuted  to  the  close  of  navigation.  The  rcvmilts  are  »«»fi>I'" 
First.  Two  cuts  across  the  ])eninsu1a,  making  a  channel  40  feet  wide  and8feeri»^ " 
the  top  of  the  banks,  say  a  depth  of  2  feet  above  low  water  for  the  lK>ttom  of  thetU 
nel.  The  excavation  was  carried  down  to  a  stratum  of  sand.  Second.  The  xtW'* 
of  the  tow-head  to  a  depth  of  about  3  feet  above  low  water.  It  wjia  not  con»i<i'-- 
necessary  to  cnrry  this  any  deeper,  a«  there  was  a  strong  current  of  water  over  the  ??^ 
Tlie  high  stage  of  water  jirevailing  during  October  was  very  favorable  forthf  v«t 
the  dredge  being  able  to  float  over  the  submerged  bank  of  the  slongh. 

SUMMARY   OF  WORK. 

369  hours  and  50  minutes'  use  of  dredge,  at  fll  per  hour H^"^'" 

Superintendence  and  office  expenses 153C  , 

Total 4,4iM 

Fifteen  thousand  cubic  yards  of  material  were  taken  out,  at  a  cost  of28t«nt8pr 
yard. 
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MATERIAL. 

agreement  was  made  with  Mr.  Otis  Warner,  uf  Warner's  Landing,  in  Coon 
ki,  to  famish  4,000  cnbic  yards  of  rock  on  the  bank  at  that  point  at  a  cost  of  50 
per  yard,  in  anticipation  of  work  near  La  Crosse,  Wis.  The  extreme  high  water 
operations  in  that  locality  inexpnedient,  and  the  rook  still  remains  for  fn tore  use. 
',  do  p«r  cent,  of  it  has  been  paid  for.  An  agreement  was  also  made  with  Mr. 
i^eterson  to  get  out  and  pile  on  the  bank  at  Qlen  Haven,  Wis.,  5,000  cubic 
of  rock  at  60  cents  per  yard,  with  the  intention  of  using  it  last  season  in  theim- 
nient  of  Cassville  Slough.     High  water  prevented  onr  intentions  fh>m  being 

d.  oot,  and  the  rock  is  on  hand  for  future  use.  Estimates  to  the  amount  of  about 
r  cent,  have  been  paid. 

ka^iiAt,  1881,  a  brush  gang  was  put  at  work  on  the  island  below  Buena  Vista. 
^were  forced  on  September  5  to  stop  work  on  account  of  hi^^water.  There 
2,295  yards  of  brush  cut  and  made  into  fascines  at  a  cost  of  $lj093.50. 

CONSTRUCTION  OF  STEAMERS  AND  BARGES  AT  DUBUQUE,    IOWA. 

agreement  was  made  with  Mr.  Joseph  Reynolds  in  April,  1881,  for  the  construe- 
ox  t^vo  stem- wheel  tow-boats  of  the  following  dimensions:  Length.  100  feet: 
if  20  feet ;  hold,  4  feet ;  diameter  of  wheel,  13  feet ;  engines  10^  inches  diameter.  4 
itrolce;  boiler,  22  feet  long,  42  inch  shell,  with  ten  6-inch  flues.  The  whole  to  be 
Bt  material  and  workmanship. 

ft  first  of  these  boats,  the  Fury  (No.  2),  came  out  October  3,  1881,  and  the  second, 
iTixen  (No.  3),  November  10.  The  cost  of  these  boats  with  outfit,  &c.,  complete 
I23.B42.96,  or  $11,921.48  each. 

•UT  barges,  80  feet  by  16  feet  by  4  feet  6  inches,  were  contracted  for  with  Mr.  Rey- 
Sy  April  26,  1881,  at  a  price  of  |600  each,  and  were  completed  October  1,  1881. 

CONSTRUCTION  OF  BAROB8  AT  CLINTON,  IOWA. 

le  pressure  of  work  in  all  the  boat-yanls  along  the  river  made  it  impossible  to  get 
frabie  bids  for  all  of  the  eleven  barges  required,  and  the  desire  to  have  a  plant 
It  for  use  as  soon  as  the  favorable  stage  of  water  occurred  made  ic  necessary  to 
d  seven  barges  by  day's  labor.  Clinton  was  selected  as  the  best  place  for  the  pur- 
>  on  account  of  the  facilities  for  procuring  lumber.    Work  was  besun  early  in 

e,  and  two  barges  were  finished  during  the  month,  and  on  the  30th  of  August  the 
of  the  seven  barges  was  put  in  the  water.    The  barges  are : 

DC,  100  feet  by  20  feet  by  4  feet  6  inches. 
hree,  80  feet  by  16  feet  by  4  feet  6  inches. 
hree,  80  feet  by  16  feet  by  4  feet. 
he  cost  of  the  seven  barges  was  $5,884.66. 

am  nnder  obligations  to  Mr.  A.  J.  Stibolt  and  Mr.  J.  E.  Blakemore,  inspectors, 
zealous  and  able  supervision  of  work  intrusted  to  them. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Engineer. 
fig.  A.  Mackenzie, 

Corpe  of  Engineers f  U,  8.  A, 

.     report  of  mr.  b.  f.  hoffmann,  assistant  bnoineer. 

United  States  Engineer  Office, 

Book  Island,  III.,  July  1,  1882. 
tf  AJOR :  I  have  the  honor  to  present  my  annual  report  of  operations  on  works  in  my 
arge  for  the  fiscal  year  ending  June  30,  1882. 

AT  KEITHSBURG  BAR. 

During  the  fall  of  1880  a  cut  of  80  feet  wide  was  dredged  through  the  gravel  and 
>wlder  bar  near  Keithsburg. 

In  August,  1881,  a  survey  of  the  locality  was  made  to  determine  the  effect  of  theex- 
eme  hiffh  water  on  the  cut.  There  were  taken  and  plotted  12,500  soundings,  which 
owed  that  while  little  filling  had  taken  place,  there  still  remained  about  5,800  cubic 
trds  of  sand,  clay,  gravel,  and  bowlders  to  be  removed  to  complete  the  cut.  Authority 
expend  |5,000  on  this  work  from  appropriation  of  March  3,  1881,  for  improving 
iasiflsippi  River  from  Saint  Paul  to  Des  Moines  Rapids  was  granted,  and  an  agree- 
ent  was  entered  into  with  Whitney  6l  Son  to  remove  the  material  by  dredge  at  66 
iDts  per  cnbic  yard.  Extreme  high  water  which  followed  the  examination  prevented 
ly  work  being  done. 

Ill  E 
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KUSH  CHUTE  AND  HARBOR  OF  BURLINGTON,  IOWA. 

The  project  for  improviDg  the  river  in  this  v icini^  is  given  in  your  last  annual  report 
under  head  of  **  Improvement  of  Bush  Chute  and  Harbor  at  Burling^n,  Iowa.''  The 
work  at  that  time  was  carried  on  under  a  special  appropriation,  which  was  exhanated 
June  30,  1881.  Since  that  date  work  under  the  project  nas  been  carried  on  under  an 
allotment  from  the  general  appropriation,  Mississippi  River.  Saint  Paul  to  Dea  Moines 
Itapids.  During  the  early  park  or  the  year  the  extreme  hign  water  prevented  the  de- 
livery of  rock,  and  work  was  much  delayed.  From  July  &  until  August  22  the  work 
accomplished  was  the  storing  of  850  cubic  yards  of  rock  on  Rush  Island,  the  coUectioD 
of  a  quantity  of  brush,  and  making  same  into  fascines,  and  building  and  fitting  up 
mattress  and  quarter  boats. 

Dam  No.  2  (sheet  .58)  was  commenced  Aujrust  22  and  completed  September  3.  This 
closing  dam  connects  Rush  Island  (379)  with  a  small  island  in  the  chute,  and  ia  in- 
tended for  the  improvement  of  a  shallow  crossing  opposite  the  latter  island.  The  re- 
sults were  most  satisfactory.  This  dam  is  196  feet  long,  has  a  base  of  35  feet,  and  an 
average  height  of  10  feet,  being  brought  to  a  grade  of  4  feet  above  low  water  of  1864. 
There  were  used  in  this  dam  and  its  shore  protections  1,013  cubic  yards  bruah,  and 
1,198  cubic  yards  rock. 

Dam  No.  t  (sheet  58)  was  commenced  September  6  and  completed  September  17. 
This  closing  dam  connects  Islands  374  and  376.  It  is  460  feet  long,  with  a  base  of  32 
feet,  and  an  average  height  of  4|  feet  above  low  water  of  1864.  The  object  of  this 
dam  was  to  improve  the  channel  at  the  foot  of  Rush  Chut«.  No  opportunity  has  yet 
been  offered  to  determine  its  effect.  The  dam  contains  960  cubic  yards  of  brush,  and 
1,225  cubic  yards  of  rock.   • 

The  stone  used  for  dams  2  and  3  was  obtained  by  public  notice  and  sealed  proposals. 
The  rock  was  loaded  on  barges  belonging  to  the  United  States  at  the  quarries  below 
Burlington,  for  95  cents  and  $1.08.  Brush  was  obtained  by  day's  labor.  Towing  was 
done  by  United  States  tow-boat  No.  4,  and  material  was  put  in  by  day's  labor. 

SHOKOKON  SLOUGH. 

In  October,  1880,  authority  was  granted  for  closing  Shokokon  Slough  for  the  im- 
provement of  the  very  bad  bar  known  as  Burlington  Crossing.  The  entrance  to  the 
slough  being  shallow  and  rocky,  it  was  feared  trouble  might  be  experienced  in  low- 
water,  and  advantage  was  taken  of  the  high  water  in  early  part  of  1881  to  deliver  a 
quantity  of  rock  at  the  sit«  of  the  dam. 

Work  on  the  construction  of  dam  No.  1  (sheet  59),  which  extends  from  Illinois  shore 
to  Sauorweiu's  Island  and  closes  the  oast  branch  of  the  slough,  was  commenced  Sep- 
tember 19,  1881.  After  laying  one  continuous  mat  across  the  chute  and  .300  feet  of  a 
second  course,  work  was  suspended  on  account  of  the  impossibility  of  obtaining  bmah. 
which  was  covered  with  Hood  water.  This  dam  is  about  1,000  feet  long,  and  contains 
in  its  present  condition  1,340  cubic  yards  of  brush  aud  1,055  cubic  yards  of  rock. 

Dam  No.  2  (sheet  59),  which  extends  from  Sauerwein's  Island  to  Burlington  Island 
(377),  closes  the  west  branch  of  Shokokon  Slough.  Owing  to  high  water,  which  pre- 
vented obtaining  brush,  it  was  determined  to  construct  this  dam  of  rock  alone  if  a 
proper  foundation  could  be  found.  Borings  commenced  October  7,  and  taken  from 
40  to  80  feet  apart  on  proposed  line  showed  a  hard  bottom,  and  on  October  9  the  con- 
struction of  the  dam  was  commenced,  and  continued  to  >iovember  24,  when  running 
ice  put  a  stop  to  operations. 

This  dam  was  brought  to  an  approximate  height  of  6^  feet  above  low  water  of  1864, 
and  contains  5,120.21  cubic  yards  of  rock.  As  the  dam  was  built  at  a  very  high  staee 
of  water  its  top  could  not  be  properly  leveled,  and  a  little  more  work  will  be  l^quirM. 
The  present  condition  of  this  dam  cannot  be  stated,  as  it  has  been  completely  submersed 
since  its  construction  and  no  satisfactory  examination  could  be  msMie.  The  comple- 
tion of  these  dams  1  and  2,  which  will  effectually  close  Shokokon  Slough,  must  have  a 
most  beneficial  effect  on  the  main  river,  as  the  slough  formerly  earned  one-third  of 
the  discharge  of  the  river  at  this  point.  The  completion  of  the  work  is  of  great  im- 
portance, and  should  be  carried  out  as  soon  as  funds  are  available  and  the  stage  of 
water  x>ermits  work  to  be  resumed. 

COST  OF  WORK  AT  RUSH  CHUTE  AXD  SHOKOKON  SI^OUGH. 

There  has  been  expended  on  these  works  during  the  past  year,  including  oflSce  ex- 
penses and  contingencies,  $25,276. 49,  to  which  must  be  added  $3,999.65  expended  for 
storing  material,  Ac,  duringthe  previousyear,  making  a  total  expenditure  of  $29,276.14. 
Deducting  from  this  the  cost  price  of  rock  now  on  hand  and  not  yet  used,  $7,211.07, 
we  have  lor  cost  of  material  in  place  $22,065.07. 

There  were  11,911.21  cubic  yards  of  material  put  in  the  dams,  which  gives  a  cost 
per  yard  of  $1.85.  Nearly  all  the  work  done  in  the  vicinity  of  Burlington  was  carried 
on  at  a  very  high  stage  of  water  and  in  a  correspondingly  swift  current. 
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All  the  rock  for  the  Bash  Chute  dams  was  towed  apstream  8  miles  through  the 
Burlington  bridge. 

At  the  beginning  of  the  year  tow-boat  No.  4  (Hiram  Price),  purchased  in  June,  1881, 
four  barges,  and  one  quarter-boat  were  available  for  work  in  the  vicinity  of  Burling- 
ton. This  plant  was  increased  during  the  season  by  the  addition  of  seven  stone  barges 
and  one  mattress  boat. 

Steam  launch  No.  3  (Lnoia)  and  the  drill-boat  belonging  to  Bock  Island  Bapids 
improvement  were  also  made  use  of. 

BUILDING  BAROBS  AT  DAVENPORT,   IOWA. 

There  were  built  durine  the  year  by  Eckhardt  &,  Son  the  following  barges,  &c, : 
Fourteen  decked  flats,  68  net  by  16  feet  by  4  feet,  at  a  cost  of  $548,  for  use  as  stone- 
boats  ;  one  flat,  100  feet  by  20  feet  by  4i  feet,  at  $925,  for  use  as  a  mattress-boat ;  eight 
flats,  80  feet  by  16  feet  by  4  feet,  at  $6^5,  for  stone-boats ;  two  flats,  100  feet  by  20  feet 
bv  4i  feet,  at  |950,  for  matiiress-boats ;  two  52  feet  by  18  feet  by  3  feet,  at  $500,  for 

Efle-drivers ;  one  70  feet  by  20  feet  by  3  feet,  at  |700.    This  latter  carries  a  two-story 
ouse  on  it,  and  is  to  be  used  as  a  quarter-boat,  and  will  comfortably  accommodate 
fifty  men. 

BUILDING  BAKGBS  AT  DUBUQUE,   IOWA. 

Arrangements  were  made  with  Mr.  Joseph  Reynolds  for  building  ten  barges  80  feet 
by  16  feet  by  4  feet  at  a  cost  of  |660  each.     These  barges  are  nearly  completed. 
Very  respectfully,  yonr  obedient  servant, 

E.  F.  Hoffmann, 

ABBUfiant  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers f  U,  8.  A. 


U3. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  DES  MOINES  RAPIDS 
TO  MOUTH  OF  THE  ILLINOIS  RIVER. 

With  this  appropriation  works  for  the  benefit  of  through  navigation 
are  carried  on  at  points  selected  each  year  in  accordance  with  the  needs 
of  navigators. 

At  the  beginning  of  the  year  our  projects  included  the  continuance 
of  operations  in  the  vicinity  of  Gilbert's  and  Denmark  islands  and  the 
raising  and  strengthening  of  Canton  and  Sinoot's  Chute  dams. 

Work  at  these  points  was  carried  on  b^^  hired  labor  and  purchase  of 
material  in  open  market,  the  United  States  tow-boat  Ko.  5  and  plant 
being  used  for  handling  the  rock  and  putting  the  same  in  place. 

In  April,  1881,  the  river  began  rising  and  maintained  throughout  the 
greater  part  of  the  season  a  flood  stage,  the  only  interval  of  moderate 
water  favorable  to  our  work  occurring  in  latter  part  of  July  and  early 
part  of  August,  wheii  the  weather  was  too  hot  to  permit  of  active  opera- 
tions. 

The  late  opening  of  navigation,  running  ice,  protracted  high  water, 
excessively  hot  weather  in  midsummer,  together  with  bad  roads  to 
quarries,  owing  to  high  water,  and  consequent  slow  and  uncertain  deliv- 
ery of  rock,  the  scarcity  and  high  price  of  fuel,  &c.,  formed  a  combina- 
tion of  circumstances  unfavorable  to  economy  in  work,  and  the  cost 
was  much  greater  than  was  hoped  and  expected.  . 

Work  has  not  been  resumed  in  1882  on  account  of  high  water. 

To  Mr.  O.  K.  Chaffee,  assistant  engineer  in  charge  of  operations  in 
this  section  of  river,  much  credit  is  due  for  zealous  and  effective  work. 

VICINITY  OF  GILBERT'S  AND  DENMARK  ISLANDS. 

In  the  spring  of  1881  the  river  at  above  localities  not  showing  the  im- 
provement desired  it  was  determined  to  raise  and  strengthen  several  of 
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the  dams  which  had  been  built  in  previous  years,  and  also  to  continne 
work  upon  the  Denmark  Island  Dam.  Work  was  begun  early  in  the 
season  and  continued  until  July  15,  resumed  August  16,  and  continued 
from  that  time  until  December  10,  when  operations  were  interrupted  by 
cold  weather  and  the  fleet  was  sent  into  winter  quarters  at  Quincy. 

The  dam  across  Gilbert's  Chute  was  raised  to  about  an  average  eleva- 
tion of  7J  feet  above  low  water,  and  Dam  Ko.  4  from  Illinois  shore  and 
the  wing-dam  from  foot  of  Gilbert's  Island  to  about  6  feet.  The  Gil- 
bert's Chute  Dam  was  somewhat  damaged  by  ice  in  winter  of  1881-'82. 

Much  work  was  done  on  the  Denmark  Island  Dam  during  the  season, 
but  cold  weather  caused  a  susx)ension  of  operations  before  it  was  com- 
pleted. Some  8,8C0  yards  of  rock  were  used  in  this  part  of  the  work. 
The  total  amount  of  material  put  in  during  the  year  in  vicinity  of  Gil- 
bert's and  Denmark  islands  was  12,376.20  cubic  yards. 

A  survey  of  the  river  from  Cincinnati  Landing  to  Mundy's  Landing, 
made  late  in  1881  by  Inspector  W.  A.  Thompson,  shows  great  improve- 
ment in  several  of  the  formerly  bad  crossings,  but  demonstrates  the  ne- 
cessity of  completing  the  Denmark  Island  Dam  tor  the  betterment  of 
the  crossing  at  Mundy's  Landing. 

CANTON  AND  SMOOT'S  CHUTE  DAMS. 

On  September  19, 1881,  the  work  of  raising  and  strengthening  the 
two  dams  above  mentioned  was  begun  and  carried  on  until  October  31, 
when  extreme  high  water  caused  discontinuance  of  operations. 

The  dams  were  carried  up  to  an  elevation  of  7^  feet  above  low  water. 
It  was  intended  to  build  them  higher,  but  the  unusual  high  water  so  in- 
creased the  expense  that  the  work  was  abandoned  until  another  season. 
These  dams  are  reported  to  have  been  injured  in  winter  of  1881-'82  by 
the  ice,  which  went  out  at  a  much  higher  stage  than  usual. 

There  were  put  in  this  work  5,882  cubic  yards  of  rock,  at  a  cost,  in- 
cluding superintendence,  office  expenses,  &c.,  of  $10,066.16. 

GREGORY'S  LANDING. 

The  project  for  this  work  includes  the  construction  of  a  dam  from 
Hackley's  Island  to  the  tow-head,  and  the  protection  of  a  long  piece  of 
bank  above  Fox  River. 

The  contract  was  awarded  to  Whitney  &  Son  in  August,  1880,  but 
the  work  has  been  so  much  interfered  with  by  high  water  that  their 
contract  has  been  extended  to  December  31, 1882,  and  some  additional 
quantities  of  material  have  been  added  to  the  estimates,  to  be  put  in 
the  work  at  the  original  contract  price. 

Work  on  dam  was  resumed  September  10,  1881,  and  continued  to 
October  15,  and  then  stopped  on  account  of  a  flood  in  the  river. 

In  1882,  operations  were  carried  on  from  April  15  to  22,  when  the 
river  rising  and  covering  the  banks  compelled  a  discontinuance. 

SUMMARY  OF  WORK. 

1,951.53  cubic  yards  brnsh,  at  90  cents $1,756  38 

gj.'^aS.ie  cubic  yards  rock,  at  $1.55 3,929  50 

5,685  68 
Leas  ten  per  cent,  retained 568  59 

Amount  paid  contractors 5,117  29 

Superintendence  and  offlceexpenses 1,701  48 

Total  paid  during  year 6,818  77 
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PUROHASB  OF  AND  BEPAIRS  TO  PLANT. 

Oousiderable  additions  were  made  to  the  plant  belonging  to  this 
>iyropriation  during  the  past  year,  partly  by  purchase  and  partly  by 
nilcling  at  Qnincy,  HI.  Six  model  barges  have  been  contracted  for  on 
feo  Ohio  River,  three  at  Metropolis,  111.,  and  three  at  Jefferson ville,  Ind. 
h<3se  barges  are  now  nearly  ready  for  delivery.  A  dredge  and  six 
iimp-boats  are  also  in  process  of  construction.  The  machinery  for 
re<lge  is  being  built  by  Osgood  &  McNanghton,  of  Troy,  N.  Y.,  and 
Jt<3  liull  for  same  and  six  dump-boats  by  Jacob  Eckhardt  &  Son,  of 
►ax'enport,  Iowa.  Considerable  repairs  were  made  to  tow  boat  No.  5 
ncl  plant  during  the  past  winter  and  spring. 

QUARRY   AT  DIXON'S  LANDING. 

On  account  of  the  difficulty  of  obtaining  sufficient  quantities  of  stone 
w8  needed  and  the  high  price  at  which  it  is  held  by  private  parties,  it 
v^&  deemed  advisable  for  the  government  to  open  several  quarries  at 
lifferent  points,  and,  working  them  by  day's  labor,  obtain  a  supply  of 
*ock:  in  advance,  and  at  the  same  time  determine  experimentally  the 
u^tual  cost  of  procuring  and  loading  rock  on  barges  under  varied  con- 
litions. 

A.U  excellent  site  for  a  quarry  was  found  between  Dixon's  and  Brock's 
landings,  about  10  miles  above  the  mouth  of  the  Illinois  Eiver.  The 
rock  crops  out  along  the  shore  in  such  a  manner  that  but  little  strip- 
ping is  needed,  and  where  boats  and  barges  can  readily  gain  access. 
Tbe  right  to  quarry  privileges  on  some  800  feet  of  the  shore  was  ob- 
tained, and  a  force  of  men  set  at  work  on  May  24,  1882. 

^Work  has  been  continued  to  the  present  time  with  from  twenty-five 
to  forty-five  men,  and  some  9,600  yards  of  rock  have  been  taken  cuit, 
1t>roken  up,  and  piled  on  the  bank,  at  a  total  cost  of  $4,056.02. 

QUARRIES  IN  KEOKUK  CANAL. 

For  reasons  mentioned  above  a  quarry  was  opened  at  Ballinger's,  in 
tbe  Des  Moines  Kapids  Canal,  on  April  10, 1882,  with  a  force  of  twenty 
men.  The  stripping  at  this  point  being  found  too  heavy,  the  quarry 
was  abandoned  on  May  9,  and  a  new  quarry  opened  at  Rickey's  Point 
on  the  same  day. 

About  2,0(K)  yards  of  rock  have  been  taken  out  at  both  of  these  places, 
but  neither  proved  advantageous  in  an  economical  point  of  view. 

SNAG-BOAT   GENERAL  BARNARD. 

The  appropriation  for  operating  the  snag-boat  being  insufficient,  an 
allotment  was  made  from  this  appropriation. 

CURRENT  METER  OBSERVATIONS. 

Assistant  G.  A.  Marr  was  employed  during  a  part  of  the  year  in  the 
reduction  of  current  meter  observations  made  under  direction  of  Maj. 
i^.  U.  Farquhar  in  1878  and  1879.  A  progress  report  on  this  subject 
was  made  in  June,  1881,  and  is  contained  in  my  last  annual  report. 
There  still  remains  a  part  of  the  field  work  of  two  days  to  be  reduced 
and  compiled,  which  being  completed,  a  final  report  will  be  rendered 
with  the  full  tables  and  plates  necessary  to  make  it  intelligible. 
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SUMMARY  OF  EXPENDITURES  FOR  FISCAL  YEAR  BNDINO  JUNE  30,    1882. 

Gilbert^sand  Denmark  Islands.... $28,490  30 

Canton  aud  Smooths  Chute  dams 10,066  16 

Gregory's  Landing 6,818  77 

Porcfaase  and  repairs  of  plant 30,682  32 

Qnarry  at  Dixon's  Landing 4, 056  OS 

Qoarries  in  canal , 1,64065 

Snag-boat 5,06738 

Meter  observations,  surveys,  and  gauge-readers 1, 166  70 

87,988  » 
GENERAL  REMARKS. 

The  general  system  of  improvement  followed  on  this  sex^tion  of  river 
has  been  fnlly  given  in  former  reports,  and  will  not  be  here  repeated. 

The  work  of  the  past  year  has  not  been  pressed,  as  the  exceedingly 
high  stage  of  water  rendered  it  very  expensive  and  difficalt.  The  re- 
salts  obtained  are,  as  far  as  can  be  ascertained,  satisfactory,  but  as 
there  has  been  no  very  low^water  daring  the  year  saitable  for  careful, 
and  accurate  examinations,  the  exact  condition  of  the  dams  and  chau- 
nels  cannot  be  given.  Some  of  the  dams  have  been  injured  to  a  greater 
or  less  extent  by  the  ranuing  ice,  which  went  out  at  a  much  higber 
stage  than  usual.  This  danger  can  only  be  provided  against  by  build- 
ing the  dams  to  an  excessive  height.  To  what  extent  the  dams  have 
settled  has  not  been  definitely  determined,  but  except  in  a  few  cases  the 
settlement  is  not  very  great.  It  is  hoped  that  when  circumstances  per- 
mit, thitt  danger  of  settlement  may  be  almost  entirely  done  away  with 
by  providing  a  wide  and  deep  foundation  of  gravel. 

It  is  probable  when  the  stage  of  water  permits  work  to  be  resumed, 
improvements  will  be  made  at  Hackley's,  Canton,  and  Smoot's  Chutes, 
Marion  City,  Gilbert  Island,  Denmark  Island,  and  Louisiana,  but  nach 
points  cannot  be  given  with  certainty,  for  the  long-continued  high  stage 
of  water  has  undoubtedly  caused  many  changes  in  the  channel,  which 
may  develop  new  and  more  important  obstructions.  The  comparatively 
small  appropriations  under  which  this  work  is  carried  on-  prevent  any 
general  order  of  improvement  and  necessitate  each  year  the  selection  of 
a  few  of  the  points  which  for  the  time  being  are  the  most  troublesome 

To  carry  out  this  method  of  working,  a  large  plant  has  been  provided 
and  material  collected,  and  at  the  shortest  notice  any  portion  of  the 
river  can  be  attacked. 

As  the  government  is  now  provided  with  the  plant  and  outfit  needed 
for  carrying  on  extensive  work,  and  as  an  economical  method  of  working 
requires  liberal  appropriations,  it  is  hoped  that  if  the  general  system  of 
improvement  inaugurated  is  to  be  continued  this  section  of  the  river 
may  be  granted  the  sum  of  $500,000  for  the  fiscal  year  ending  June  30, 
1884. 

ABSTRACT  OF   APPROPRIATIONS. 

By  act  approved  Juno  18,  1878 $100,00^ 

By  act  approved  March  3,  1879 40,000 

By  act  approved  Juno  14,  1880 100,  OOP 

By  act  approved  March  3,  1881 175,000 

415,000 
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Money  statement. 

July  1,  1881,  amount  available $184,217  97 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1881 187,988  30 

July  1,  1882,  outstanding  liabilities 48,750  00 

136,738  30 

July  1,  1882,  amount  available 47,479  67 

Amount  appropriated  by  act  passed  August  2,  1882 200,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 247, 479  67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  500, 000  00 


U4. 

COMPLETION  OF  WORK  OF  REMOVING  SAND-BAR  IN  MISSISSIPPI  RIVER 
OPPOSITE  GUTTENBERG,  IOWA. 

As  described  in  last  year's  report,  work  at  this  point  was  began  in 
November,  1880,  under  an  allotment  of  $3,000  from  appropriation  for 
improving  Mississippi  Eiver,  Saint  Paul  to  Des  Moines  Eapids,  and  that 
amount  was  expended  in  partially  constrncting  a  dam  of  brash  and 
stone  across  Swift  Sloagh. 

By  act  of  March  3, 1881,  Congress  provided  $5,000  for  completing 
this  and  other  proposed  work. 

On  April  5, 1882,  tow-boat  No.  3  (Vixen)  and  barges  resumed  work  on 
the  dam.  This  work  consisted  in  completing  aboat  100  feet  of  apron, 
and  sinking  three  layers  of  mats,  370  feet  long,  across  the  chute,  and 
one  course,  60  feet  in  length,  near  center  of  dam. 

The  first  two  courses  of  mats,  and  a  part  of  the  third  course,  are  20 
feet  wide,  the  remainder  being  12  to  14  feet  wide.  The  portion  of  apron 
put  in  was  of  20-foot  brush,  and  the  entire  apron  was  made  12  feet  wide. 
The  crest  of  the  dam  was  brought  to  an  approximate  grade  of  6  feet 
above  low  water,  the  top  course  being  thoroughly  covered  with  a  layer 
of  rock  3  to  4  feet  in  thickness. 

AMOUNT  OP  MATERIAX  PUT  IN. 

Cubic  yards. 

Brush 647.00 

Rock 1,914.60 

Total 2,561.60 

On  April  18,  on  completion  of  dam,  the  fleet  returned  to  Dubuque, 
Iowa,  and  was  laid  up. 

There  remains  available  for  shore  protection  on  head  of  island,  &c., 
the*  sum  of ,  which  will  be  expended  during  present  season. 

As  present  plans  do  not  contemplate  any  further  work  in  this  chan- 
nel, no  additional  appropriation  is  asked  for. 

ABSTRACT  OF  APPROPRIATIONS. 

By  allotment  of  act  approved  June  14, 1880 |3, 000 

B.y  act  approved  March  3,  1881 5,000 

8,000 
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Money  statement. 

July  1,  1881,  amount  available |5,0Ui  00 

Jaly  1,  1882,  auionnt  expended  during  fiscal  year,  exclnsiye  of  oatatandine 
liabilitiea  July  1,  1881 2,472:3 

July  1,  1882,  amount  available 2,527  2a 


Us- 

REMOVAL   OF    BAR    IN    THE    MISSISSIPPI    RIVER   OPPOSITE   DUBUQUE, 

IOWA. 

Surveys  of  the  Dubuque  Bars  were  made  in  August,  1881.  and  the 
maps  indicated  a  slight  shoaling  outside  of  the  area  dredged  over  in 
former  years,  and  it  also  seemed  probable  that  a  radical  change  in  the 
bed  of  the  river  between  the  levee  and  the  bridge  was  taking  place. 

But  as  there  was  no  complaint  in  regard  to  the  main  bar  at  Dabnqne, 
and  as  tiie  ferry-boat,  owing  to  the  formation  of  a  very  shoal  bar  at  East 
Dubuque,  was  unable  to  land  there,  it  was  thought  best  to  perform  some 
dredging  at  the  latter  point.  Authority  for  the  expenditure  of  $2,O0U 
having  been  granted,  an  agreement  was  made  with  Whitney  &  Son  for 
dredging  at  ^  cents  per  cubic  yard. 

Work  was  begun  September  12  and  carried  on  until  the  22d,  when, 
on  account  of  high  water,  operations  ceased. 

During  this  time  3,670  cubic  yards  of  material  were  removed. 

The  balance  now  available  will  probably  be  sufficient  to  carry  on  such 
work  in  connection  with  the  removal  of  the  Dubuque  bars  as  may  be 
necessary  during  the  fiscal  year  ending  June  30,  1884,  and  therefore 
nothing  is  asked  for  under  this  appropriation. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  August  14,  1876 15,000 

By  act  approved  June  18,  1878 10,000 

By  act  approved  March  3, 1879 4,000 

By  act  approved  June  14,  1880 7,000 

By  act  approved  March  3,  1881 - 5.000 

41,000 

There  passed  Dubuque  Bridge  during  season  of  1881,  4,710  steam- 
boats, 653  barges,  and  1,380  rafts. 

COMMERCIAL  STATISTICS  OF  THE  CITY  OF  DUBUQUE  FOR  1881. 

Receipts  by  river : 

Lo{?s  and  lumber feet . .  81, 000, 000 

Oats r ..pounds..  19,969,000 

Wheat do....        770,000 

Butter r do 90,  GOD 

Lead do....     1,700,000 

Salt  and  cement barrels..     1,500,  GOD 

Coal pounds..  27,512,714 

Passengers ' 13, 300 

The  total  shipments,  including  grain  and  merchandise  of  all  kinds,  amounted  to 
about  90,000,00U  pounds. 

Money  statement 

July  1,  1881,  amount  available $11, 977  11 

July  1, 18b2,  amount  expended  during  fiscal  year,  exclnsive  of  outstanding 
liabilities  July  1,  1881 1,222  01 

July  1,  1882,  amount  available 10,755  10 

Amount  (estimated)  required  for  completion  of  existing  project 9, 770  03 
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:e:stablishment  of  an  ice  harbor  at  dubuque,  iowa. 

United  States  Engineer  Office, 

Bock  Island^  111.^  December  31,  1880. 
rKSiSSAL :  lu  accordance  with  directions  contained  in  your  indorae- 
It  of  December  24, 1880,  on  a  letter  dated  December  21, 1880,  from 
Hon.  Thomas  Updegraff  to  the  honorable  Secretary  of  War,  referring 
ibe  establishment  of  an  ice  harbor  at  Dubuque,  Iowa,  I  have  the  honor 
oialce  the  following  rei)ort,  with  two  sketches  attached. 
Lliere  is  no  doubt  that  a  good  ice  harbor  is  needed  in  this  section  of 
\  Upper  Mississippi  Eiver.  Indeed,  there  are  but  three  points  between 
int  Paul  and  Saint  Louis,  some  700  miles  of  river,  where  a  boat  can 
sheltered  for  the  winter  and  have  facilities  such  as  Dubuque  otfers. 
e  tliree  places  are  Quincy,  where  the  government  has  already  opened 
excellent  harbor ;  Keokuk,  where  the  canal  affords  a  few  deep  holes 
limited  area  in  which  a  boat  can  lie  during  the  winter;  and  La 
osse,  where  the  mouth  of  Black  River  furnishes  a  safe  refuge. 
It  is  true  thei*e  are  a  few  bays  and  sheltered  places  under  islands  and 
dnts  scattered  along  the  Mississippi  where  boats  can  be  laid  up  in 
mparative  safety,  but  these  are  generally  remote  from  any  town  or 
^iise,  ayd  are  at  best  precarious.  Having  so  few  harbors,  the  most  of 
e  steamers  are  hauled  out  every  winter  either  on  private  ways,  kept 
>  at  considerable  expense,  or  at  the  several  ship-yards  along  the  river, 
hich,  however,  can  accommodate  only  a  portion  of  the  boats.  This 
anner  of  laying  a  boat  up  for  the  winter  entails  a  heavy  annual  tax  oti 
le  owners,  the  cost  of  hauling  out  a  steamer  varying  from  $100  to  $500, 
ccording  to  the  tonnage,  besides  the  calking  which  is  necessary  before 
le  boats  can  be  launched  again  on  the  opening  of  navigation.  There 
re  from  twenty  to  thirty  steamers  on  this  section  of  the  river  which 
ronld  find  a  convenient  ice  harbor  at  Dubuque,  besides  a  great  number 
f  barges,  wood  boats,  &c.,  representing  a  large  amount  of  i)roperty. 

The  essentials  of  a  good  ice  harbor  for  the  Upper  Mississippi  may  be 
nmrnarized  as  follows : 

Ist.  Absolute  safety.  This  means  a  bay  where  there  is  still-water 
knd  freedom  from  running  ice  at  all  stages  of  the  river ;  also  a  sufficient 
Lepth  to  float  crafts  of  all  sizes,  whether  loaded  or  light,  that  may  want 
El  refoge. 

2d.  Accessibility,  or,  in  other  words,  nearness  to  the  main  channel  of 
bhe  river,  with  a  good  chance  to  get  into  the  harbor  even  after  the  ice 
bad  begun  running. 

3d.  Convenience  to  shipyards,  machine-shops,  and  all  the  other  facil- 
ities of  a  large  town. 

In  the  first  respect,  the  harbor  proposed  at  Dubuque  leaves  nothing 
to  be  desired.  Thirtl-street  embankment,  the  top  of  which  is  20  feet  above 
low-water  mark,  forms  the  upper  side  of  the  harbor,  and  is  never  over- 
flowed by  the  river  except  at  extreme  high-water,  say  once  in  ten  years. 
This  extreme  high-water  never  occurs  when  there  is  ice  in  the  river,  and 
we  may  conclude  therefore  that  the  harbor  below  it  will  be  perfectly  safe. 

In  the  second  resf)ect  the  harbor  has  advantages  also.  There  has 
been  a  good  channel  dredged  up  to  its  mouth,  and  the  sand-bar  marked 
A  in  the  drawings  forms  a  lee  under  which  boats  can  take  refuge  when 
the  ice  is  running  until  a  passage  can  be  cut  for  them  into  the  harl>or 
itself. 

In  the  third  respect,  Dubuque  offers  as  good  facilities  as  any  city 
above  Saint  Louis  for  repairing  steam  and  other  crafts. 

There  are  large  machine  and  boiler  shops,  a  great  lumber  market,  and 
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s>  ship-yard,  where  skilled  shipwrights  can  be  secured,  making  the  lay- 
ing up  of  a  boat  at  Dubuque  particularly  desirable. 

Waple's  Cut,  where  it  is  proposed  to  dredge  out  a  basin,  ha«  been  for 
jears  used  by  the  different  Upper  Mississippi  steamboat  lines  for  a  winter 
harbor,  as  well  as  by  a  great  number  of  other  parties  owning  bargw 
and  boats  in  the  wood  trade.  Of  late  years,  however,  it  has  been  grad- 
ually filling  up  by  the  deposit  from  the  sewers  (shown  on  the  maps),by 
the  muddy  water  coming  from  the  Third-street  opening  during  higb 
stages  of  water,  and  by  the  breaking  up  and  washing  off  of  lumber  rate 
towed  in  by  hand.  Only  a  small  portion  of  the  area  included  in  the 
map  (No.  2)  has  at  present  as  much  as  2  feet  at  low- water,  and  boats 
are  consequently  liable  to  become  frozen  to  the  mud  bottom  and  sunk 
when  the  water  rises. 

Some  arrangement  should  be  made,  if  the  government  undertakes  to 
excavate  a  harbor,  by  which  it  can  control  tlie  movements  of  craft  using 
it,  and  prevent  the  casting  of  ashes  and  cinders  into  the  dredged  basin, 
the  washing  off  of  rafts,  and  the  deposit  of  foul  matter  from  the  above- 
mentioned  sewers.  The  depth  required  is  at  least  six  feet  at  low-wata. 
This  leaves  a  margin  for  gradual  filling,  and  also  for  the  contingency  of 
the  water  falling  below  standard  low-water,  as  sometimes  occurs  during 
ice-gorges. 

The  area  required  for  the  boat«  plying  on  the  Upper  Mississippi  Biv^ 
ranges  from  6JW)0  to  20,000  square  feet  each ;  for  barges,  1,000  to  5,0W 
square  feet.  The  total  area  within  the  contour  of  3.2  feet  above  low- 
.  water  which  it  is  proposed  to  utilize  for  a  harbor  by  dredging  is  502,500 
square  feet.  This  would  give  room  for  twenty  of  the  larger  steameR 
and  fifty  barges,  which  is  ample  for  present  requirements.  This  arei 
can  be  readily  extended  at  any  time,  either  by  excavating  over  the  whole 
surface  included  between  Third-street  embankment  and  First  street,  or 
by  cutting  a  passage  through  Third  street  and  making  another  bawsii 
above  it.  The  following  table  gives  the  area  and  the  approximate  amom: 
of  dredging  required  to  give  6  feet  at  low- water  between  the  lines  marked 
o  o,  n  n,  and  m  m,  on  sheet  No.  2: 

Table  of  areas  and  approximate  amoutiUt  ofdredgivg  required  for  an  i4se  harbor  at  Ihibmpt 

Iowa. 


Description.  Area. 


Square  feet. 
125,000 
225,000 

S9fu.r.^r^ 

55.  n 

152.000 

42.3* 

502,000 

131.  C 

Lineo  o  to  nn 

Line  nntomm.. 
Line  mm  to  river. 


The  embankment  on  First  street  should  be  riprapped,  after  the  dred? 
ing  along  its  face  is  completed,  for  some  1,100  feet.  This  would  requiit 
about  3,000  cubic  yards  of  rock. 

The  small  opening  marked  B  in  the  Third-street  embankment  shook 
be  closed  by  a  sluice-way  to  prevent  the  flow  of  muddy  water  at  hi^ 
stages,  and  at  low  stages  to  permit  of  occasional  sluicing  to  prevent  the 
water  in  the  harbor  from  becoming  stagnant.  The  cost  of  this  sluice 
gate  is  estimated  at  $700. 

There  follows  an  estimate  of  the  cost  of  the  whole  work,  on  the  line 
above  stated,  included  within  the  contour  of  3.2  feet  above  low- water,  * 
shown  in  sheet  2  accomi)anying. 
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JSSTIHATE  FOR  ICE  HARBOR    AT    DUBUQUE,   IOWA,  TO  CONTAIN    AN  AREA  OF  503,000 

SQUARE  FEET. 

Dredging  134,452  cubic  yards  mud,  Hand,  &c.,  at  25  cents ^,613 

Kiprap,  about  1,100  feet  on  First  street,  3,000  cubic  yards  rock,  at  $1.50 4, 500 

•Sluice-way  at  Third-street  opening 700 

Engineering  and  contingencies 1, 187 

40,000 

Very  respectfully,  your  obedieut  servant, 


The  Chief  of  ENaiNEERS,  U.  S.  A. 


A.  Mackenzie, 
Captain  of  Engineers. 


U6. 

IMPROVEMENT  OF  ROCK  ISLAND  RAPIDS,  MISSISSIPPI  RIVER. 

The  work  contemplated  at  the  beginning  of  the  fiscal  year  was: 

1.  To  make  thorough  examinations  of  the  cuts  through  the  various 
chains,  and  of  other  localities  where  obstructions  were  reported  to 
<exist. 

2.  To  dredge  out  the  loose  rock  at  Saint  Louis  chain,  which  had  been 
broken  up  by  blasting  with  dynamite. 

3.  To  establish  channel  marks  and  buoys  for  the  aid  of  navigation. 
Surveys  were  made  at  Smith's,  Saint  Louis,  and  Campbell's  chains 

in  September,  1881. 

On  account  of  high  water  further  examinations  were  postponed  until 
December,  when  a  thorough  survey  of  Duck  Creek  chain  wa«  com- 
pleted. 

These  surveys  developed  the  existence  of  considerable  loose  rock, 
and  projecting  points  of  ledges,  which  still  remain  to  be  removed,  and 
especially  at  Duck  Creek  and  Campbell's  chains. 

An  agreement  was  made  with  Whitney  &  Son  to  dredge  at  Saint 
Louis  chain,  and  work  was  carried  on  at  that  point  from  the  5th  to  the 
18th  of  August,  during  which  time  415  cubic  yards  of  rock  were  re- 
moved, at  a  cost  of  $1,292. 

With  the  exception  of  two  points  of  rock,  which  are  about  1  foot 
above  grade,  and  which  will  probably  be  cut  down  by  the  use  of  a  chisel 
boat,  work  at  this  chain  is  completed. 

During  August,  1881,  the  establishment  of  buoys,  which  liad  been 
necessarily  postponed  on  account  of  high  water,  was  accomplished. 
These  buoys  have  proved  to  be  very  useful  to  navigators,  but  great  dif- 
ficulty is  experienced  in  keeping  them  in  place,  they  being  frequently 
swept  away  by  rafts  and  steamboats.  High  water  the  present  season 
lias  thus  far  prevented  the  placing  of  the  buoys,  but  everytiiing  is  in 
readiness  for  so  doing  when  the  water  subsides  suflSciently. 

With  the  balance  of  appropriation  of  March  3, 1881,  it  is  proposed 
to  carry  out  the  unaccomplished  portion  of  the  work  laid  out  f<9r  last 
year,  and  in  addition,  to  maintain  the  buoys  on  the  rapids.  It  is 
hoped  that  steps  may  soon  be  taken  to  inaugurate  the  work  of  widen- 
ing and  deepening  the  present  channel.  This  was  fully  referred  to  in 
my  annual  report  for  1880. 

The  money  now  available  will  complete  this  work  as  originally  pro- 
jected, excepting  the  removal  of  obstructions  at  Duck  Creek  chain, 
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which  work  was  only  developed  by  surveys  made  since  rojmer  estimates 
were  prepared. 

It  is  probable  tbis  work  can  be  accomplished  during  the  present  sea- 
son by  adding  to  funds  available  a  small  allotment  from  appropriation 
for  ''improving  Mississippi  Eiver,  Saint  Pauf  to  Des  Moines  Bapids.'^ 

To  provide  for  the  expense  of  the  maintenance  of  buoys,  and  perma- 
nent channel  marks,  and  for  the  continuance  of  such  inspection  and 
superintendence  as  is  required  in  the  interests  of  present  and  future 
navigation,  a  small  appropriation  should  be  made  annually. 

For  details  of  the  work  I  would  respectfully  refer  to  the  accompany- 
ing report  of  Mr.  E.  F.  Hoffmann,  the  assistant  in  charge. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved.Tune  23, 186« $100,  Cv> 

By  act  approved  March  2, 1867 200. Ou) 

By  allotment  from  appropriation  of  July  25, 1868 156,  Oft* 

By  allotment  from  appropriation  of  April  10,  1869 133,  KO 

By  act  approved  July  11,  1870 150,  Ouo 

By  act  approved  March  3,  1871 15t»,  0*» 

By  act  approved  June  10,1872 SO.OOif 

By  act  approved  March  3,  1873 50,0(»' 

By  act  approved  June  23, 1874 50,0i«' 

By  act  approved  March  3, 1875 50,0v 

By  act  approved  August  14,  1876 25,  tw 

By  act  approved  June  18, 1878 30, 0» 

By  act  approved  March  3,  1879 6,0» 

By  act  approved  June  14,  1880 8  OW- 

By  act  approved  March  3,  1881 j?,  OOy 

Total 1,166,6.V 

Money  statement, 

July  1,  1881,  amount  available fll,210d^ 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
lia^iilitiesJuly  1,  1881 6,219^ 

July  1,  1882,  amount  available 4,990  K' 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .       5,  OOi*  (* 


repokt  of  mr.  k.  f.  hoffmann,  assistant  enginker. 

United  States  Engineer  Office, 

Rode  island,  III,  Julg  1,  1862. 

Major  :  I  have  the  honor  to  present  my  annual  report  on  improvenieut  of  Botk 
Island  Rapids,  Mississippi  River,  for  the  fiscal  year  ending  June  30,  1882. 

The  water  in  the  river  remained  at  such  a  high  stage  during  July,  18i:<l.  that  tbe 
proposed  establishment  of  buoys  had  to  be  postponed,  but  during  the  month  the  Bt«air>- 
launch  Lucia  towed  the  steam-drill  and  other  boats  up  the  rapids  to  upp«r  chain,  an^ 
a  field  party  established  bench-marks  near  the  different  chains  to  be  used  in  tJbe  pro- 
posed surveys. 

Preparatory  w^(»rk  in  reference  to  dredging  at  Saint  Louis  chain  was  also  perfomW 

In  August  the  system  of  buoys  was  placed.  Twenty-two  spar-buoys  were  used,  eacl: 
12  feet  loug,  and  of  12  and  4  inches  diameter  at  the  ends.  They  were  attaobed  by  chaitf 
to  ring-bolts  inserted  in  the  rockj'  bottom  by  aid  of  the  steam-drill. 

Years  of  experience  and  experiment  have  shown  the  difficulty  of  holding  buoys  !• 
their  ijlaces  on  these  rapids,  they  being  sooner  or  later  detached  by  passing  rafts.  0: 
the  twenty-two  buoys  established  in  1881  but  eleven  were  found  at  the  close  of  tbt 
season  of  navigation,  the  remainder  having  been  wrenched  away  and  lost. 

An  agreement  was  made  with  Whitney  i  Son  to  remove  by  dredge  a  patch  of  roci 
at  Saint  Louis  chain,  which  had  been  broken  by  blasting  with  dynamite  in  l'?79.  A.* 
no  exact  estimat«  could  be  made  of  the  quantity  of  rock  to  be  removed  it  was  decidec 
to  hire  the  dredge  by  the  hour,  and  the  price  agreed  upon  was  $12.  On  Aogii«t  ^ 
dredging  was  begun  at  Saint  Louis  chain  and  continued  until  the  18th.     During  tba: 
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Lo  cu.l>ic  yards  of  rock  were  removed  and  dumped  on  the  Illinois  shore  at  a  cost 


opting  at  two  points,  whicli  were  found  to  be  1  foot  above  grade,  the  subaqueous 
IK  'wapfi  found  well  executed.  These  points  will  be  cut  down  b^  chisel-boat,  as 
iK  l>eing  already  partly  shattered  would  not  show  good  results  m  blasting, 
d-derableof  the  rook  of  Saint  Loms  Chain  which  had  been  broken  up  by  blasting, 
L&^e  been  carried  into  deep  water  by  ice,  as  much  less  was  found  and  removed 
dredge  than  had  been  estimated  as  broken  up. 

s^arci  to  the  relative  merits  of  chisel  work  and  subaqueous  blasting,  I  may  say 
>r  ^vrorking  a  comparatively  large  area  of  rock  to  a  depth  of  1  foot  or  less  in 
re,  llie  chisel  is  preferable,  but  tor  small  areas  and  deeper  excavations  blasting 
better  results.  Both  methods  are,  however,  inferior  when  the  area  and  quantity 
avatioD  are  sufficient  to  Justify  the  construction  of  a  coffer  dam. 
fhe  purpose  of  ascertaining  if  loose  rock  had  been  carried  into  the  various  cuts  by 
prater  or  ice,  a  survey  was  ordered,  and  a  party  took  the  field  in  September,  1881. 
September  Upper  Chain,  Saint  Louis  Chain,  and  Campbell's  were  thoroughly 
edy  some  eleven  thousand  soundings  being  taken. 

)  sux'veys  were  stopped  by  high  water,  but  resumed  in  December,  when  a  careful 
ination  of  Duck  Creek  (5haiu  was  made,  seven  thousand  soundings  being  taken 
ftt  point. 

Mse  Burvoys  were  plotted  in  winter  188l-*82,  and  the  maps  developed  consider- 
rook  bbstrnction  at  Duck  Creek  and  Campbell's  chains. 

s  proposed  to  break  up  the  rock  thus  discovered  by  means  of  a  chisel  boat,  and 
re  tlie  fragments  with  a  dredge.    The  steam  launch  Lucia  did  excellent  service 
\g  tlie  season  in  placing  buoys  and  towing  steam  drill  into  position, 
^parations  have  been  made  for  placing  buoys  during  present  season,  but  the  river 
£tia  far  remained  so  high  as  to  prevent  the  prox)or  execution  of  the  work. 
Very  respectfully,  your  obeilient  servant, 

E.  F.  Hoffmann, 
Assistant  Engineer. 
ij.  A.  Mackenzie, 

Corps  of  Engineers  J  U.  S.  A. 


U7. 

IMPROVEMENT  OF  HARBOR  AT  ROCK  ISLAND,  ILLINOIS. 

To  project  was  made  for  the  expenditure  of  the  appropriation  of 

OOO  made  by  act  of  March  3, 1881,  as  other  work  of  greater  impor- 

ce  occupied  nearly  all  of  the  time  of  all  the  dredges  on  the  river. 

[?here  was  in  addition  to  the  above  sum  a  balance  of  $1,360  available 

m  the  appropriation  of  June  14,  1880,  and  a  portion  of  this  sum  was 

>d  in  removing  obstructions  from  along  the  city  wharf.    An  agree- 

nt  was  made  with  Whitney  &  Son  for  the  use  of  one  dredge  at  $10 

r  hour. 

Between  August  30  and  September  5, 1881,  material  was  removed  to 

3  amount  of  407  cubic  yards,  and  at  a  cost  of  $690. 

There  still  remains  available  for  use  on  this  improvement  the  sum  of 

.669.62,  which  will  be  used  as  circumstances  may  justify. 

No  further  amount  is  asked  for  fiscal  year  ending  June  30, 1884. 

COMMERCIAL  STATISTICS  OF  ROCK  ISLAND,  ILLINOIS  FOR  1880. 

Tons. 

Kseipts  by  river 34, 942 

lipments  by  river 12,062 

Total  carried 47,004 

imber manufactured feet..  70,774,778 

lingles  manufactured pieces. .     7, 870, 500 

»th8 do....  13.135,000 

iokets do 296,475 

There  pas8e<l  Rock  Island  Bridge  during  season  of  1881, 2,711  steamboats,  449  barges, 
ttd  95.1  rafts. 
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ABSTRACT  OF  APPROPRIATIONS. 

By  act  approvedJune  14. 1880 96,00(^ 

By  act  approved  March  3, 1881 6,0(M> 

Total U,m 

Money  statement 

July  1,  1881,  amount  available '.  $7,359  & 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 690  OD 

July  1,  1882,  amount  available 6,669  S 

Amount  (estimated)  required  for  completion  of  existing  project 14» 759  Id 


U8. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  AT  ANDALUSIA,  ILLINOIS. 

The  original'  project  for  this  work  as  contained  in  my  rejiort  of  ]>•' 
cember  17, 1880,  contemplates — 

1.  The  construction  of  a  dam  (No.  1)  from  Illinois  shore  to  Island  32L 

2.  Protection  of  Island  321  for  about  900  feet 

3.  Construction  of  a  dam  (No.  2),  with  necessary  shore  protections,  be 
tween  Islands  320  and  321. 

4.  Construction  of  a  dam  (No.  3)  between  Islands  319  and  318. 
Prior  to  commencement  of  construction  a  thorough  examination  of  the 

locality  was  made,  and  it  was  deemed  advisable  to  begin  only  that  part 
of  the  work  which  the  funds  available,  $6,000,  would  be  sufficient  to 
complete.  Accordingly  the  work  consisted  in  protecting  the  head  of 
Island  321,  and  constructing  Dam  No.  2,  between  Islands  319  and  320. 
Operations  were  begun  Augusts,  1881,  and  completed  September  J, 
1881 ;  the  work  being  done  under  contract  with  Whitney  &  Son,  of 
Keokuk,  Iowa,  at  a  price  of  $1.85  per  cubic  yard  for  rock,  and  $1J25 
per  cubic  yard  for  brush. 

ISLAND  321. 

The  head  of  this  island  was  protected  by  a  strong  revetment  of  brush 
and  stone  for  a  length  of  510  feet,  the  riprap  being  carried  up  the  slope 
of  the  bank  from  15  to  20  feet. 

DAM  NO.  2,  ISLAND  319  TO  320. 

This  dam,  483  feet  in  length,  composed  of  alternate  layers  of  brash 
and  rock,  was  completed  to  a  height  of  3  feet  above  low  water,  the  shores 
at  each  end  being  well  protected  by  riprap. 

COST  OF  WORK. 

2,006.9  cubic  yards  rock,  at  $1.^5 $3,712  76 

1,270.4  cubic  yards  brush,  at  $1.25 1,688  00 

Engineering  and  contingencies d3  90 

Total    6,384  « 

On  a<*.count  of  the  destruction  of  the  warehouses  at  Andalusia  by  ice 
in  the  winter  of  1880  and  1881,  very  little  shipping  was  done  in  1881. 
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ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  3,  1881 $6,00a 

Money  statement 

July  1,  1881,  amoant  available |5,960  45 

July  1,  1882,  amoQut  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 5,384  6G 

July  1, 1882,  amount  available 575  79 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00- 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1884.  12, 000  00 


Ug. 
IMPROVEMENT  OF  HARBOR  AT  MUSCATINE.  IOWA. 

At  the  time  of  my  last  aunaal  report  work  of  dredging  in  the  harbor  wa» 
being  carried  on  under  agreement  with  Whitney  &  Son,  at  a  price  of  20 
cents  per  cubic  yard,  and  was  continued  until  July  14, 1881. 

The  dredging  was  principally  done  at  mouth  of  Papoose  Creek  and 
along  the  city  wharf. 

Under  the  appropriation  of  $7,500,  of  June  14, 1880,  the  agreement 
was  made  with  Whitney  &  Sou,  and  as  the  amount,  $2,500,  appropriated 
by  act  of  March  3, 1881,  was  too  small  to  justify  advertising  for  pro- 
posals, this  agreement  was  extended  to  cover  the  latter  appropriation. 

The  total  amount  of  material  removed  under  these  two  appropriations 
between  October  11,  1880,  and  July  14,  1881,  amounts  to  42,124  cubic 
yards. 

SUMMAKY  OF  WORK. 

18,294  cubic  yarda  material  dre<lged,  at  20  cents $3, 658  80 

Eugineering  and  contingeiLciea 277  43 

Total 3,936  23 

The  work  has  thus  far  proved  very  successful,  the  current  at  present 
sweeping  along  the  wharf  and  preventing  deposits. 

Money  statement. 

July  1,  1881,  amount  available $4,356  49 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 3,936  23 

July  1,  1882,  amount  available 420  26 

Amount  appropriated  by  act  passed  August  2,  1882 2,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 2, 920  26 

Amount  (estimated)  required  for  completion  of  existing  project 1, 750  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eniling  June  30, 1884.     2, 500  00 

COMMERCIAL  STATISTICS. 

Lumber  manufactured feet. .  75, 000, 000 

Lath pieces..  23,000,000 

Shingles do....  20,500  000 

Pickets do....  85,000 

Doors 65,000 

Blinds pair..  35,000 

Windows 95.000 
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Shipments  by  river : 

General  merchandise paoka/^es..  39,512 

Apples barrAls. .  500 

Sweet  potatoes do. . . .  14, 062 

Oatmeal packages. .  •  7,600 

Stock head..  212 

Washboards dozen..  500 

Wagon  brakes bandies..  3,300 

Canned  goods cases..  7,600 

Melons No...  120,000 

Flour barrels. .  427 

Potatoes sacks . .  2, 340 

Grain bnshels..  250,000 

Hay bales..  1,000 

Receipts  by  river: 

Stock head..  53 

Merchandise packages..  72,543 

Flour barrels . .  2, 340 

OU do....  942 

Lime  and  cement do 2,776 

Agricultural  implements packages..  5,229 

Lumber : feet..  25,000 

ABSTRACT  OF  APPROPBIATIONS. 

By  act  approved  March  3, 1879 97, 500 

By  act  approved  June  14,  1880 7,500 

By  act  approved  March  3,  1881 2,500 

Total 17,500 


U  ID- 
IMPROVEMENT  OF  HARBOR  AT  FORT  MADISON,  IOWA. 

No  work  of  construotion  was  done  during  the  fiscal  year. 

In  the  early  part  of  September,  1881,  a  survey  was  made  and  a  pro- 
ject submitted  on  September  16  asking  authority  to  expend  the  $2,500 
available  under  act  of  March  3, 1881,  and  snch  an  allotment  as  might 
be  necessary  from  appropriation  for  improving  Mississippi,  ^^  Saint  Paul 
to  Des  Moines  Bapids,"  for  continuing  protection  of  Niota  Island,  pro- 
tecting head  of  Island  393,  and  laying  a  course  of  stone  and  brush  from 
Island  392  to  393  to  prevent  further  scour  in  the  chute  between  those 
islands.  Authority  was  also  requested  to  make  an  informal  agreement 
with  private  parties  for  performing  the  work.  This  authority  was  granted 
by  letter  of  September  28,  1881,  and  bids  were  asked  for,  but  being  ex- 
cessive were  rejecte(L 

It  is  proposed  to  carry  out  the  above  project  the  present  season,  either 
by  hired  labor  and  use  of  the  public  plant,  or  by  agreement,  if  reason- 
able terms  can  be  procured. 

Fort  Madison  is  unfortunately  situated  in  a  deep  bend  of  the  river, 
and  extensive  works  commencing  some  distance  above  the  city  will  be 
required  to  maintain  a  channel  along  its  front.  This  work  shonld  be 
commenced  during  the  present  season,  but  can  only  be  accomplished 
by  adding  to  the  small  appropriation  now  available  a  large  allotment 
from  the  general  appropriation  for  improving  the  Mississippi  River, 
Saint  Paul  to  Des  Moines  Bapids. 
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Money  statement 

!».    XeBt^l,  amount  available $2,500  00 

X«    lt^«S2,  amonut  expended  during  fiscal  year,  exolnaive  of  outstanding 
»l>illt;ic«  July  1,1881 225  75 

'   X,    18S2,  amount  available 2.274  25 

»unt:  ( estimated)  required  for  completion  of  existing  project 6, 086  87 

»uxx  t;  T;hat  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1884 .     6. 100  00 

OOMMBKCIAL  STATISTICS  OF  CITY  OF  FORT  MADISON,  IOWA,  FOR  1881. 

i:il>er  manufactured feet..  28,000,000 

K&^lcMa pieces..  36,000,000 

iti do....  11,000,000 

nor  manufactures value..  |1, 000, 000 

^Ifec^    amount  of  grain  shipped  was,  in  1881,  1,350,000  bushels,  and  of  timothy  seed 
700  Viashels. 

ABSTRACT  OF   APPROPRIATIONS. 

»oti  approved  August  14,  1876 $10,000 

'  act;  approved  June  18,  1878 8,000 

'  SMSti  approved  March  3,  1879 3,600 

r  «M5t;  approved  March  3,  1881 2,500 

Total 14,100 


U  II. 

IMPROVEMENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER.     ,  * 

fbis  work  was  in  charge  of  Maj.  Amos  Stickney  until  November  21^ 
SSI,  at  which  date  I  relieved  him  by  virtue  of  Special  Order  No.  241. 
La. ted  October  2t>,  1881.  Mr.  R.  R.  Jones,  assistant  engineer,  who  haa 
>een  connected  with  this  work  for  many  years,  resigned  his  position 
l^sknuary  1, 1882,  and  the  immediate  charge  of  operations  was  given  to 
M[t.  M.  Meigs,  United  States  civil  engineer,  to  whose  appended  report  I 
^vould  refer  for  details  of  the  past  year.  The  work  of  the  year  consisted 
in  blasting  and  dredging  1,332  cubic  yards  of  rock  jfrom  the  cuts  through 
tlie  chains  between  Nashville  and  Montrose,  and  the  laying  of  352  cubic 
yards  of  riprap  stone  for  the  protection  of  the  canal  embankment.  The 
extreme  high  water  of  the  year,  which  interfered  with  the  working  of 
t'lie  steam  drill  and  dredge,  and  the  failure  of  the  contractor  for  famish- 
ing riprap  rock,  have  greatly  reduced  the  amount  of  work  which  would 
liave  been  aecomplished  under  ordinary  circumstances. 

A  new  contract  for  furnishing  6,000  cubic  yards  of  riprap  rock  for 
«anal  embankment  was  let  to  Patterson  Brothers,  of  Keokuk,  Iowa,  on 
June,  1882,  and  delivery  has  already  commenced.    It  is  proposed  with 
the  balance  now  available,  and  whatever  funds  may  become  available 
in  1882,  to  continue  the  removal  of  rock  from  the  channel  of  the  rapids 
above  the  canal,  and  the  protection  of  the  canal  embankment  by  pur- 
chasing and  laying  riprap  face  stone ;  to  repair  the  cribs  marking  the 
channel,  and  build  two  additional  ones  at  the  upper  entrance  to  the 
canal;  to  inaugurate  the  raising  of  the  walls  at  the  middle  and  lower 
locks,  and  to  make  such  necessary  repairs  to  plant  as  may  be  required. 
The  experience  gained  since  the  canal  has  been  in  operation  has 
shown  the  necessity  and  advantages  to  be  derived  from  raising  the  canal 
112  E 
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and  win^- walls  at  the  middle  and  lower  locks.  The  plan  which  is  now 
submitted  is  to  raise  the  lock  and  wing- walls  of  lower  lock,  4  feet  above 
present  coping  and  to  raise  the  upper  half  and  wing- walls  of  middle 
lock  to  the  same  height.  This  improvement  will  permit  the  carrying 
of  more  water  in  the  canal,  thus  adding  to  the  speed  and  safety  of  navi- 
gation through  it.  It  will  afford  a  means  of  protecting  the  suspension 
columns  and  machinery  for  running  lock  gates,  and  coping  of  walls, 
which  are  now  liable  to  be  damaged  or  destroyed  at  any  time.  It  will 
greatly  facilitate  the  entrance  to  the  canal  locks,  and  do  away  with 
the  dangers  and  delays  now  constantly  occurring,  owing  to  guards  of 
steamers  riding  over  and  catching  on  the  irregular  surfaces  and  projec- 
tions of  wing- walls.  This  raising  of  the  walls  is  also  of  great  impor- 
tance in  prolonging  the  time  during  which  boats  can  use  the  canal;  at 
the  present  time  they  frequently  are  compelled  to  pass  over  the  rapids 
at  stages  when  there  is  much  risk  attending  such  a  trip.  The  estimated 
cost  of  the  raising  of  lock  and  wing-walls  at  middle  and  lower  locks  is 
$52,745,  and  of  this  amount  $16,(KK)  has  been  included  in  former  esti- 
mates, leaving  a  balance  of  $36,745,  which  amount  is  added  to  the  pre- 
vious estimates  for  completing  this  work.  An  item  of  $5,000  is  also 
addedto  former  estimates  for  building  two  axlditional  cribs  at  the  app^ 
entrance  to  the  canal,  which  are  demanded  in  the  interest  of  safe  navi- 
gation, and  for  repairing  the  cribs  on  the  rapids,  which  are  of  impor- 
tance as  channel  marks. 

The  close  proximity  of  the  Keokuk  Bridge  to  the  foot  of  the  Des 
Moines  Eapids  Canal  has  proved  a  source  of  danger  to  steamers  at 
stages  when  they  are  compelled  to  descend  the  rapids.  A  soUd  crib 
connecting  the  foot  of  the  outer  canal  wall  with  the  long  pier  of  the 
bridge  would  greatly  lessen  this  danger. 

A  dry-dock  built  as  an  adjunct  to  the  canal  would  be  of  iuvalaable 
service,  not  only  in  connection  with  the  construction  and  repair  of  the 
boats  and  barges  belonging  to  the  Fuited  States,  but  for  the  general 
public. 

Money  statement. 

The  amotint  expended  to  June  30,  1882,  or  construction  of  improv^meut  « 
14,332,907.19. 

July  1,  1881,  amount  available $44,56^33 

Amoant  received  from  sale  of  fuel  to  officers 19  13 

44,5?<7  46 
July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 14,340» 

July  1,  1882,  amount  available 30,247  IT 

Amount  appropriated  by  act  passed  August  2,  1882 30»  flOO  CW 

Amount  available  for  fiscal  year  ending  June  30, 1883 60,247  H 

Amoimt  (estimated)  required  for  completion  of  existing  project 96, 745  i>' 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  97, 000  '** 
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t-o-d  of  proposal 8  for  fumiahing  atone  for  riprap  canal  enihanlcment  received  in  re- 
ow^^e  to  adtertisement  dated  May  14,  1881,  and  opened  June  15,  1881,  hy  Maj.   Amos 


^•o«tf  ^,  Corps  of  Engineered  at  Keokuk,  Iowa, 


'Nfan^%  of  bidders. 


T»IlaDi  Marble  and  |  Stone. 

I         Stone  Company. 
l^^.A.&J.C.Patteraon  Stone. 


Qoan  titles. 


6, 000  cubic  yards 
more  or  less. 

e,  000  cubic  yards 
more  or  less. 


1% 


12  34 
2  95 


Dellverj'. 


1,000  to  2, 000  cubic' 
yards  per  month. 

1, 000  cuDic  yards 
per  month  or  Cu- 
ter if  requii-ed. 


Kemarks. 


Lowest  responsible 
bidder. 


mtract  of  allpropoeala  received  and  opened  thie  8th  day  of  June,  1882,  by  Maj.  A,  Mac- 
i59it«ie,  Corpe  of  Engineered  for  fumiening  6,000  cubic  yards  of  stone  for  riprap  face  at  the 
D00  Moines  Rapids  Canal ,  Mississippi  Biver, 


Xames  and  residences  of  bidders. 


Patterson  Brothers,  Keokuk,  Iowa  . 
Peterson  Sc  Schrader,  Rock  Island, 
Glen  Haven,  Wis. 

Whitney  &  Son,  Keokuk,  Iowa 

H.  8.  Brown  &  Co.,  Quincy,  III 


HI., 


6,000  cubic  yards  of  stone. 


roj-j""    I     AmouBt 


$8  00 
3  271 

3  25 

4  00 


$18,000 
19,650 

19,500 
24,000 


Bemarks. 


Written  contract  made. 
Informal. 


REPORT  OF  MR.  M.  MEIGS,  UNITED  STATES  CIVIL  ENGINEER. 

Keokuk,  Iowa,  June  30,  1882. 
Major:  1  have  the  honor  to  suhmit  tlie following  report  on  improving  DeH  MoineH 
iapids,  Mississippi  River. 

This  work  daring  the  past  year  has  been  carried  on  as  formerly  by  drilling  and  blast - 
ng  and  dredgine  rock  from  the  cut  200  feet  wide  through  the  *^ chains''  above  Nash- 
w\ue  and  below  Montrose,  Iowa. 

This  distance,  3^  miles,  has  been  pretty  well  worked  over  and  the  worst  obstructioiiH 
removed,  but  there  is  still  a  considerable  amount  of  rock  in  the  channel  which  \h 
ekbove  grade,  and  which  must  be  removed  to  secure  a  5-foot  channel  at  low  water. 

The  United  States  steam  drill  scow  and  steam  dredge  have  been  exclusively  used  011 
tliis  work. 

A  great  portion  of  the  rock  excavated  has  been  towed  into  the  canal  and  used  for 
dressing  the  slopes  of  the  canal  embankment,  preparatory  to  laying  riprap  face  walln. 
This  has  been  a  sreat  saving  in  cost,  as  were  the  rock  to  be  bought  for  this  special 
purpose,  it  probably  could  not  be  had  for  less  than  75  cents  per  cubic  yard. 

Both  dredge  and  drill  boat  were  at  work  from  July  1  to  October  14, 18til,  when  they 
were  driven  off  the  rapids  by  the  hi^h  water. 

The  dredge  boat  was  put  in  commission  again  February  28, 1882,  and  the  drill  boat 
March  11, 18H2.  Both  boats  were  driven  in  by  high  water  April  24,  from  which  time 
no  work  has  been  done  on  the  rapids. 

Advantage  was  taken  of  the  time  the  drill  boat  was  laid  up  to  connect  her  capstans 
with  the  shaft  of  the  portable  engine  and  boiler  used  to  drive  the  machinery  of  thu 
drills.    The  dredge  also  had  slight  repairs  made — a  new  hoisting  chain,  &c. 

The  work  on  the  rapids  has  been  greatly  interfered  with  during  the  past  season  by 

reason  of  high  water  and  windy  and  wet  weather,  which  made  progress  «low,  and 

which  has  proved  a  very  unfavorable  year  for  work  on  river  improvements  generally. 

Both  drill  and  dredge  were  moved  about  and  worked  in  many  plaei's  at  different 

times. 

The  work  of  the  season  extended  from  the  foot  of  Montrose  Chain  to  the  foot  of 
Nashville  Dam  No.  2. 
The  following  is  a  statement  of  the  amonnt  of  work  accomplished : 
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Work  aocompU$hed  tcith  drill-hoat. 


0. 

% 

Icsi 

1      "• 

c 

'O 

P 

Month. 

1  ^1 
1 1^ 

1 

it 

1  iii 

i 

g   1' 

^ 

H 

:z5® 

?5          S5 

Feet 

July,1881 

440 

1,036 

747  , 

440       2ftl 

AagustflSSl 

831 

810 

604 

331     in< 

September,  1881 

610 

1  576 

1,160 

616       ilU 

October.  1881 

128 

321 

923. 

504 

4«2{ 

128        6L1 

March,  1882 

256 

640 
712 

257       ll&l 

April,  1882 

1    ^ 

261        514 

Totals 

2,087 

5,096 

5,798  1 

2,033   i,m.i 

Work  aocomplished  teith  dredge  and  drill. 


Dat«. 


I  1 

t     Si    ii 


I 


r 


fi'g./f.  Ou.yd».ChLydM.  Sq.fl- 

July,  1881  to  January,  1882 18,448  6.4«          268  4i8» 

March,1882 3,750  )    .  ,«  41  m 

April,1882 1,479    5  

Totals ,23,677  10.64          268  9,» 


BIPRAPPIKO  THB  CANAL  EMBANKMENT. 

The  contractors  for  stone  for  this  work  (the  Tallant  Marble  and  Stone  Company  of 
Muscatine,  Iowa),  under  contract  dated  July  13,  1881,  proceeded  but  very  slowly  a 
its  delivery.  During  August  and  September  they  actually  furnished  but  3-^.6  cubic 
yards  instead  of  a  minimum  of  2,000  cubic  yards  to  be  furnished  in  that  time  as  v^ 
fled.  March  7,  1882,  tbe  contractors  formally  expressed  their  intention  of  relinqaiik- 
ing  their  contract,  and  a  new  contract  was  rendered  necessary. 

June  9,  1882,  a  new  contract  was  signed  (after  the  usual  advertisement)  with  tbe 
Patterson  Brothers,  of  Keokuk,  Iowa,  to  furnish  6,000  cubic  yards  from  the  Soson 
Quarry,  Illinois,  at  fl3  per  cubic  yard. 

It  is  boped  and  believed  that  this  stone  will  be  delivered  promptly. 

CRIBS  ABOVE  THB  CANAL. 

During  the  past  winter  and  during  the  high  water  of  the  past  spring  great  damage 
has  been  done  to  the  guiding  piers  of  wood  and  stone  situated  at  various  points  aloo| 
the  river  channel  between  Nashville  and  Montrose.  Some  of  these  are  used  by  tbe 
Light-House  Department  for  their  lights,  and  all  are  important  as  making  out  accu- 
rately the  narrow  channel  excavated  through  the  rocks.  It  will  cost  a  very  consider- 
able sum  to  repair  them. 

The  two  cribs  18  feet  square  built  above  the  guard-lock  during  the  winter  of  1890-131 
have  been  found  verj-  useful  in  facilitating  the  approach  to  the  entrance  of  the  can*!' 
but  universal  demands  are  made  for  an  extension  of  this  line  of  piers,  as  there  is  not 
room  enough  for  a  steamer  and  tow  to  lay  against  them. 

Two  more  cribs  should  be  built  on  the  same  line,  but  somewhat  heavier,  as  tb^ 
18-foot  cribs  are  found  to  shake  badly  under  the  heavy  strains  put  upon  them.  Tbif 
work  properly  belongs  to  **  operating  and  care  of  the  canal,"  but  they  have  hitherto 
been  built  out  of  funds  for  improving  Des  Moines  Rapids. 

The  cost  will  be,  repairs  to  cribs  above  Nashville $!> ^ 

Two  new  cribs  at  Nashville  25  feet  square 4,01* 

"5^ 
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RAWING  IX)CK  WALLS  4  FEET. 

On  June  22 1  submitted  an  estimate  for  raising  the  lock  walls  so  as  to  allow  of  carry- 
ing more  water  in  the  canal,  and  also  for  preventing  damage  to  the  lock  machinery 
now  frequently  exposed  to  destruction  by  the  overhanging  guards  of  steamers  which 
overlap  the  walls.  This  estimate,  if  approved,  as  well  as  that  for  repairs  of  cribs  and 
piers,  and  building  new  piers  at  Nashville,  should  be  added  to  any  previous  estimate 
for  completing  the  Des  Moines  Rapids  Canal.  The  estimates  above  referred  to  are 
repeated  here  as  follows: 

ESTIMATE  FOR  RAISING  LOCK  WALLS  OF    THE  DES    MOINES  RAPIDS  CANAL,   AND  FOR 

CRIBS  ABOVE  CANAL. 

Repairs  of  cribs  and  piers  above  canal |1, 000 

Two  new  cribs  26  feet  square  at  entrance 4,000 

Raising  upper  half  lock  walls  middle  lock 10, 425 

Raising  whole  l^gth  lock  walls  lower  look 20,860 

Raising  wing*wal£  below  lower  look 21,470 

57,745 
Deduct  former  estimate  of  M^jor  Amos  Btickney  for  raising  part  of  lock  walls 
3feet 16,000 

Total  sumtobeadded  to  former  estimates 41.745 

Mr.  C.  P.  Comegys  and  Mr.  C.  M.  Bennett  have  rendered  me  most  valuable  assist- 
ance both  in  the  office  and  in  the  field,  and  to  them  as  well  as  to  the  other  emplovte 
on  the  work  my  thanks  are  due  for  both  zeal  and  efficiency  in  their  various  duties. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Civil  Evgineer. 
M^.  A.  Mackenzie, 

Corps  of  Engineers^  U,  S,  J, 


U  la. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL. 

By  virtue  of  Special  Order  No.  241,  dated  October  26, 1881, 1  re- 
lieved Maj.  Amos  Stickney,  Corps  of  Engineers,  who  was  in  charge  of 
this  work  previons  to  that  date.  Mr.  M.  Meigs,  United  States  civil 
engineer,  was  placed  by  me  in  immediate  charge  of  the  work,  relieving 
Mr.  R.  E.  Jones,  who  had  resigned  his  position.  In  connection  with 
the  management  of  the  canal  I  would  refer  to  Mr.  Meigs'  appended  re- 
port for  details  of  the  past  year's  work.  During  the  year  the  canal 
has  been  operated  in  the  interest  of  navigation  at  such  times  as  the 
stage  of  water  necessitated  and  permitted  its  use,  but  the  remarkable 
and  long  continued  high  stage  of  water  enabled  boats  to  run  the  rapids 
for  a  much  longer  space  of  time  than  is  usual,  760  steamboats  and  444 
barges,  carrying  8,588  passengers,  29,043  tons  of  general  merchandise, 
and  781,817  bushels  of  grain,  and  15  rafts  containing  17,150,011  feet  of 
lumber,  4,475,000  feet  of  logs,  and  caiTying  4,885,250  shingles,  and 
311,282  lath,  were  passed  through  the  locks,  requiring  2,292  lockages 
at  the  middle  lock.  The  extreme  high  water  developed  a  number  of 
leaks  in  the  canal  embankment,  and  a  small  force  has  been  kept  at 
work  the  entire  season  in  making  repairs.  It  is  hoped  the  stone  revet- 
ment can  be  soon  completed,  that  the  necessity  of  continually  repair- 
ing the  bank  may  be  done  away  with.  The  canal  being  much  obstructed 
with  the  accumulated  deposits  of  many  years  a  contract  was  made  in 
July,  1881,  with  H.  S.  Brown  to  remove  40,000  cubic  yards,  and  in 
June,  1882,  a  second  contract  with  Whitney  &  Sou  to  remove  100,000 
cubic  yards.    The  canal  dredge  has  also  been  employed  in  the  canal 
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when  high  water  prevented  work  outside  on  the  rapids.  A  careful  sur- 
vey of  the  canal  made  in  April,  1882,  showed  that  at  that  date  there 
was  in  the  canal  over  200,000  cubic  yards  of  deposited  material  re- 
quiring removal.  It  is  very  necessary  that  the  canal  be  thoroughly 
cleaned  out,  or  navigation  may  become  troublesome.  When  the  great 
accumulation  is  once  removed  the  canal  dredge  alone  will  be  able  to 
take  out  material  as  rapidly  as  deposited.  For  the  protection  of  the 
gate  machinery,  &c.,  four  timber  cribs  filled  with  stone  were  placed  on 
the  lower  lock  walls.  It  is  hoped  that  these  temporary  structures  may 
be  soon  replaced  by  masonry.  To  facilitate  repairs  which  are  being 
continually  required  not  only  for  canal  machinery  and  appliances,  bat 
also  for  the  machinery  of  boats,  &c.,  used  in  connection  with  river  im- 
provement, a  small  shop  has  been  established  at  the  cauitl. 

It  is  hoped  the  electric  light  may  soon  be  introduced  for  illuminating 
the  walls  and  gates,  thereby  facilitating  navigation  at  night.  The  ex- 
pense of  operating,  and  care  of  canal  during  past  year,  including  the 
dredging  contract  with  H.  S.  Brown,  has  been  $53,661.27,  of  which 
amount  $8,288.48  is  still  outstanding.  Total  amount  expended  to  June 
30,  1882,  for  above  purpose,  $199,336.17.  The  future  expenses  of  the 
canal  are  provided  for  in  the  act  of  March  3, 1881,  which  authorizes 
the  Secretary  of  War  to  draw  from  the  Treasury  from  time  to  time 
such  amounts  as  may  be  needed. 

Abstract  of  proposals  for  dredging  in  the  Des  Moines  Bapids  Canaly  received  in  response  to 
advertisement  dated  June  4, 1881,  and  opened  Juljf  b,  1881,  by  Maj.  Amos  SHckney,  Corps 
of  EngineerSy  U.  S,  A.,  at  Keokuk^  Iowa. 


Name  of  bidder. 


1  Whitney  &,  Son 

2  H.S.  Brown*.... 


Work  to  be 
done. 


Qaantitiei 


Dredging .   About  40,000  cubic  yards  . 
do ; do 


Price  per 
en.  yd. 


$0  36 
3di 


Daily  capacity. 


600  cubic  yardd^ 
500  cubic  yardi. 


*  Lowest  responsible  bidder. 

Ahstraot  of  all  proposals  received  and  opened  this  8th  day  of  June,  1882,  hv  Maj,  A,  Mackenzie, 
Corps  of  Engineers,  U.  S.  A.,  for  dredging  100,000  cubic  yards  of  material  in  the  De$ 
Moines  Rapids  Canal,  Mississippi  Biver. 


Names  and  residences  of  bidders. 


100,000  cubic  yards  nia- 
teriai. 


Remarks. 


1  Whitney  &  Son,  Keokuk,  Iowa  . 

2  H.  S.  Brown  &  Co.,  Quinoy,  111 . . . 


Per  cubic 
yard. 


$0  2^  I 

30    I 


Amount 


$20. 750  '  Written  contract 
30,000 


REPORT  OF   MR.  M.  MEIGS,  UNITED   STATES  CIVIL  ENGINEER. 

Keokuk,  Iowa,  June  30,  1882. 

Major:  I  have  the  honor  to  submit  the  following  report  ou  operating  and  care  of 
Des  Moines  Rapids  Canal : 

The  high  water  that  closed  the  last  fiscal  year  has  been  continned  nearly  throngh  the 
whole  navigable  i>eriod  of  the  present  one.  The  lower  lock  gates,  which  are  onlj 
thrown  open  at  very  high  water,  have  been  opened  as  follows : 

July  1  to  July  15, 1881 Closed. 

July  15  to  July  21,  1881 Open. 

July  21  to  October  8,  1881 Closed. 

October  8  to  December  1,  1881 Open. 
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March  6  to  April  19, 1882 Closed- 
April  19  to  May  18,  1882 Open. 

May  18  to  May  27,  1882 Closed. 

May  27  to  June  7,  1882 Open. 

Jane  7  to  Jnne  11,  1882 Closed- 

Jnne  11  to  June  14,  1882 Open. 

Jnne  14  to  June  26,  1882 Closed 

Jnne  26  to  June  30,  1882 Open. 

The  canal  was  close<l  to  navigation  on  account  of  high  water  October  17,  1881,  the 
water  being  over  the  lock  walls,  and  it  remained  closed  to  December  1,  when  the  water 
was  drawn  off  and  the  machinery  dismantled  for  the  winter.  March  6,  1882,  the  canal 
was  reopened  for  day  navigation  only,  as  there  were  few  boat«  running,  and  March 
20,  1882,  the  day  and  night  crew  were  both  put  on,  and  the  season  regularly  opened. 

The  winter  was  a  very  mild  one,  the  thickest  ice  on  the  canal  being  not  over  9  inches 
at  any  time,  and  the  river  not  closing  at  all. 

The  highest  \^ater  was  reached  October  29, 1881,  when  the  gauge  at  the  head  of  the 
canal  recorded  11.30  and  that  at  the  foot  18.95  feet  above  low  water  of  1864.  This  is 
1.45  feet  hifi^her  at  the  foot  of  canal  than  any  stage  attained  since  the  canal  was  opened, 
and  1.98  feet  only  below  the  extreme  high  water  of  1851.  In  places  the  water  rose  to 
within  a  few  inches  of  the  top  of  the  canal  embankment,  and  gangs  of  men  were  kept  at 
work  stopping  leaks,  when  discovered,  andproteotins  temporarily  the  unfinished  slopes 
of  the  bank.  A  good  many  leaks  were  discovered  which  owed  their  existence  to  loose 
rock  in  the  embankment,  and  this  has  necessitated  extensive  trenching  and  refilling. 

REFILLING  AND  REPAIRING  THE  CANAL  EMBANKMENT. 

During  the  entire  working  season  a  force  of  fifteen  to  twenty  men  has  been  kept  at 
work  rehlling  the  bank,  raising  it  to  grade  where  it  had  settled  (in  places  2  feet  and 
more),  and  protecting  and  filling  the  slopes  with  loose  rock  excavated  by  the  United 
States  dredge  above  Nashville. 

On  the  lower  level  the  bank  has  been  raised  to  grade  throughout,  thongh  it  is  still 
in  places  too  narrow. 

About  2,500  feet  of  the  embankment  was  ditched,  the  loose  rock  removed,  and  the 
trench  retilled  with  earth  rammed  and  carefully  compacted.  The  earth  for  this  pur- 
pose was  mostly  taken  from  a  point  of  land  outside  of  the  middle  lock. 

DREDGING  IN  THE  CANAL. 

Under  a  contract  dated  July  20, 1881,  for  about  40,000  cubic  yards,  at  33^  cents,  Mr. 
H.  S.  Brown,  of  Hamilton,  111.,  began  dredging  August  17  at  the  lower  entrance  to 
the  canal,  and  worked  at  this  place  up  to  August  14,  when  his  fleet  was  removed  to 
the  upper  level,  and  continued  dredging  accumulations  of  deposits  about  the  mouths 
of  Price'H  and  Lamallee's  creeks. 

April  4  a  single  cut  was  begun  at  section  76,  below  the  guard  lock,  which  was  com- 
pleted April  7,  and  this  completed,  also,  the  contract,  which  had  already  a  little  over- 
run the  specified  40,000  cubic  yards. 

Mr.  Brown's  contract  accomplished  the  following : 

STATEMENT. 

Cubic  yards. 

Mouth  of  Price's  Creek,  well  cleaned  out 210. 44 

Lamallee'»  Creek,  two  cuts  from  section  46-54 85. 70 

Below  guard  lock,  one  cut  from  section  76-79 12.00 

Lower  entrance  to  canal  cleaned 108.73 

Total  cubic  yards 416.87 

(Price,  3i4-  cents.) 

Under  contract  dated  June  9,  1882,  for  removing  100,000  cubic  yards,  at  29f  cents 
per  cubic  yard,  from  the  prism  of  the  canal,  Messrs.  Whitney  &  Son  began  work  on 
the  Sandusky  Reach  (section  41  to  54)  June  15  with  two  dredges  and  a  large  fleet  of 
dump-boats  and  tugs. 

The  dredging  accomplished  to  the  end  of  the  fiscal  year  June  30  is  all  in  the  vicinity 
of  the  mouth  of  Lamallee's  Creek. 

Total  excavated  to  June  30,  8,072  cubic  yards. 

The  United  States  dredge  and  tow-boat  No.  4  have  been  at  work  in  the  canal  since 
May  8,  1882,  removing  deposit  from  the  upper  entrance  to  the  canal  and  from  the 
canal  prism.    The  work  accomplished  is  as  follows : 
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Sandasky  reach,  section  50-53 13,(01 

Below  guard  lock  (one  cut),  section  76-9 1,036 

Above  guard  lock 3,964 

Total  cubic  yards  removed 18,031 

The  following  summary  shows  the  amount  of  material  removed  during  the  fiscal 
year: 

/Stotemmi  of  dredgtng  done  during  the  fiscal  year  ending  June  20,  1882. 

I  Cnblc  yards  removed  fttjm— 

_  I 


1 


s 


^J 


£    '   I 


aaBrown 10,873     21,044      8,570      1.200  ' 41,681 

TTnited  States  dredge | ' '  13,031  |    1,036      3,964,    18,011 

Whitney  41t  Son ' i    8,072  ; i ■     8,(m 


Total. 


10, 873  1  21, 044  I  20, 673  I    2.236  1    3,964       67.  TV) 


A  careful  survey  of  the  canal  was  made  with  sonndings  in  April.  Permanent  num- 
bers were  placed  on  th«  embankment,  dividing  the  canal  into  sections  500  feet  long, 
zero  being  at  the  upper  column  of  the  lower  lock.  A  line  of  levels  was  mu  over  the 
embankment  for  determining  the  places  requiring  to  be  filled,  and  to  determine  the 
high  water  slope  accurately,  stakes  having  been  driven  at  the  highest  point  attained 
in  October,  1881,  at  every  half  mile. 

An  estimate  was  made  from  the  survey  of  the  amount  of  sediment  In  the  canal  on 
April  6,  1882,  which  was  as  follows : 

Eeiimate  of  sediment  in  the  Dee  Moines  Rapids  Canal  April  6, 1882. 


LooaMty.  |  Section  to  section.  |  J^^^^  \  ^^^^^^  \        Total. 


Oubie  yardt.  |  CMne  yards.    Cubic  yards. 

Upperlevel 25  79  186,942  1  46,687  183,39 

' ' — '  "  25  28,170    28,170 


Lower  level i  0 

Totals 


165,112  46,587  211.669 


It  will  be  seen  that  the  dredging  in  the  canal  has  fallen  far  in  arrears,  and  unle» 
a  wholesale  removal  of  the  deposits  is  made  great  obstructions  to  the  use  of  the  caual 
will  continue. 

During  May  and  June^  1882,  frequent  and  violent  storms  added  many  thousand 
cubic  yards  to  the  deposits,  possibly  as .  much  as  has  been  taken  out  this  anrio)?.  or 
about  16,000  cubic  yards  ;  at  least  the  dredges  have  seemed  to  gain  but  little  on  the 
encroaching  bars.  With  the  prism  of  the  canal  once  thoroughly  cleaned,  a  single 
dredge  will  have  but  little  trouble  in  removing  the  annual  accretions  fur  many  years 
again. 

REPAIRING  FLAT-BOATS,   DRRDGE,  AC, 

A  force  of  men  has  been  employed  occasionally  finishing  repairs  to  the  fleet  belong- 
ing to  the  canal  and  not  completed  last  season.  Dump-boat  No.  2  has  been  haulw 
out  and  thoroughly  repaired,  and  sundry  occasional  repairs  made  on  No.  1.  The 
steam-launch  has  been  pat  in  fair  condition,  but  is  too  small  for  general  work  in  the 
oanal,  and  draws  too  much  water.  She  should  be  replaced  by  a  larger  boat  which 
could  be  run  at  the  same  expense  and  do  more  work. 

REPAIRS  TO  LOCK   MACHINERY. 

No  very  extensive  repairs  were  found  necessary  during  the  past  year.  The  boiler 
at  the  guard  lock  was  Jacketed  with  wood  and  Russia  iron,  accomplishing  a  consider- 
able saving  in  fuel. 
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New  leathers  were  put  in  the  varioas  hydranlic  cylinders  when  found  necessary,  the 
engines  at  the  middle  and  lower  locks  were  repainted,  and  the  distributing  valvea 
caMd  with  Russia  iron. 

After  the  water  was  drawn  o£f  in  December  a  small  co£fer-dam  was  put  in  between 
the  wing- walls  at  the  lower  end  of  the  middle  lock  and  the  water  pumped  out.  The 
housing  of  the  chain  sheaves  at  the  bottom  of  the  west  lower  gate  was  replaced,  and 
swivels  for  suspending  the  gates  overhauled  and  trimmed  up  to  a  good  bearing. 

CRIB0  ON  LOOK  WALLS. 

For  the  temporary  protection  of  the  machinery  until  the  raisins  of  the  lock  walla 
can  be  acoompliiihed,  four  cribs  were  built  in  February  and  March,  1882,  on  the  lock 
walls  at  the  upper  end  of  the  lower  and  middle  locks.  These  are  5  feet  high,  20  feet 
long,  and  10  feet  wide.  They  have  answered  their  purpose  very  well,  and  four  should 
also  be  built  at  the  lower  end  of  the  lower  lock,  where  the  machinery  is  very  much  ex- 
posed at  high  water. 

MACHIXS.  SHOP. 

During  the  month  of  June  the  old  tool-honae  near  the  middle  loek  was  removed  to 
the  lower  lock,  and  the  building  formerly  occupied  as  a  tool-house  was  converted  into 
a  machine  shop.  Two  lathes,  a  drill  press,  and  emery  grinder,  and  an  assortment  of 
hand  tools  were  bought  for  general  repairs  of  the  canal  machinery. 

One  of  the  old  portable  engines  used  during  construction  of  the  locks  furnished,  mo- 
tive power.  This  shop  will  enable  a  large  amount  of  the  repair  work  to  be  done  on 
the  canal  machinery,  without  having  to  depend  upon  outside  shops,  and  with  labor 
furnished  by  the  regularly  employed  canal  force  during  the  winter  months. 

BUSINESS  OF  THE  CANAL. 

The  long-continued  high  water  during  the  past  fiscal  year  has  enabled  a  great  pro* 
portion  ofthe  commerce  to  go  outside  of  the  canal,  but  it  is  noticeable  that  even  dur- 
ing high  water  an  increasing  number  of  heavily  laden  craft  prefer  the  security  of  the 
canal  to  the  quicker  but  more  dangerous  channel  over  the  rapids.  An  even  greater 
number  of  boats  would  use  the  canal  were  it  not  for  the  shoal  water  in  the  canal  and 
the  delays  caused  by  getting  aground. 

The  canal  should  first  of  all  be  thoroughly  cleaned  out,  then  by  raising  the  lock 
walls  4  feet  an  increased  depth  of  water  could  be  carried,  and  the  machinery  for  oper- 
ating the  gates  would  no  longer  be  subjected  to  the  constant  danger  of  destruction 
by  overlapping  steamboat  guards,  as  is  now  the  case  whenever  an  attempt  is  made  to 
carry  more  wat^r  in  the  levels  than  was  originally  provided  for. 

Traffic  statement 


Cargo. 


Rafts. 


Month. 


No. 

July 125 

Aiignst 143 

September..;  179 
October....  67 
NoTeniber...'      4 

March ,    51 

April I    80 

May 1    60 

June 


I 
1 


No 

12  I 

8« 
112 

21 


61  1 


186 
42  I 
15  : 
18 


No. 

2,370 

2,584 

1,805 

395 

15 

118 

279 

270 

653 


Totals...-  760     444  '  8.588 


II 

a  » 

Tons. 
5,060 
6.655 
12,137 
1.666 
725 
2,740 
4,805 
4,005 
1.660 


20,043 


i 


Bu9heU.  No. 

93,  257 
111,943 
195,  048 

38,100 

50.854 

94,660 
161,  081 

19, 427 

16,547 


i 


Feet. 


Feet. 


I 

.a 


No. 


13 
2 


16, 1 00,  Oil   3, 475,  000  '4. 885, 250 
1,050,000    1,000,000    


781,817     15     17,150,0114,475,000   4,885,250,3.112,825     2,292 


I 


No. 


3. 112, 825 


■|- 


No. 
140 
260 
351 
40(V 
191 
lis 
161 
233 
461 


Very  respectfully,  your  obedient  servant, 


Maj.  A.  Mackenzie, 

Corps  of  EngineerBj  U.  8,  A, 


M.  Meios. 
United  States  Civil  Engineer, 
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U  13. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AT  AND  NEAR  THE  CFTY  OF 
ALEXANDRIA,  MISSOURI. 

The  work  projected  under  the  appropriation  of  $6,000,  made  by  act  of 
March  3, 1881,  was  the  completion  of  Dam  No.  2,  extending  from  Mis- 
souri shore  about  half  a  mile  below  the  mouth  of  Des  Moines  Biver. 

After  due  advertisement,  contract  was  made  with  W.  A.  and  J.  C. 
Patterson,  of  Keokuk,  Iowa,  at  $1.73  per  cubic  yard  for  rock  and  $1.23 
per  cubic  yard  for  brush.    Date  of  contract,  May  20, 1881. 

The  work  on  Dam  No.  2,  the  foundation  of  which  was  laid  in  1880,  was 
resumed  August  3, 1881,  and  finished  August  20.  The  crest  of  the  dam 
was  built  to  an  elevation  of  4  feet  above  low  water  at  shore  end  aad 
running  down  to  3  feet  at  outer  end. 

8CMMART  OF  WORK. 

1,756.39  cubic  yards  rock,  at  11.73 $3,038  55 

2,028.60  cubic  yards  brash,  at  $1.23 2,495  17 

Engiueeriug  and  coutingenoles • 256  23 

5.7H9  94 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  June  14,  1880 $10,000 

By  act  approved  March  3,  1881 6,00i» 

Total 16,000 

Money  statement 

July  1,  1881,  amount  available $5,964  15 

July  1,  1882,  amount  expended  durinfr  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1881 5,754  09 

July  1,  1882,  amount  available 210  06 

Amount  (estimated)  required  for  completion  of  existing  project 14, 945  7a 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     15,  QUO  ii) 


1 


U  14. 

IMPROVEMENT  OF  NAVIGATION  OF  THE  MISSISSIPPI  RIVER  AT  QUINCY, 

ILLINOIS. 

Under  this  head  $25,000  was  appropriated  by  act  of  Jane  14, 1880,  and 
the  project  for  its  expenditure  contemplated  the  use  of  $15,000  for  the 
improvement  of  the  river  and  $10,000  for  dredging  in  Quincy  Bay.  At 
the  time  of  my  last  annual  report  work  of  dredging  in  the  bay  was  going 
on  under  the  allotment  of  $10,000  above  mentioned,  H.  S.  Brown  &  Co^ 
of  Keokuk,  Iowa,  being  the  contractors. 

The  contract  was  completed  July  14, 1881,  the  amount  of  material 
removed  in  July  being  17,243  cubic  yards.  Total  amount  under  the 
contract,  39,621  cubic  yards. 

Dredging  during  July,  1881,  and  for  some  time  previous,  was  carried 
on  above  the  bridge  along  the  Illinois  shore,  and  a  large  amount  of  ma- 
terial was  dumped  at  high  water  in  such  a  manner  as  to  afford,  when 
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the  water  fell,  some  1,600  feet  of  shore  line  well  adapted  for  landing  and 
unloading  rafts. 

An  informal  agreement  had  been  made  with  H.  S.  Brown  &  Co.  for 
closing  Squaw  Chute,  which  at  high  stages  of  the  river  brought  consid- 
erable sand  into  the  bay,  thus  rendering  the  results  of  dredging  uncer- 
tain. This  dam  was  begun  in  May,  1881,  but  was  not  completed  until 
August  11,  high  w^ater  frequently  interfering  with  and  delaying  the  con- 
struction. It  is  166  feet  in  length  and  is  built  to  an  elevation  of  about 
10  feet  above  low  water  and  with  about  500  feet  of  shore  protection  at 
the  ends  of  the  dam  and  on  the  outside  of  the  lower  island. 

Amount  of  material  put  in  dam  in  July  and  August,  1881,  553  cubic 
yards  rock,  224  cubic  yards  brush ;  total  amount  used  in  its  construc- 
tion, including  shore  protections:  rock,  811.64  cubic  yards;  brush,  594.39 
cubic  yards. 

The  closing  of  this  chute  will  be  of  great  advantage  in  preventing 
large  deposits  of  sand  and  mud  being  brought  into  the  bay  from  the 
river  at  high  stages. 

Late  in  1881  surveys  of  the  bay  and  of  the  river  in  vicinity  were  made 
by  Mr.  W.  A.  Thompson,  inspector,  and  the  maps  indicate  great  im- 
provement in  the  channel  crossing  opposite  the  city,  and  the  dredged 
area  in  the  bay  shows  little  or  no  filling  during  the  past  year. 

An  attempt  was  made  in  February,  1882,  to  blow  up  and  remove  an 
old  wreck  lying  at  the  mouth  of  the  bay,  but  high  water  prevented  its 
accomplishment  for  the  time  being. 

SUMMARY  OF  WORK. 

•32.861.31  cubic  y&Tds  material  dredged,  at  18  cents |5, 915  04 

553.40  cubic  yards  rock,  at  $1.45 802  43 

229.39  cubic  yards  brash,  at  90  cents 201  95 

Snrveys,  work  on  wreck,  engineering,  &o 846  48 

7,765  90 

It  is  proposed  to  expend  a  portion  of  the  balance  in  hand  for  raising 
the  ground  and  preparing  site  for  public  storehouse  at  lower  end  ot 
the  bay,  for  piliug  along  lower  end  of  island  opposite  proposed  store- 
house, for  removing  wreck  above  alluded  to,  and  for  dredging  a  small 
harbor  for  use  of  the  government  fleet. 

As  the  work  of  improving  the  bay,  which  is  very  important  as  a  win- 
ter harbor,  will  hereafter  be  carried  on  under  the  appropriation  for  im- 
proving Quincy  Bay,  no  further  appropriation  is  asked  for  under  the 
head  of  improving  navigation  of  ^^ississippi  River  at  Quincy,  111. 

ABSTRACT  OP   APPROPRIATIONS. 

Bv  act  approved  March  3, 1879 |20,000 

By  act  approved  June  14,  18«0 25,000 

Total 45,000 

Money  statement. 

July  1, 1881,  amount  available $20,584  70 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 8,058  48 

Julyl,  1882,  amount  avaUable 12,526  22 


*  15,615  yards  dredged  in  June,  1881,  but  not  paid  for  until  July. 
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U  15. 

IMPROVEMENT  OF  QUINCY  BAY,  ILLINOIS. 

The  project  for  this  work  is  given  in  report  of  Chief  of  Engineers 
for  1879,  page  1130. 

The  act  of  March  3, 1881,  appropriated  $10,000  for  the  improvement 
of  Quincy  Bay,  which  had  been  hitherto  carried  on  under  allotmeotB 
from  appropriations  for  improvement  of  navigation  of  Mississippi  River 
at  Quincy,  III. 

It  was  proposed,  with  the  money  available  at  the  beginning  of  the 
year,  to  continue  dredging  below  the  bridge  on  the  west  side  of  the 
bay,  and  to  open  a  new  channel  from  the  deep  water  below  the  bridge 
to  the  various  lumber  yards,  &c.,  on  the  east  side. 

This  work  was  carried  out  under  contract  with  H.  S,  Brown  &  Com- 
pany. 

Details  of  the  work  are  given  in  accompanyiug  report  of  Assistant 
Engineer  C.  W.  Durham. 

ABSTRACT  OF  APPROPRIATION. 

By  act  approved  March  3,  1881 $10,000 

Money  statement. 

July  1,  1881,  amount  available $10, 000  Of 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 10,000  00 

Amount  appropriated  by  act  passed  August  2,  1882 15, 000  00 

Amount  (estimated)  required  for  completion  of  existing  project 154, 109  iff 

Amount  that  can  be  profitably  expended  in  fiscal  ending  June  30,  1884  ...     50, 000  00 


report  of  mr.  c.  w.  durham,  a8ststakt  engineer. 

United  States  Engineer  Office. 

Rock  Tiland,  III,  July  1,  1882. 

Major  :  1  have  the  honor  to  present  my  annual  report  on  improvement  of  Quincy 
Bay,  Illinois,  for  the  fiscal  year  ending  June  30,  1882. 

There  was  appropriated  for  this  work  by  act  of  March  3,  1881,  the  sum  of  $10,000, 
the  whole  amount  of  which  was  available  on  the  Ist  of  July. 

The  contract  for  dredging  was  awarded  to  H.  S.  Brown  &  Co.,  at  a  price  of  20  cents 
per  cubic  yard  for  material  deposited  at  a  distance  of  less  than  1  mile,  and  23  cents 
per  yard  for  material  deposited  at  a  distance  of  more  than  1  mile. 

Operations  commenced  July  14,  1881,  and  continued  until  August  11.  During  this 
time  the  dredge  worked  on  the  bar  above  the  bay  bridge,  in  front  of  the  lumber  yard^ 
and  saw-mill.    The  grade  sought  was  4^  feet  below  low  water  of  1864. 

The  channel  dredged  was  about  140  feet  in  width  and  1,900  feet  long ;  16,067  cnbio 
yards  of  material  were  taken  out. 

Work  was  resumed  December  6,  and  continued  until  the  22d,  during  which  time 
5,071  cubic  yards  were  removed,  partly  from  the  bar  at  the  entrance  of  the  bay  an^i 
partly  from  the  bar  below  the  bridge,  adjacent  to  the  island. 

On  the  13th  of  March  the  dredge  resumed  work  on  the  bar  at  the  entrance  of  the 
bay,  and  near  the  proposed  site  of  the  government  depot. 

By  the  25th  of  Marcn  this  bar  was  sufficiently  improved  to  permit  of  steamb<iata  l>e- 
Ing  tied  up  at  the  island  bank  without  danger  of  stranding ;  4,721  cubic  yards  wew 
taken  from  this  bar. 

The  dredge  was  then  taken  to  the  bar  above  the  bridge,  and  worked  at  that  point 
until  April  29,  1882,  when  the  contract  was  finished. 

The  results  thus  far  obtained  in  the  improvement  of  Quincy  Bay  are  very  gratifying, 
and  large  areas  of  deep  water  are  now  available  for  a  winter  refhge  for  steatnboaiA  aM 
rafts. 
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SUMMARY  OF  WORK. 

43, 6D2.20  cubic  yards  material  dredged,  at  20  cents $8, 738  41 

1,976.09  cubic  yards  material  dredged,  at  23oent8  .- 464  50 

Engineering  and  contingencies 807  09 

Total 10,000  00 

COMMERCIAL  STATISTICS  OF  THE   CITY  OF   QUINCY   FOR  1881. 

Volume  of  business  transactions $130,000,000 

Ice  cut  for  shipment  by  river,  tons 173, 000 

Internal-revenue  collections $1, 188,669 

Freight  received  by  rail,  tons 564, 320 

Freight  shipped  by  rail,  tons 598, 440 

Received  and  shipped  by  river,  tons 60,000 

There  passed  through  Quincy  bridge  in  1881  1,895  steamboats,  591  barges,  and  396, 
rafts. 

Verv  respectfully,  votir  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer, 
Maj.  A.  Mackenzie, 

Corps  of  Engineers^  U.  S,  A. 


U  i6. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AT  HANNIBAL,  MISSOURI. 

The  original  project  for  this  work  is  given  in  Report  of  Chief  of  En- 
gineers for  1880,  page  1546. 

Work  was  begun  August  15, 1881,  under  appropriation  of  $20,000 
made  b^'  act  of  March  3, 1881.  The  contract  was  awarded  to  H.  S. 
Brown,  at  the  followingprices :  Gravel  dredged,  per  cubic  yard,  60  cents ; 
sand  dredged,  20  cents;  rock  put  in  dam,  per  cubic  yard,  $1.56;  brush, 
per  cubic  yard,  $1.  Operations  ceased  October  5  on  account  of  extreme 
high  water.  Work  was  resumed  May  26,  1882,  and  continued  until 
June  27,  when  the  funds  for  the  purpose  were  exhausted.  In  1881 
dredging  was  done  on  the  bar  in  front  of  and  above  the  steamboat 
landing,  the  material  being  deposited  on  the  wing-dam  opposite  the 
city ;  and  to  strengthen  this  dam  and  give  a  good  foundation,  1,516.53 
cubic  yards  of  rock  and  1,096.11  cubic  yards  of  brush  were  used. 

In  1882  dredging  was  done  on  the  lower  bar  opposite  mouth  of  Bear 
Greek,  and  along  the  levee  below  the  steamboat  landing.  The  material 
taken  out  was  deposited  on  the  wing-dam,  which  is  now  completed. 

The  work  thus  far  performed  has  proved  very  beneficial ;  the  prin- 
cipal obstructing  bars  having  been  removed  and  a  strong  current  estab- 
lished along  the  river  front  of  the  city,  which  will  go  far  to  prevent 
further  deposits. 

summary  op  work. 

1,516.53  cubic  yards  rock,  at  $1.56 |2,365  78 

1,096.11  cubic  yards  brush,  at  $1 1,096  11 

19,247. 12  cubic  yards  gravel,  at  50  cents 9,623  56 

30,465.23  cubic  yards  sand,  at  20  cents 6,093  04 

Surveys,  engineering,  and  contingencies 914  90 

Total 20,093  39 

To  Mr.  W.  A.  Thompson  much  credit  is  due  for  faithful  and  intelligent 
•  supervision  as  inspector. 


Digitized  by  VjOOQ IC 


1790      BEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


There  passed  Hannibal  Bridge  in  1881,  1,909  steamboats,  686  barges,  and  323  nfts. 
The  rafts  contained  about  370,000,000  feet  of  manufactured  lumber  and  24,000,000 
feet  of  logs. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  June  14,  1880 |K,OW 

By  act  approved  March  3,  1881 20,000 

Total 45,000 

Money  statement 

July  1,  1881,  amount  available , ^,093» 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $10,416  18 

July  1,  1882,  outstanding  liabilities 9,677  21 

20,093  » 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  (^0 

Amount  that  can  be  profitably  exx>ended  in  fiscal  year  ending  June  30, 1884 .    15, 000  OO 


Commercial  atutUtics  of  city  of  Hannibalf  A£is9ourij  for  IStil. 


BnsineBS. 


Firms 


Amount,   i  Car-loads.       Ttloe. 


Sav-mllls feet,  logs . . 

Lnmber  dealers feet . . 

Lath 

Shingles 

Doors,  sash,  and  blinds 

PUning-miUs 

Lime barrels . . 

Plaster  and  cement do — 

Hair pounds.. 

Flonr-mills barrels . . 

Ice tons.. 

Breweries barrels..! 

Wagon  and  carriage  shops I 

Soap  factory 

Pork  packers pounds..' 

Tobacco  factories do 

Cigar  factories 

Cooperage barrels . . 

Salt do...., 

Coal-oil do....' 

Coal tons. 

Wood  -yards cords . 

Wholesale  sroceries,  &c sales. 

Betail  est-ablishments , 


1 
9 
9 
9 

10  , 
8 
3 
4 
4  , 

3 : 

10] 

3  ! 

^  ! 

ii 
?! 

8  , 
1 
1 
2 
2 
3 
500 


16.000.000  ' 
140, 000, 000 
75, 000, 000 
50, 000, 000 


260,000 

6,000 

300,000 

123,000  ; 

80,000 

5,000 

700 


4.000,000 

60,000 

2,000,000 

300,000 

250,000 

200,000 

64,000 

30,000 


1,500 

14,000 

J.  700 

700 

100 

6,000 

2,000 

80 

20 

1,200 

6,000 

70 


300 
3,020  , 
3,500  , 
4,200 
3,500 


2.800.M 
2W,W 
175,  «• 
150.  W 
175,  W 

sn.ooi 

UNI 
60.0* 

mm 
mm 

40. 0» 

scm 

12. 0» 

»,m 
«.o» 
mm 
mm 
i.w,m 

228.  KM 

100,  w 

1,500.061 

2,2»,fl» 


U  17. 

IMPROVEMENT  OP  MISSISSIPPI  BIYEB  AT  LOUISIANA,  MISSOURI. 

The  original  project  for  this  work  may  be  found  in  the  Report  of  tbf 
Chief  of  Engineers  for  1881,  page  1723. 

The  work  projected  under  the  appropriation  of  $10,000  made  hy  «c 
of  March  3, 1881,  was  the  construction  of  Spurdam  Ko.  1,  extending 
from  the  Illinois  shore  opposite  the  Louisiana  elevator. 

Work  was  begun  June  26,  1881,  the  contract  having  been  awarded  to 
W.  A.  and  J.  C.  Patterson,  of  Keokuk,  Iowa,  at  a  price  of  $1.93  i>er  cubic 
yard  for  rock,  and  $1.28  per  yard  for  brush. 
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Operations  ceased  on  27th  July,  the  dam  being  then  completed  to  a 
length  of  1,000  feet,  with  its  crest  at  an  elevation  of  9  feet  above  low 
water.  It  is  very  substantially  built,  being  35  feet  broad  at  base  and 
15  feet  on  top,  and  graded  up  at  shore  end  to  meet  the  county  road,  sa 
that,  at  low  water  stages,  when  the  ferry-boat  is  unable  to  make  its 
usual  landings,  the  outer  end  of  the  dike  may  be  used  for  that  purpose. 

Much  credit  is  due  to  Mr.  J.  C.  McElherne,  the  efficient  inspector  in 
charge  of  the  work. 

SUMMARY  OF  WORK. 

Wing-dam  No.  1 : 

3,279.60  cabic  yards  rock,  at  $1.93 ^,329  6^ 

2,086.23  cubic  yards  brueh,  at  $1.28 2,670  37 

Inspection  and  office  expenses 1, 000  00 

Total 10,000  00- 

COMMERCIAL  STATISTICS  OF  CITY  OF  LOUISIANA,  MISSOURI,  FOR  1881. 

Louisiana,  Mo.,  has  a  population  of  about  5,000,  and  is  the  principal  city  of  Pik& 
County.  It  is  the  second  city  of  the  State  in  the  manufacture  of  tobacco,  being  sur- 
passed in  that  respect  by  Saint  Louis  alone. 

Valae. 

Tobacco,  manufactured $670,000 

Lumber,  sales 1,950,000 

Pickles,  manufactured 75,000 

Flour,  manufactured 260,  OOa 

Wooden  ware,  &c 44,000 

Ice 305,000 

Banks,  volume  of  business 9,450,000 

Revenue  collected 200,000 

Mercantile  business 10,150,000 

There  passed  Louisiana  bridge  in  1881,  1,195  steamboats,  628  barges,  and  114  rafts. 

ABSTRACT  OF  APPROPRIATION. 

By  act  approved  March  3,  1881 $10,000- 

Money  statement 

July  1,  1881,  amount  available  $9,951  6^ 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUtiesJuly  1,  1881 $9,322  06 

July  1,  1882,  outstanding  liabilities 629  56 

9,9.51  62L 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00* 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884. .  45, 000  00 


U   i8. 
IMPROVEMENT  OF  GALENA  RIVER  AND  HARBOR,  ILLINOIS. 

The  original  project  for  this  work  is  given  in  report  of  Chief  of  Engi- 
neers,  1874,  page  289.  The  work  of  dredging  under  appropriation  of 
$12,000  made  by  a<5t  of  March  3, 1881,  began  on  May  31, 1881,  under  con- 
tract with  Whitney  &  Son,  of  Keokuk,  Iowa. 

Operations  were  prosecuted  vigorously  until  September  10,  when, 
work  was  discontinued,  the  appropriation  having  been  expended. 
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Summary  of  work  to  date. 


Year.  Working  Mason.  ExeaTatkn. 


1878 
1879 
1880 
1881 


September  16  to  November  17 2B.MI 

April  3  to  Aiignst  1 K,m 

April  17  to  AuRast  13   80.  IS 

Junel  to  September  10 50,  Ml 

Total I  287,753 


Details  of  the  work  are  given  in  accompanying  report  of  Mr.  M,  Meigs, 
United  States  civil  engineer. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  June  18,  1&7S $3O,00U 

By  act  approved  March  3,1879 12,000 

By  act  approved  June  14,  1880 12,000 

By  act  approved  March  3, 1881 12,000 

66,000 

Money  statement 

July  1,  1881,  amount  available $16,412  10 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  oatetauding 

liabilities  July  1,  1881 16,412  10 

Amount  (estimated)  required  for  completion  of  existing  project 334, 000  UO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     50, 000  00 


report  of  mr.  m.  mbigs,  united  states  civil  bnoinber. 

United  States  Engineer  Office, 

Bock  Island,  III,,  July  1, 1882. 

Major  :  I  have  the  honor  to  present  my  annual  report  on  improvement  of  Gftleiift 
River  and  Harbor,  Illinois,  for  fiscal  year  ending  June  30,  1882.  Work  of  drodsin^ 
under  contract  with  Whitney  &  Son,  beffan  May  31, 1881.  The  prices  for  dre^pof 
were  as  follows :  For  depositing  material  at  a  distance  not  exceeding  one  mile,  19 
cents  per  cubic  yard  ;  not  exceeding  2  miles,  22  cents ;  3  miles,  25  cents ;  4  miloa,  23 
cents ;  5  miles,  32  cents ;  6  miles,  37  cents ;  7  miles,  42  cents ;  8^  mUes,  49  oenta. 

Between  May  31  and  June  30  a  cut  was  made  from  the  woolen  miU  to  a  point  801 
feet  below,  which  was  within  600  feet  of  the  cut  made  in  1879. 

June  30  to  July  25  the  dredge  made  a  single  cot  up  stream  to  a  point  200  feet  ftbov» 
the  woolen  mill,  finishing  a  through  cut  4^  feet  deep  at  low  water  from  the  cnt-off  tt 
the  railroad  bridge.  The  cutting  in  the  upper  part  of  the  river  has  been  extremelt 
heavy,  5  to  6  feet  in  soft  mud.  The  old  cut  below  woolen  miU  was  found  to  hat« 
filled  up,  and,  indeed,  two  weeks  after  the  dredge  had  passed  over  the  ground,  it  hai 
filled  up  2^  to  3  feet. 

On  July  25  the  dredge  was  removed  to  the  lower  end  of  long  reach,  where  she  worked. 
extending  a  second  cut  up  stream,  until  September  10,  when  operations  were  diacon- 
tinned.  In  August  the  water  fell  so  low  that  the  dumping  grounds  in  vicinity  of  the 
cut-off  were  for  a  time  not  available,  and  to  reach  those  near  the  mouth  of  the  rivc:  ■ 
some  dredging  had  to  be  done  over  in  the  vicinity  of  Sprout's  Lake,  1  mile  abo^e  th 
mouth.  I  regret  that  the  stage  of  water  was  sucn  after  discontinuing  work  thml  > 
resurvey  of  the  whole  river  was  impossible.  This  survey  should  be  made  before  aa^ 
more  dredging  is  done.  The  season  as  a  whole  was  very  favorable  for  the  work,  t^ 
water  being  high  nearly  all  the  time  and  allowing  the  dumping  of  material  geneiall: 
in  pockets  above  the  cut-off.  These  are  now  so  well  filled  up  that  for  the  future  sklmotf 
everything  will  have  to  be  towed  out  and  dumped  in  the  Mississippi.  Perhapa  mfum> 
scheme  could  be  devised  to  retain  the  mud  within  a  channel,  say  60  to  80  feet  In  ^ridA. 
by  means  of  sheet  piling,  and  a  special  machine  constructed  to  take  the  material  os: 
of  the  channel  and  deposit  it  behind  the  artificial  walls  of  the  canal.  Such  a  achest 
would  involve  a  large  outlay  of  money,  and  would  not  be  warranted  by  any  such  ap- 
propriations  as  Congress  has  thus  far  seen  fit  to  make  for  this  improvement.  Undoubt- 
edly the  dredging  has  done  much  good,  and  was  the  means,  combined  with  a  higk 
stage  of  water,  of  allowing  an  immense  shipment  of  grain  by  barges  and  steameR 
from  the  port  of  Galena  during  the  summer  and  fall  of  1881. 
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EXPENSE  ACCOUNT. 

51, 358  cubic  yards  material  dredged |14,467  98 

Surveys,  inspection,  and  office  expenses 1, 944  12 

16,412  10 
Very  respeotfally,  your  obedient  servant, 

M.  Meigs, 
United  State*  dtfil  Engineer, 
Mi^.  A.  Mackenzie, 

C<»rjpa  of  Engineers^  U»  8»  A, 

commercial  statistics  of  CITT  of  galena,  ILLINOIS,  FOR  1881. 

Beceipts  and  shipments  by  river : 

Pork , pounds..  10,403,298 

Oats do....  31.910,000 

Wheat ^ do....  14,575,000 

Com,  barley,  potatoes,  floor,  and  feed do 2,:i46,.000 

.      Lead do....  1,834,610 

Black  jack  and  zinc  oil do....  11,832,000 

Lumber feet..  17,208,510 


U  zg. 

IMPROVEMENT  OF  CUIVBE  BIVER. 

The  work  of  dredging  and  removing  snags,  impending  trees,  &c.,  in 
Gaivre  Biver  ander  appropriations  of  Jane  14, 1880,  and  March  3, 1881, 
was  completed  prior  to  Jane  30, 1881,  and  described  in  my  last  report. 

COMMERCIAL  STATISTICS. 

Shipments :  Valne. 

Wheat : tf)0,000 

Com  and  oats 4,000 

Live  stock 6,000 

Logs 8,000 

Receipts:  Miscellaneous 15,000 

ABSTBACT  OF  APPROPRIATIONS. 

By  act  approved  June  14,  1«80 |2,000 

By  act  approved  March  3,  1881 5,000 

Money  statement 

Jnly  1,1881,  amount  available $372  50 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  Jnly  1,1881  372  50 

Amount  appropriated  by  act  passed  August  2, 1882. 5, 000  00 

Amount  (estimated)  required  fur  completion  of  existing  project 18, 000  00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 1684.  18, 000  00 


Uao. 

TRANSPORTATION  AND    DISTRIBUTION  OF  RATIONS  AND   SUPPLIES  TO 
THE  SUFFERERS  BY  OVERFLOW  OP  MISSISSIPPI  BIVER. 

On  March  13, 1882,  the  following  telegram  was  received  by  me : 

Washington,  D.  C,  March  13,  1882. 
Is  the  Barnard  or  any  other  steamboat  under  your  control  available  for  distribution 
of  supplies  to  sufferers  from  overflow  on  the  Mississippi  Ri  v6r  and  tributaries  t    If  so, 
communicate  by  tele^^raph  with  Colonel  Beckwith,  Subsistence  Department,  at  Saint 
Lonisy  who  is  charged  with  the  district.    Answer. 

Wright, 
Chief  of  Engineers, 
113  E 
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My  answer,  on  the  same  day,  was: 

Barnard  and  one  tow-boat  available.    Will  communicate  details  to  Colonel  Bectwith. 

Mackenzie,  Emgimeen, 

On  March  15  I  received  the  following  letter  of  instructions  from 
Colonel  Beckwith : 

Saint  Louis,  Mo.,  March  U,  1882. 
Sir:  I  have  jast  had  a  conference  with  yonr  assistant,  Mr.  C.  W.  Darham.  I 
especially  request  that  ycm  cause  to  be  sent  to  me  at  this  port  the  side- wheel  steamtr 
General  JBamard,  now  at  Keoknk,  and  also  the  steam  tow-boat  Coal  Blnff,  with  aoine 
barges,  all  duly  manned.  I  give  you  my  vehement  injunctions  for  the  moet  immediate 
haste. 

Very  respectfully,  your  obedient  servant, 

A.  BECKwrrH, 
Aasisfant  (hmmisBor^'Gemeral. 
Capt.  A.  Mackenzie, 

Corps  of  Engineers,  U,  8,'A. 

The  General  Barnard  and  the  Coal  Bluff  with  two  barges  were  imme- 
diately sent  to  Saint  Tjoais  and  placed  under  Colonel  Beckwith's  orders. 

The  Coal  Bluff  and  barges  lelt  Saint  Louis  March  23,  with  1,689  bar- 
rels meal,  383  boxes  bacon,  17  bales  tents,  and  some  miscellaneoas 
freight ;  arrived  at  Vicksburg  March  28.  On  the  down  trip  supplies 
were  left  at  New  Madrid,  Gayoso,  Memphis,  Helena,  Chotard's  I^mding* 
and  Vicksburg.  The  return  trip  to  Saint  Louis  was  accomplished  by 
noon  of  April  7,  at  which  time  the  boat  and  barges  were  returned  to 
me  by  Colonel  Beckwith.  They  were  immediately  taken  to  Quincy,  III., 
and  laid  up. 

*  The  General  Barnai*d  made  three  trips,  the  first  two  to  Helena,  and 
the  last  to  Vicksburg.  She  left  Saint  Louis  on  her  first  trip  March  19, 
with  about  250  tons  of  supplies,  and  arrived  at  Helena  on  the  2l8t;  re- 
turning, reached  Saint  Louis  March  25.  On  this  trip  rations  were  dis- 
tributed at  New  Madrid,  Memphis,  Scanlan's  Landing,  and  Helena. 

On  second  trip  left  Saint  Louis  March  28,  with  200  tons  supplies;  ar- 
rived Helena  March  30;  returning,  reached  Saint  Louis  April  3.  On 
this  trip  rations  were  put  off  at  Mound  City,  Cairo,  New  Madrid,  Asb- 
port,  and  Helena. 

On  third  trip  left  Saint  Louis  April  4,  with  350  tons  supplies,  and 
arrived  at  Vicksburg  April  10;  returning,  reached  Saint  Louis  April 
16.  On  this  trip  supplies  were  put  off  at  New  Madrid,  Tiptonville, 
Gayoso,  Memphis.  Commerce,  Dillard,  Coffin's,  Delta,  Friar's  Point, 
Sunflower,  Public  Landing,  Pushmataha,  Australia,  Concordia,  Wax- 
haw,  Terrene,  Riverton,  Neblett's,  Stormville,  Bolivar,  Buck  Bidge, 
Cat  Fish  Island,  Eutaw,  Stopp's,  Easton,  Mound's,  Wilkinson's,  Offutt's* 
and  Vicksburg. 

On  April  17  the  General  Barnard  was  returned  to  me,  and  immedi- 
ately sent  to  Keokuk  and  laid  up  in  the  oanal. 

The  amount  expended  by  me  under  resolution  of  Congress  of  March 
11, 1882,  was  $10,457,28. 


Uax. 

survey  for  a  harbor  of  refuge  in  lake  pepin,  at  stockholm, 
v^isconsin,  and  lake  city,  minnesota. 

United  States  Bnginbbb  Office, 

Bock  Isl<mdj  lU.,  February  13, 1882. 
General  :  I  have  the  honor  to  submit  herewith  a  report  on  "  survey 
for  harbor  of  refuge  in  Lake  Pepin,  at  Stockholm,  Wis.,  and  Lake  City, 
Minn.,  made  in  accordance  with  your  instructions,  dated  March  21, 1881  i 
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Accompanying  the  report  is'  a  map*  of  the  survey  showing  on  a  scale 
of  7^7  the  localities  in  qaestion,  which  are  situated  nearly  opposite 
each  other  on  the  lake,  and  also  giving  a  sketch  of  Lake  Pepin,  taken 
from  our  published  map  of  1878. 

I  also  inclose  copies  of  statements*  made  by  parties  interested  in  the 
navigation  of  the  Mississippi  Eiver,  concerning  the  amount  of  commerce 
to  be  benefited  by  proposed  improvements,  and  the  dangers  and  delays 
arising  from  want  of  due  protection  during  prevalence  of  high  winds 
and  storms.  The  survey  was  made  partly  in  November  and  partly  in 
December,  1881,  by  assistants  G.  A.  Marr  and  A.  J.  Stibolt. 

Lake  Pepin  is  a  wide  stretch  of  the  Mississippi  Biver,  about  20  miles 
in  length,  from  1^  to  3  miles  in  width,  and  of  an  average  depth  of  abooti 
35  feet.  There  is  little  or  no  current.  Lake  City  and  Stockholm  are, 
situated  about  midway  between  its  upper  and  lower  ends,  the  former  ou 
the  western  shore,  the  latter  on  the  eastern. 

Storms  and  high  winds  are  very  frequent  in  the  lake  during  the  sea-, 
son  of  navigation,  and  its  surface  becomes  very  rough  in  even  a  mod* 
erate  gale. 

The  boats  used-  in  navigating  the  Upper  Mississippi,  both  for  general 
passenger  and  freight  business  and  for  rafting  logs  and  lumber,  are  neces- 
sarily, on  account  of  shoal  water  in  the  river,  of  such  light  construction 
and  small  depth  of  hull  that  they  are  unfit  for  rough  weather  and  waves, 
and  are  consequently  subjected  to  frequent  delays  and  occasional  dan- 
ger to  life  and  property. 

On  the  western  side  there  are  three  gravel  points  extending  into  the 
lake,  which  afford  partial  protection  to  boats  and  rafts  in  stormy  weather, 
when  they  are  able  to  reach  their  shelter. 

On  the  eastern  side,  which  is  generally  a  rocky  shore,  there  is  no  safe 
landing  place  available  during  the  prevalence  of  high  northerly  or  south- 
erly winds. 

The  value  of  merchandise  annually  transported  through  the  lake 
is  variously  estimated  at  from  $250,000  to  $500,000,  besides  about 
150,000,000  feet  of  logs  and  lumber.  There  are  no  good  landings  or 
piers  where  freight  can  be  conveniently  shipped,  and  there  also  being  so 
much  risk  the  cost  of  transportation  is  greatly  increased. 

The  construction  of  a  safe  harbor  at  some  middle  poiut  in  the  lake,  as 
at  Stockholm  or  Lake  City,  or  both,  would  be  of  material  benefit  to  the. 
interest  of  navigation. 

1.  It  would  facilitate  the  loading  and  unloading  of  freight  and  dimin- 
ish the  risk  of  the  same,  thereby  ^eatly  lessening  the  cost  of  transpor- 
tation; and, 

2.  It  would  afford  a  place  of  refuge  'for  steamboats  with  or  without 
tows,  and  rafts  of  logs  and  lumber  when  unavoidably  caught  in  the  lake 
in  a  storm.  At  present  steamboats  with  rafts  are  often  delayed  for  days 
at  the  head  of  the  lake,  being  afraid  to  attempt  the  entire  passage, 
which  occupies  from  six  to  seven  hours,  when,  were  there  a  safe  harbor 
midway,  they  could  frequently  take  advantage  of  a  lull  in  the  gale  and 
easily  and  safely  make  the  hsdf-way  point. 

The  object  desired  can  be  best  attained  by  building  outside  break<. 
waters,  behind  which  steamboats  and  rafts  can  always  find  shelter;  but . 
in  view  of  the  great  cost  of  such  work  built  in  deep  water  and  the  fact 
that  no  special  good  would  result  until  its  completion,  it  would  seem 
advisable  to  furnish  such  relief  as  may  be  considered  necessary  by  con- 
structing piers  from  the  shore  to  deep  water,  which,  while  immediately 

•Omitted. 
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available  as  points  for  landing  and  of  refuge  for  steamboats,  are  sus- 
ceptible of  being  extended  as  far  as  circumstances  may  in  the  fatiue 
IV  arrant. 

I  submit  below  estimates  for  breakwaters  1,000  feet  and  500  feet  in 
length  at  both  Lake  City  and  Stockholm.  The  plan  of  the  proposed 
structures  is  similar  to  tbat  used  in  improving  harbors  in  Lake  Michi- 
gan,  and  is  adapted  to  resist  the  force  of  storms  and  floating  ice. 

AT  LAKE  CITY,  MINNESOTA. 

There  is  a  long  gravel  point  at  this  place  jutting  out  into  the  lake 
affording  partial  protection  to  steamboats,  which  are,  however,  liable  to 
be  blown  on  shore  and  stranded,  and  rafts  landing  here  are  sometimes 
broken  to  pieces.  Lake  City  is  not  situated  in  the  direct  Une  of  travd 
through  the  lake,  but  is  an  important  shipping  point  for  grain  and  other 
produce,  at  which  freight  and  passenger  boats  usually  land  on  their  way 
up  and  down  the  river. 

PEOJBOT. 

The  project  for  this  locality  is  to  build  a  single  breakwater  extending 
directly  out  into  the  lake  from  a  point  near  foot  of  Walnut  street. 
Estimates  are  given  for  breakwaters  1,000  and  500  feet  in  length. 

B8TIMATK  FOR  1,000  FEET  BREAKWATER  AT  LAKE  CnT. 

(Average  dimensions  of  crib,  50  by  30  bj  30  feet.) 

a,504,000feet,B.M.,  pine  lumber,  at  J25  per  M |87,eM 

S7,352  cubic  yards  rock,  at  ti*»5  per  yard 34,100 

253,600  pounds  iron  bolts,  at  5  cents  per  pound 1 12,630 

Superintendence  and  contingencies,  15  per  cent 80,163 

Total  for  1,000  feet  breakwater 154,583 

ESTIMATE  FOR  500  FEET  BREAKWATER  AT  LAKE  CrTT. 

(Average  dimensions  of  crib,  50  by  25  by  25  feet.) 

1,200, 000  feet.  B.  M.,  pine  lumber,  at  ^  per  M 930,000 

9, 008  cubic  yards  rock,  at  |1.25  per  yard 11,260 

105,200  pounds  iron  bolts,  at  5  cents  per  pound 5,260 

Superintendence  and  contingencies,  15x>er  cent 6,978 

Total  for  500  feet  breakwater 53,496 

AT  STOCKHOLM,  WISOONSm. 

This  point  is  in  the  direct  line  of  travel  through  the  lake,  for  both 
freight  boats  and  those  towing  rafts,  and  is  entirely  unprotected  from 
northerly,  soatherly,  and  westerly  winds.  The  landing  place  is  qaite 
shallow,  and,  being  also  in  a  very  exposed  position,  boats  are  generally 
unwilling  to  land  and  take  freight  unless  the  lake  is  perfectly  smooth. 

Stockholm  has  no  railroad  facilities,  the  nearest  road  on  the  eastern 
side  of  the  lake  being  about  45  miles  away,  and  several  small  village 
and  about  15,000  people  would  be  greatly  benefited  by  the  proposed 
improvement.  ...^t      .^tf 

|PBOJB0T. 

The  project  for  this  locality  is  to  build  a  single  breakwater  out  into 
the  lake  from  a  point  just  above  the  lower  warehouse. 
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ESTIMATB  FOR  1,000  FKET  BREAKWATER  AT  STOCKHOLM,  WISCONSIN. 

(Average  dimenHionB  of  crib,  50  by  25  by  2 1^  feet.) 

1,496,460  feet,  B.  M.,  pine  lumber,  at  $25  per  M $37,411 

14,048  cubic  yards  rock,  at  $1.25  per  yard" 17, 5<i0 

176,580  pounds  iron  bolts,  at  5  cents  per  ponnd 8, 829 

Superintendence  and  contingencies,  15  per  cent 9,570 

Total  for  1,000  feet  breakwater 73,370 

BSTIMATB  FOR  500  FEET  BREAKWATER  AT  STOCKHOLM,  WISCONSIN. 

(Average  dimensions  of  crib,  50  by  18^  by  18^  feet.) 

772,560  feet,  B.  M.,  pine  lumber,  at$^perM $19,314 

5,496  cubic  yards  rock,  at  $1.35  per  yard 6,870 

77,920  pounds  iron  bolts,  at  5  cents  per  ponnd 3,896 

Superintendence  and  contingeuoieSy  15  per  cent 4, 512 

Total  for  500  feet  breakwater 34,592 

Very  respectfully,  your  obedient  seryant, 

A.  Maokenzie, 

Captain  ofJEngmeers. 
To  the  Chief  of  Engineebs,  XT.  S.  A. 
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PRESERVATION  OF  THE  FALLS  OF  SAINT  ANTHONY  AND  IMPROVEMENT 
OF  THE  MISSISSIPPI  ABOVE  THE  FALLS— IMPROVEMENT  OF  CHIPPEWA 
AND  SAINT  CROIX  RIVERS,  WISCONSIN,  AND  OF  MINNESOTA  RIVER 
AND  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA— RESER- 
VOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI— CONSTRUCTION  OF  DAM 
AT  LAKE  WINNIBIGOSHISH. 


REPORT  OF  CAPTAIN  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS,  BVT. 
MAJOR,  U.  8,  A,,  OFFICER  IN  CHARGE.  FOR  THE  FISCAL  TEAR  ENDING 
JUNE  30,  1882,   WITH  OTHER  DOCUMENTS  RELATING   TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Preservation  of  Falls  of  Saint  Anthony. 

2.  Mississippi  River  above  the -Falls  of 

Saint  Authonv. 

3.  Constrnction  of  lock  and  dam  ou  Mis- 

sissippi River  at  Meeker's  Island,  Min- 
nesota. 

4.  Chippewa  River,  Wisconsiu. 

5.  Saint  Croix  River,  Minnesota  and  Wis- 

consin. 

6.  Minnesota  River,  Wisconsin. 


7.  Red  River  of  the  North,  Minnesota  and 

Dakota. 

8.  Look  and  dam  at  Goose  Rapids  on  Red 

River  of  the  North. 

9.  Reservoirs  upon  the  headwaters  of  the 

Mississippi  River  and  its  tributaries, 
including  experimental  dam  at  Lake 
Winnibigoshish . 

10.  Surveys  tor  reservoirs  vat  the  sources 
of  the  Mississippi  And  its  tributaries. 


EXAMINATIONS  AND  SURVBYS. 

II.  The  headwaters  of  the  Cannon  River  in  Minnesota,  with  a  view  that  same  may 
be  added  to  the  reiservoir  system  of  the  Upper  Mississippi. 


Engineer  Office,  U.  S.  Army, 
Saint  Paul^  Minn.,  August  7,  1882. 
General  :  I  have  the  honor  to  submit  herewith  the  aunaal  reports 
apon  the  works  and  surveys  under  m3'  char^^e  for  the  fiscal  year  ending 
June  30, 1882. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 

Note. — These  reports  having  been  prepared  before  the  passage  of  the 
river  and  harbor  act  of  August  2, 1882,  the  proposed  application  of  the 
sums  appropriated  hiis  not  been  stated. 

In  order,  however,  to  present  a  true  statement  of  funds  available,  the 
money  statement  attached  to  each  report  has  been  corrected  so  as  t6 
include  the  sums  appropriated  by  the  last  act. 
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V  I- 
PRESERVATION  OF  FALLS  OF  SAINT  ANTHONY.  MINNESOTA. 

The  appropriation  made  by  act  of  Congress  approved  March  3, 1881^ 
could  not  be  applied  to  any  great  extent  daring  the  year  od  account  of 
high- water  generally  prevailing. 

About  100,000  feet,  B.  M.,  of  timber  were  procured,  andsome  fewyard» 
of  rock  quarried,  with  which  to  commence  work  by  sinking  a  crib  to 
prevent  injuries  to  the  toe  of  the  apron  in  the  angle ;  but  purchasing 
beyond  this  was  discontinued,  as  there  seemed  no  probability  of  the 
water  lowering  sufficiently  to  enable  the  expenditure  of  $15,oio0  to  be 
made  with  any  good  to  result  therefrom. 

As  usual,  logs  were  run  more  or  less  over  the  government  work,  in- 
stead of  through  the  sluice,  for  building  which  (the  sluice)  an  appropri- 
ation was  made  by  Congress  by  act  approved  March  3, 1879,  the  excuse 
for  running  the  logs  over  the  apron  frequently  being  that  the  boom^ 
above  broke  under  the  weight  of  the  logs. 

According  to  my  observations,  the  booms  above  have  frequently 
broken  just  about  the  time  the  logs  have  been  wantexl.  The  log  sluice 
gave  general  satisfaction  at  the  time  it  was  built,  and  would  have  fully 
answered  had  the  mill  company  made  their  sluice  through  their  own 
works  at  the  point  expected.  To  run  the  sluice  further  up  might  be 
done,  at  considerable  further  expense,  so  as  to  get  the  logs  in  belonging 
to  the  lower  river,  but  I  do  not  recommend  any  appropriation  for  this, 
the  terms  of  the  charter  to  the  Minneapolis  mill  company  requiring  it  to 
provide  for  the  free  passage  of  saw-logs  over  the  Falls  of  Saint  Anthony. 

A  permanent  injunction  was  granted  last  March  against  the  running 
of  logs  over  the  works  instead  of  through  the  sluice. 

One  Joel  B.  Bassett  and  others  last  October  began  the  depositing  of 
immense  masses  of  earth,  rock,  stone,  and  other  materials  in  the  chan- 
nel of  the  Falls,  as  the  easiest  way  to  them  of  disposing  of  material  ex- 
cavated for  the  fonndation  of  a  mill.  He  was  requested,  then  notified, 
to  desist.  Finally  the  case  went  into  the  hands  of  the  United  States 
district  attorney,  under  whose  actipn  Mr.  Bassett  has  made  several 
inadequate  attempts  to  remove  the  material,  working  at  it  for  a  few 
days  or  so,  and  then  petitioning  the  United  States  attorney  to  have  the 
case  dropped.  It  is  the  most  defiant  piece  of  trespass  I  ever  heard  of, 
and  I  have  requested  the  United  States  district  attorney  to  push 
him  until  he  makes  good  the  wrong  he  has  done.  His  spoil  dumps 
closed  up  until  lately,  if  not  to  date,  the  entrance  to  the  log  sluice,  be- 
sides diverting  nearly  all  the  discharge  of  the  river  (the  width  of  dis- 
charge being  already  too  small  from  encroachments  of  the  mills  on  the 
bed  of  the  river)  towards  and  into  the  angle  on  the  easterly  side  of  the 
apron,  undermining  and  damaging  the  Unit>ed  States  works  to  great 
extent,  apparently.  As  soon  as  the  water  lowers  snfiiciently  an  exami- 
nation will  be  made,  the  cost  of  the  damage  by  Mr.  Bassett's  work  esti- 
mated, and  a  special  report  be  made. 

The  present  Congress  having  made  no  appropriation,  as  yet,  for  the 
fiscal  year  ending  June  30, 1883,  nothing  can  be  said  as  to  work  for  the 
coming  year,  excepting  that,  as  soon  as  the  water  lowers  sufficiently,  it 
is  proposed  to  utilize  the  balance  of  the  appropriation  of  March  3, 1881^ 
in  repairing  damages  so  far  as  the  money  will  go. 

If  the  preservation  of  the  iPalls  of  Saint  Anthony  is  still  to  be  done  by 
the  United  States,  the  sum  of  $50,000  (in  addition  to  that  asked  for  the 
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ending  June  30,  1883)  Bhonld  be  available  for  the  year  endin^^ 
^  30,  1884. 

ns^l  estimate  for  the  present  project $529,726  31 

^i  K&ing  to  be  appropriated 159, 726  31 

tT^%  expended  to  June  30,  1882  (lucladiug  oatntanding  liabilitieB)  ...     569,571  8& 

Is  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
t^liy  Minn.,  at  which  place  the  revenue  collected  daring  the  fiscal  year  ending  June 
i»SU,  amounted  to  |13,658.98. 

E1.A.CT  OF  APPROPRIATIONS  M ADB  FOR  IMPROVING  THE  FAIX8  OF  8AIKT  ANTHONY* 

Bti  approved — 

r«ly  11,  1870* 160,000 

kfarcb3,  1^71  • 50,000 

rone  10,  1872  • 50,000 

Ii«»rch3,  1873* 50,000 

Iune23,  1874 125,000 

March  3,  1875 100,000 

A.ngastl4,  1876 120,000 

March  3, 1879 1 10,000 

June  14,  1880 1 lO.OOO 

March  3,  1881 1 15,000 

Total 580,000 

Money  statement 

r  1,  18ei,  amount  available 115,012  15 

r  If  1882,  amount  expend^  tinring  fiscal  year,  exclnsive  of 

itstanding  liabilities  July  1,  1881 |4,453  15 

r  1.  1882,  outstanding  liabilities 130  86 

*  4,584  01 

y  1,  1882,  amount  available 10,428  15 

ount  appropriated  by  act  passed  August  2, 1882 25,000  OO 

onnt  available  for  fiscal  year  ending  June  30, 1883 35, 428  15 

onnt  (estimated)  required  for  completion  of  existing  project 134, 726  31 

oant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    50, 000  OO 


COMMKRCIAL  STATISTICS,  1881. 

Minneapolis  (FalU  of  Saint  Anthony)  water-power, 

rhe  lowest  volume  of  the  Mississippi  River  at  Saint  Anthony  yet  measured  is  3,168 
l>ic  feet  per  second,  viz,  on  the  9th  of  March,  1881. 

The  greatest  fall  which  any  of  the  millsare  now  able  to  use  is  not  over  50  feet.  This 
res  something  like  13,500  horse- power  |>emianently  available  at  Minneapolis,  if  we 
Be  the  permanency  on  the  winter  flow  alone.  The  power  could  be  greatly  increased 
the  construction  of  storage  reservoirs  to  equalize  the  flow  of  water,  and  the  eon- 
notion  of  canals  and  races  to  utilize  a  larger  fall. 

Flour,  lumber^  and  misoellaneoue  man^faetmring,  fe. 

The  city  of  Mionea]K>]is  has  obtained  a  world-wide  fame  within  the  past  few  year* 
a  great  manufacturing  center.  The  product  of  its  mills  and  factories,  which  may 
w  be  found  all  through  this  country  and  Europe,  have  given  it  a  reputation  as  a 
0|(resstve  and  growing  city,  which  is  si'Gond  to  none  on  the  continent.  Its  proa- 
nty  rests  on  its  great  water-power,  which  is  universally  acknowledged  to  be  the 
eatest  in  the  world  which  has  been  put  to  practical  use.  Among  its  many  indns- 
ies  the  manufacture  of  flour  stands  pre-eminent. 

*  These  sums  were  used  before  the  adoption  of  the  present  plan, 
t  For  sluice-way  throui^h  public  works,  Sco. 
X  For  repairs  and  contingencies,  Ac, 
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Aronnd  the  FaUs  of  Saint  Anthony  has  sprung  into  life  within  the  past  few  yean  a 
gigantic  basiness  unequaled  in  its  extent^  on  the  globe. 

It  is  said  that  the  millers  of  Minneapolis  to  a  large  extent  control  the  flour  inteiMti 
of  the  country. 

The  maximum  daily  capacity  of  the  flour  mills  at  the  Falls  of  Saint  Anthony  is  siid 
to  be  25,750  barrels. 

The  export  trade  has  been  a  very  important  factor  in  the  milling  bnaioeflB  dozinf 
the  past  year. 

Great  Britain  afforded  the  first  market  for  Minneapolis  flour,  and  is  still  the  chief 
one,  but  the  Irade  at  the  present  time  extends  into  France,  Germany,  Holland,  Spain, 
Italy f  Russia,  and  Africa. 

The  exports  of  flour  to  foreign  ports  from  America  up  to  December  1,  1881,  accorft- 
ing  to  the  report  of  the  Secretary  of  the  Treasury,  made  by  the  Chief  of  the  Boreu 
of  Statistics  at  Washington,  was  6,301,659  barrels,  of  which  amount  Minneapolis  milb 
contributed  nearly  one-nfth. 

The  following  table  gives  the  shipments  and  exports  of  flour  for  the  years  named: 


Year. 


Shipments. 


Barr^lt. 
80,000 
96.000  , 
03,000  t 
MS,  000 
727,000 
843,000 


1800 

1806 

1870 

1873 

1874 

1875 

1876 ,   l,000;fl75 

1877 035.544 

1878 040,786 

1879 ,   1,551,780 

1880 2,061,840 

1881 8,143,243 


Increase  past  year  over  preceding  year,  508,937. 

Lumber, 

The  season  of  1881  has  been  one  of  the  most  prosperous  that  the  mannfactai^rs  aai 
dealers  in  lumber  have  known  in  many  years. 

The  out  of  lumber  by  the  mills  of  Minneapolis  was  some  34,000,000  feet  greater  thfl 
in  any  former  year,  aggregating  over  234,000,000  feet. 

Comparative  statement  of  lumber  production  for  eix  years. 

1881 feet..  234,d«5,an 

1880 do...   195, 45ft,  13 

1879 do*..   149,754,5r 

1878 do...   13O,274,0» 

1877. do...   l^,676i,0e« 

1876 do...  200,371,*: 

MisoeUaneous  man^faetwing» 

Each  succeeding  year  the  returns  show  a  rapid  increase  in  general  manufiactaxi^ 
at  Minneapolis. 

Comparative  statement  for  the  last  six  years. 

1881 $14,872,99 

1880 10.333,Oi 

1879 8;  155,1* 

1878 5,  €96.0 

1877 4,802,ai 

187G 3;776,3« 

Logs. 

There  were  1,100,000  feet  of  logs,  valued  at  $9,500,  run  over  the  Falls  of  Saint  AntlMS? 
through  the  sluice-way,  destined  for  the  boom  below,  during  the  season  of  1881. 

It  is  expected  that  there  will  be  5,000,000  feet  of  logs,  valued  at  $47,000,  ran  ovtf 
the  falls  through  the  sluice-way  during  the  season  of  1882.    This  last  spriD£,  in  oos- 
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'  sequence  of  a  sudden  rise  in  the  rirer  above  the  falls,  one  of  the  large  booms  of  the 

Mississippi  and  Kum  River  Boom  Company  broke  and  let  loose  some  5,000,000  feet  of 
logs,  which  were  carried  over  the  falls,  but  not  through  the  alttUse-wayf  as  the  head  of  the 
sluice  was  obstructed  by  deposits  of  earth,  &,c.,  made  by  J.  B.  Bassett  &,  Company,  of 

t  Minneapolis. 


Vfl. 

IMPROVEMENT    OF    MISSISSIPPI    RIVER  ABOVE   THE    FALLS   OF   SAINT 

ANTHONY,  MINNESOTA. 

The  work  has  consisted  in  the  removal  of  bowlders  from  the  channel, 
construction  of  wing-dams,  and  removal  of  snags  and  leaning  trees  and 
^^  sweepers "  from  the  channel  and  bends  between  Aitken  and  Grand 
Bapids,  north  of  the  line  of  the  Northern  Pacific  Railroad. 

The  work  was  performed  by  day-labor  and  purchase  of  materials  as 
needed ;  the  crews  were  subsisted. 

The  outfit  was  increased  during  the  season  by  the  construction  of  one 
derrick -boat,  with  crab  and  capstan,  one  quarter-boat,  bateau,  &c. 

There  were  removed  during  the  fiscal  year  ending  June  30, 1882, 194 
cubic  yards  of  bowlders,  which  were  utilized  in  building  195  linear  feet 
of  dams ;  also,  removed  seventeen  hundred  and  eighty  snags  and  fifteen 
thousand  two  hundred  and  two  leaning  trees  and  274  cubic  yards  of 
clay  and  gravel.    Stretch  of  river  worked  over  about  36  miles. 

The  improvement  thus  far  has  been  of  great  benefit  to  steamboat 
navigation  as  well  as  to  gunning  of  logs. 

The  delays  to  steamers,  formerly  lasting  for  weeks  and  even  months, 
are  now  very  much  reduced. 

Mr.  Bufas  Davenport,  who  is  deserving  of  credit  for  his  conduct  of 
the  work  as  overseer,  was  relieved  in  February  by  Mr.  F.  Terry  and 
assigned  to  charge  of  dredging  operations  on  the  Eed  Bi  ver  of  the  North. 
His  report  of  operations  on  the  Mississippi  above  the  falls  is  herewith. 

Aitken,  on  the  Northern  Pacific  Railroad,  serves  as  a  base  of  supplies 
for  the  extensive  lumber  camps  throughout  Northern  Minnesota,  and 
the  supplies  have  been  forwarded  by  river  in  flat-boats  as  well  as  by 
steamers. 

There  are  now  two  steamers  plying  the  river  between  Grand  Bapids 
and  Aitken.  The  steamer  built  last  year,  above  Pokegama  Falls,  has 
been  purchased  by  the  United  States  for  use  in  constructing  the  reser- 
voirs above  Grand  Bapids. 

After  the  completion  of  the  reservoirs  shall  have  assured  sufficient 
depth  of  water  in  the  channel  down  to  Minneapolis,  a  few  stretches  of 
rapids  below  Brainerd  excepted,  the  only  annual  expense  that  will  prob- 
ably occur  will  be  that  necessary  for  the  occasional  removal  of  snags 
and  leaning  timber.  An  improved  channel  will  doubtless  result  in  the 
building  of  additional  steamboats  above  Brainerd,  if  not  above  Minne- 
apolis. 

The  project  under  which  the  work  of  improvement  is  being  carried  on 
is  based  upon  the  estimate  for  the  improvement  of  the  stretch  of  river 
from  Gonradis  Shoals  (35  miles  below  Brainerd)  to  Grand  Bapids,  the 
original  estimate  being  $54,127.50,  as  given  in  the  report  of  Februarys, 
1875,  upon  part  of  the  third  subdivision,  Mississippi  transportation  route 
to  the  seaboard. 

The  amount  expended  under  this  project  (Conradis  Shoals  to  Grand 
Bapids)  to  June  30, 1882,  is  $21,640.73. 
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As  to  expenditure  between  Saint  Gload  and  Minneapolis  prior  to  1879,. 
please  see  Annual  Keport  for  year  ending  June  30, 1881. 

The  present  Congress  not  having  appropriated  as  yet  for  this  piece  of 
river  for  the  year  euding  June  30, 18S3,  nothing  can  be  said,  here^  as  to 
work  on  it  for  the  coming  fiscal  year.  Even  if  Congress  does  appropri- 
ate, this  year,  the  amount  asked,  the  sam  of  $10,000  will  be  required  for 
the  fiscal  year  ending  Jane  30, 1884. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  m 
Daluth,  Minn.,  at  which  place  the  revenue  collected  for  the  fiscal  year  ending  Jane  30^ 
1882,  amounted  to  |13,658.98. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  THE    IMPROVEMENT  OF    THE    MISSISaiPPI 
RIVER  ABOVE  THE  FALLS  OF  SAINT  ANTHONY,  MINNESOTA. 

By  act  approved: 

June  &,  1874* 925,000  » 

August  14, 1876 - 20,000  00 

June  14, 1880 , 15,000  00 

March  3,  1881 10,000  Oa 

70,000  00 

Original  estimate  for  the  work  between  the  Falls  of  Saint  Anthony  and 

Saint  Cloud,  Minn 144,667  50 

Bemaining  to  be  appropriated 124, 667  50 

Original  estimate  for  the  work  between  Grand  Rapids  and  Conradis  Shoals .     54, 127  50 

Appropriations  by  acts  approved — 

June  14, 1880 $15,000  00 

March  3,  1881 10,000  00 

25,00000 

Kemaiuing  to  be  appropriated 29,  V27  50 

Money  statement 

July  1,  1881,  amount  available $16,942  <M 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $11,820  18 

July  1,  1882,  outstanding  liabilities *. 1,702  59 

13.582  T7 

July  1,  1882,  amount  available 3,359  » 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883,  viz,  improvement 
between  Grand  Rapids  and  Conradis  Shoals 13,359  27 

Amount  (estimated)  required  for  completion  of  project 19, 127  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     10, 000  00 


report  of  mr.  rufus  davenport,  overseer. 

Engineer  Office  United  States  Army, 

Saint  Paul,  Minn,,  February  28,  1^82. 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  work  done  under  my  charge 
on  the  Mississppi  River  above  Aitken,  Minn.,  from  July  1  to  the  close  of  navigation, 
November  12,  1881. 


*3lade  and  expended  before  the  adoption  of  the  present  project. 
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Fleet  No.  1. 

The  removftl  of  oyerhaugiDg  trees  and  snags  was  oontinaed  by  fleet  No.  1  up  to  the 
14th  of  Jnly,  when  work  was  commenced  on  Hale's  Rapids.  Eleht  days  were  occa- 
pied  in  the  improvement  of  that  point;  40.7  cubic  yards  of  bowlders  were  removed, 
4ind  55  linear  ^t  of  stone  dam  built  with  the  bowlders  taken  from  the  channel.  Work 
was  then  resumed  on  trees  and  snags  and  continued  down  river ;  2  large  bowlders,  1 
in  section  33,  township  54,  range  24,  and  one  in  section  9,  township  53,  range  24,  con- 
taining 35.4  cubic  yards,  were  also  taken  out. 

On  the  6th  of  August  the  fleet  moved  to  Pine  Rapids,  and  the  opening  of  a  3-foot  low 
water  channel  continued  until  the  31stof  August ;  66.7  cubic  yards  of  bowlders,  and  274.4 
•cubic  yards  of  clay,  sand,  and  gravel  were  removed,  giving  a  3-foot  channel,  as  shown 
on  map  of  Pine  Rapids  accompanying  this  report.  The  oowlders  were  used  in  oon- 
«tructing  90  feet  of  dam ;  the  clay,  gravel,  &c.,  were  principally  carried  away  by  the 
6cour  of  the  water,  the  material  being  first  loosened  by  dynamite,  and  then  raked 
until  the  desired  depth  was  reached. 

On  the  1st  of  September  the  fleet  moved  to  Crooked  Rapids,  and  work  was  con- 
tinued at  that  point  until  the  14th.  Fifty-one  cubic  yards  of  bowlders  were  taken 
•out,  and  50  feet  of  dam  built.  The  heavy  rains  in  September  had,  bv  this  time,  so 
raised  the  river  that  it  became  necessary  to  abandon  work  on  the  rapids,  and  resume 
the  removal  of  trees  and  snags,  and  this  work  was  continued  until  the  5th  of  Novem- 
l)er,  when  the  boats  were  moved  to  Aitken  for  the  winter. 

SUMMABT  OF  WORK  DONE  BT  FLEET  NO.   1. 

From  July  1  to  November  5^  fleet  No.  1  removed  three  hundred  and  one  snags,  three 
thousand  nine  hundred  and  thirty-one  overhanging  trees,  193. 9  cubic  yards  of  bowlders, 
«nd  274.4  cubic  yards  of  clay,  sand,  and  gravel.  One  hundred  and  ninety-five  linear 
feet  of  dam  were  built  with  the  bowlders  taken  from  the  channel.  Length  of  river 
cleared,  24  miles.  Two  hundred  and  sixty-one  charges  of  dynamite,  expuided  by  an 
olectro-magnetic  battery,  were  used  in  blasting  stone  aad  in  dislodging  snags. 

FlebtjNo.  2. 

As  instructed  in  your  letter  of  July  23, 1  commenced  the  construction  of  a  fleet  of  new 
boats.  The  timber  and  other  material  commenced  to  arrive  at  Aitken  early  in  Sep- 
tember, and  the  boats  were  completed  and  launched  on  the  30th  of  that  month.  Tne 
new  fleet,  as  constructed,  consists  of  1  derrick  boat,  50  by  20  feet,  with  crab  and  capstan; 
one  quarter  boat,  70  by  11  feet,  with  accommodations  for  16  men ;  and  1  bateau,  35 
feet  long.  « 

COST  OF  OONSTRUCTION. 

Derrick  boat |772  53 

Derrick- boat  machinery 464  72 

Quarter  boat , 467  77 

•Quarter-boat  equipment 149  34 

Bateau 3)  00 

Total 1,<«9  36 

WORK  DONE  BT  FLEET  NO.  2. 

On  the  completion  of  the  boats  they  were  towed  to  Hamilton's  Landing,  a  point  25 
miles  below  Grand  Rapids,  and  on  October  5  commenced  the  removal  of  overnanging 
-trees  and  snags,  and  continued  at  that  work  until  the  5th  of  November,  when  they 
were  moved  to  Aitken.  Eight  hundred  and  seventy-three  snags  and  one  thousand 
nine  hundred  and  fifty-one  trees  were  taken  out.  Ten  charges  of  dynamite  were  used 
in  dislodging  snags.    Total  length  of  river  cleared,  5  miles. 

On  the  12th  of  November  the  boats  were  dismantled  and  the  equipment  stored  at 
JLitken.  F.  W.  Bonnees  was  engaged  as  watchman  and  storekeeper  atf:)0  per  month. 
JLn  inventory  of  all  boats  and  other  property  left  at  Aitken  is  filed  in  this  office. 

STATISTICAL.  "^ULIZ      

During  the  season  of  1881  the  steamer  City  of  Aitken  made  nineteen  trips,  com- 
mencing on  the  1st  of  May  and  ending  on  the  5th  of  November,  an  average  of  1  trip 
in  ten  days.  Total  distance  traveled,  6,080  miles,  carrying,  with  two  barges,  1,100  tons 
of  freight,  and  one  thousand  five  hundred  and  forty  passengers. 
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Two  new  steamboats  were  bnilt,  one  at  Altken  and  the  other  on  tbe  upj>€>r  riTrr 
above  Pokegama  Falls.  Owing  to  bad  weather  in  September,  they  were  not  eoai- 
pleted  in  time  for  the  fall  work,  but  will  both  be  ready  to  commence  operatiuiui  im- 
mediately on  the  opening  of  navigation  in  the  spring. 

The  boat  above  Pokegama  Falls,  with  two  barges,  will  be  capable  of  carrying  100 
tons  of  freight  and  50  passengers.  The  boat  on  the  lower  river  is  to  ran  in  connection 
with  the  City  of  Aitken  and  make  weekly  trips,  carrying  mail  and  pasaengers,  and, 
with  one  small  barge,  can  take  40  tons  of  freight. 

DETAILS  OF  WORK. 

Fleet  No,  1. 


1881 

July 

August  — 
September . 
October. . . . 
November . 


Overtuuiging  trees. 


Hale's  Landing  to  Long  lalftnd— 

12  miles. 
Hale's  Landing  to  Long  Island— 

12  miles. 
Crooked    Bapids   to    Ox    Port- 

age--6  miles. 
Ox  Portage  Kapida   to  5  miles 

below. 
Ox    Portage   Rapids  to    1   mile 

below. 


Diameter  in  inches. 


^ 

«5 

^ 

s 

S^ 

m 

^ 

« 

s 

00 

5 

s 

3 

s 

s 

^ 

9* 

S 

^ 

^ 

H 

853 

316 

121 

34 

1 

1 

....  1,» 

80 

32 

7 

2 

... 

.... 

....     ts 

383 

226 

87 

18    ... 

1 

1         71$ 

796 

480 

208 

34    ... 

1 



1,5» 

124 

76 

37 

5 

1 

?a 

2,242 

1,150 

460 

83 

1 

3 

2 

3.BI 

188L 

July 

Angnst 

September.. 

October 

November . . 


Snags. 

s 

e 

s 

00 

25 
9 
22 
61 
15 

Dia 

S 

14 
5 
22 
59 

8 

meter 

.5 

inii 
Si 

s 

icbei 

s 

3 

1. 

s 

Is 

Hale's  landing  to  Long  Island— 

8 
10 

18 

2 

1 

10 

14 

5 

1 

12  miles. 

1 

12  miles.       " 

Crooked   Rapids    to   Ox    Port- 
age-—6  miles. 

Ox  Portage  Rapida  to  5  miles 

1 

3 

1 

1 

1 

.... 

below.  ^ 
Ox   Portage  Rapids   to  1   mile 

1 

below.^ 

182 

103 

32 

5 

4 

1 
1 

1 

13 

• 


188L 

July 

July 

Angnst 

Angnst 

September. . 


Bowlders,  clay,  and  gravel. 


Hale's  Rapids 

Section  33,  township  54,  range  34 
Section  9,  township  53,  range  24.. 

I^ine  Rapids 

Crooked  Rapids 


Bowlders. 


Cubic  fforde. 
40.7 
15.5 
19.9 
66.7 
51.1 


193.9 


Clay  and 
gravel 


CSMc^uf^ 


t744 


r44 
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1807 


Diameter  in  inches. 

Overhanging  trees. 

00 

;5 

s 

S3 

s 

s 

s 

s 

H 

1881. 
Ootober 

LoDff  IslAnd  to  5  miles  below 

1,089 
304 

297 
119 

68 
80 

16 
19 

1 

5 

1 

2 

1,472 

2Toveinb6r . . . 

Long  Island  to  1  mile  below 

479 

1.808 

416 

98 

35 

6 

3 

1.951 

Snags. 

Diameter  in  inches. 

^ 

S 
^ 

s 

00 

S 

13 
2 

s 

2 

1 

s 

1 

2 

1 

1881. 

Ootober 

Kovember... 

Long  Island  to  5  miles  below 

Long  Island  to  1  mile  below 

446 
85 

188 
20 

09 
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COST  OF  WORK. 

Fleet  No.  1,  SDags,  &c 59^  cents  per  tree  or  snag. 

Fleet  No.  1,  clay  and  bowlders..*,..  •... 384^  cents  per  cnbic  yard. 

Fleet  No.  1,  dams 83|  cents  per  cubic  yard. 

Fleet  No.  1,  sabaistence 59f  cents  per  ration. 

Fleet  No.  2,  snags,  &o ^ 43^  cents  per  tree  or  snag. 

Fleet  No.  2,  subsistence 60^  cents  per  ration. 

Boat  No.  2  was  built  esxMcially  for  handling  trees  and  snags,  and  is  fitted  with  long 
boom.     Boat  No.  1  is  better  adapted  for  raising  stone,  &o. 

In  connection  with  the  other  work,  I  made  the  following  gangings  of  the  river :  four 
observations  at  Grand  Rapids,  four  at  Ox  Portage  Rapids,  three  at  outlet  of  tiandy 
Lake,  and  three  at  Aitken. 


Grand  Rapids, 


1881. 


Cubic  feet  i»er  second. 


October  18,  1  observation 2,150.39 

•    2. ...do 2,121.99 

3. ...do 2,06:^.97 

4. ...do 2.025.12 

Average  discharge,  2,090.36  cubic  feet  per  second ;  stage  4.8  above  the  low  water  of 
1879 ;  elevation,  1,249.2  above  the  sea. 


Ox  Bow  Portage  Rapids. 


1881. 


Oabio  feet  per  second. 


October 22,  1  observation 3,283.04 

2....  do 3,428.46 

3. ...do 3,410.69 

4-. ..do 3,379.82 

Average  discharge,  3,375.50  cubic  feet  per  second;  stage,  5.1  above  low  water  of 
1879.  I 


Outlet  of  Sandy  Lake  River  {below}. 


1881. 


Oobic  feet  per  second. 


November7,  1  observation ^ 3,838.38 

2. ...do : 4,031,57 

3.. ..do 3.974.34 
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Average  discharge,  3,948.09  cubic  feet  per  seoond;  stage,  4.9  above  low  walerof 
1879 ;  elevation,  1,214.896  above  the  sea. 

AitkeUy  MinnMota, 

Cable  feet  per  aeeoai 
1881. 

November  11,1  observation 5,506.8S 

12,1. ...do 5,401.39 

1 do : 5, 509.86 

Average  discharge,  5,510.04  cable  feet  per  second ;  stage,  7.1  above  the  loiv  water  of 
1879;  elevation,  1,194.9  above  the  sea. 

NEXT  8EASON*S  WORK. 

The  accompanying  map  of  the  Mississippi  River  from  Grand  Rapids  to  Aitken  will 
«how  the  portions  of  the  river  from  which  obstructions  have  been  removed  during  the 
working  seasons  of  18H0  and  1881. 

There  still  remain  90  miles -of  river  to  be  cleared  of  overhanging  trees  and  snags, 
and  the  improvement  of  Crooked,  Sandy  Loftke,  Moose,  and  Island  Rapids  has  bMD 
but  partial.  Pine  and  Hale's  Rapids  will  require  no  further  work ;  maps  of  tlie« 
last,  showing  condition  after  improvement  in  1881,  are  submitted.  The  river  abom 
Pokeffama  Falls  will  also  reqnire  some  work  to  render  it  navigable  at  low  water;  tkt 
principal  obstruction  is  a  small  rapid  about  6  miles  below  Litt&  Winnibigoahi^  Lake. 
The  improvement  of  this  rapid  will  require  (estimate  made' from  survey  of  1874)  the 
construction  of  750  feet  of  wing-dams.  But  the  river  at  this  point  is  full  of  bowldei% 
and  I  think  that  the  removal  of  these  from  the  channel,  and  the  construction  of  dans 
with  the  bowlders  taken  out,  will  give  sufficient  depth  of  water,  without  the  zivcf 
ahould  reach  an  exceptionally  low  stage. 

After  the  construction  of  the  dam  at  Lake  Winnibigoshish  the  ordinary  sunnier 
discharge  will  be  much  more  than  can  by  any  possibility  be  required  for  navigatka. 
If  it  diould  be  considered  advisable  to  move  one  of  the  boats  now  in  use  on  the  lower 
river  above  the  Falls  of  Pokegama  for  this  work,  I  should  recommend  that  advantage 
be  taken  of  the  first  hif2:h-water  in  the  spring,  when  the  boats  can  be  taken  ot« 
Orand  Rapids  without  difficulty,  and  the  ouly  portage  reouired  will  be  about  l^OOl 
feet  around  Pokegama  Falls ;  though  I  should  recommend  that  both  boats  now  on  the 
lower  river  be  retained  there,  and  wonld  suggest  that  a  barge  borrowed  from  tiic 
work  at  Winnibigoshish,  and  fitted  with  a  derrick  at  small  expense,  could  be  made  U 
•do  all  the  work  necessary. 

Very  respectfully,  yonr  obedient  servant, 

R.  Davknport, 

Capt.  Charles  J.  Allen, 

CfOrps  of  Engineers,  U.  8.  A, 


GOMMBBCIAL  STATISTICS. 


Lumber,  lath,  and  shinglet  wuinHfaoiured  en  the  Mitaieeippi  Ricer  above  the  Falls  of  Saui 

Anthony. 


Xinmber  . 
fibindes. 
lAth 


1880. 


241,157,969 
88.44S.125 
49, 433, 100 


188L 


339,l«S.ir 

128.6U«I 

70^  381, » 


Lege, 

The  logs  run  during  1881  between  Minneapolis  and  Sauk  Rapids  amounted  U 
'22,000,000  feet,  valued  at  $1,760,000,  and  on  the  river  above  Aitken  they  amounted  t» 
•216,000,000  feet,  valued  at  $17,280,000. 

Since  1878  there  has  been  no  use  made  of  the  river  between  Minneapolis  and  Saiat 
"Cloud  for  any  pnrposes  of  commerce  except  the  running  of  logs.  In  that  year  but 
one  steamboat  plied  on  the  river  above  the  Palls  of  Saiot  Anthony  between  tbe  pmnts 
-named.  8h»  made  only  thirty  strips  (six  to  Clearwater,  twenty-four  to  Saint  CkradX 
•carrying  upstream  m«*rcbandiRe  and  rancbinery  amounting  to  :)75  tons,  and  bringii^ 
•downstream  live  stock,  wheat,  potatoes,  ^c. ;  also  6  barges  hoop-poles,  600 
wood,  and  200,000  feet,  board  measure,  lumber.    Passengers  carried,  about  600. 
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In  the  years  1855,  1856,  1857, 1858,  and  1859,  before  the  railroad  was  Iniilt,  steam- 
boats were  run  between  Minneapolis  and  Saint  Cloud  during  high-water,  as  high  as 
*  four  being  engaged  in  the  trade  at  one  time.  There  is  no  record,  however,  of  the 
amount  of  business  done. 

During  the  season  of  1881  the  steamboat  plying  between  Aitken  and  Grand  Rapids 
made  nineteen  ronnd  trips.  She  commenced  running  on  the  1st  of  May  and  ceased 
running  November  5,  an  average  of  one  trip  in  ten  days.  Tot^l  lUstance  traveled, 
6,080  milf  8,  carrying,  with  two  barges,  2,200,000  pounds  of  freight  and  1,540  passengers. 

There  is  another  steamboat  being  built  at  Aitken,  and  which  will  probably  be  ready 
fop  business  th«  latter  part  of  July.  She  will  also  ply  between  Aitken  and  Grand 
Rapids,  and  will  carry  the  mail  and  freight  and  passengers. 

Tbe  steamboat  built  last  fall  above  Pokegama  Falls  to  ply  between  that  point  and 
Lake  Wiuuibigoshish  was,  this  spring,  purchased  by  the  Engineer  Department,  and 
is  now  doing  service  in  connection  with  the  building  of  Lake  Winnibigoshish  Dam. 


V3. 

CONSTRUCTION  OF  LOCK  AND  DAM  ON  MISSISSIPPI  RIVER,  AT  MEEKER'S 

ISLAND.  MINNESOTA. 

The  present  project  is  given  in  the  Report  of  the  Chief  of  Engineers 
for  the  fiscal  year  ending  June  30,  1874,  and  based  upon  the  results  of 
a  survey  made  during  that  year. 

The  object  of  the  improvement  is  to  connect  with  the  improvemetit  of 
the  Mississippi  below  Saint  Paul,  so  as  to  secure  steamboat  navigation 
up  to  the  Falls  of  Saint  Anthony. 

The  improvement  of  the  Mississippi  River  above  the  Falls  of  Saint 
Anthony,  and  from  Saint  Paul  to  the  Gulf  of  Mexico,  has  been  adopted 
by  Congress,  but  no  appropriations  have  been  made  for  improving  the 
stream  between  Saint  Paul  and  the  site  of  the  proposed  lock  and  dam 
at  Meeker's  Island.  The  cost  of  lock  and  dam,  as  estimated  in  the  report 
above  referred  to,  is : 

Masonry  lock,  300  feet  long,  80  fetit  wide,  with  lift  of  17  feet,  ahout ^30, 261  46 

Tiniherdam 291,860  00 

Total  cost  of  improvement 922, 121  46 

Congress,  by  act  approved  July  23, 1868,  made  a  grant  of  200,000 
acres  of  public  lands  to  the  State  of  Minnesota  to  aid  the  State  in  con- 
structing the  lock  and  dam  in  accordance  wiih  plan  and  estimate  previ- 
ously submitted. 

By  a<5t  approved  March  3,  1873,  Congress  appropriated — 

For  coDstrnctioiis  of  the  lock  and  dam  on  the  MiHsissippi  River  at  Meeker*8  Island, 
Minnesota,  according  to  the  Hurveye  and  pluns  of  thu  W;ir  Department,  !|2.'>,U00:  Pro- 
vided^ That  all  n<;ht4  and  claiiiiH  in  and  to  the  land  grant  made  to  the  State  of  Min- 
nesota for  the  ahove  work  hy  act  approved  July  23,  1868,  shall  l>e  fully  relinquished 
to  the  United  States  hefui-e  any  of  this  appropriatiou  is  expended. 

No  work  has  as  yet  been  done,  the  appropriation  not  being  available,  as 
the  parties  holding  the  land  grant  have  not  made  the  required  relinquish- 
ment. 

The  State  of  Minnesota  should  annul  the  grant  to  the  parties  holding 
the  land  grant,  and  release  the  same  to  the  CJnited  States. 

No  appropriation  is  asked  for  the  fisciil  year  ending  June  30,  1884. 

Tills  work  is  in  the  collection  district  of  Minnesota.  Duluth,  Minn.,  is  the  nearest 
port  of  entry,  at  which  place  the  revenue  collected  for  the  fiscal  year  ending  June  30, 
18H2,  amounted  to  |13,65h.98. 

For  commercial  statistics,  see  annual  report  improving  Falls  of  Saint 
Anthony  and  improving  Mississippi  River  above  Falls  of  Saint  An- 
thony. 
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Money  statement 

July  1, 1881,  amouDt  available $85,000  00 

July  1,  lSti2,  amount  available 25,000  nO 

Amount  (estimated)  required  for  completion  of  eKistiug  project 922, 121 16 


V4. 

IMPROVEMENT  OF  CHIPPEWA  RIVER,  WISCONSIN. 

Work  principally  consisted  -in  building  bnisli  and  stone  jetties,  re- 
pairs to  old  work,  &c. 

Quantity  of  work  done,  1,108.73  cords  brush  and  6,G03.51  cubic  yards 
stone  placed,  and  40  cubic  yards  earth  excavation. 

The  work  was  done  by  contract  entered  into  with  Messrs.  Simar  & 
Morton  June  4,  1881,  and  was  in  every  respect  satisfactory. 

The  present  project  for  the  improvement  of  the  Chipiiewa  Rireris 
stated  in  my  annual  report  for  year  ending  June  30,  1881.  The  cost  of 
the  project  was  based  upon  a  survey  made  about  1875,  and  upon  the 
prices  of  material  and  labor  that  then  existed. 

A  new  survey  of  the  river  ought  to  be  made  to  ascertain  the  cost  of 
completion  of  the  work.    Such  survey  would  cost  al>out  $6,000. 

The  result  of  the  work  to  date  hjis  been  in  the  highest  degree  bene 
flcial  to  the  navigation  interests  of  the  stream.  Lumber  rafts  are  no 
longer  detained  by  bars  at  the  confluence  of  the  Chippewa  and  Missis- 
sippi, a  fact  fully  appreciated  by  those  accustomed  to  detention  before 
the  work  of  improvement  commenced. 

I  append,  hereto,  a  copy  of  my  letter  of  May  22,  1882,  to  the  Chief  of 
Engineers,  regarding  the  useless  obstruction  of  the  Chippewa  River 
by  bridges,  and  would  add  that  unless  Congress  provides  laws  to  pro- 
tect works  of  river  improvement  ordered  by  Congress,  the  works  and 
the  constituents  suffer. 

Mr.  G.  O.  Foss  was  inspector  on  the  part  of  the  United  States  dnrin? 
the  season  of  1881,  and  Mr.  F.  T.  Hampton,  assistant  engineer,  had  lod 
charge  for  the  rest  of  the  year.  To  this  latter  gentlemen  I  am  mttch 
indebted  for  skillful  and  energetic  management  of  the  work. 

The  present  Congress  not  having  as  yet  made  any  appropriation  fof 
this  stream,  I  cannot  refer  to  any  appropriation  this  year.  If  the  amoont 
asked  for  the  fiscal  year  ending  June  30,  1883,  be  granted  by  the  pre»^ 
.  ent  Congress,  the  sum  of  $2,790  can  be  profitably  expenued  dnrinjr  tin* 
fiscal  yetir  ending  June  30,  1884.  It  is  hoped,  however,  that  an  appn> 
priation  for  a  full  survey  will  be  granted  by  the  next  Congress. 

This  work  is  in  the  collection  district  of  Minnesota.  Dnliith,  Minn.,  is  the  netrf* 
port  of  entry,  at  which  place  the  revenues  collected  for  the  fiscal  year  ending  JaDeft'- 
1882,  were  $13,658.98. 

ABSTRACT  OP  APPROPRIATIONS  MADE  FOR  IMPROVING  CHIPPEWA  RIVER,  WISC0X9' 

By  acts  approved — 

Angastl4,  1876 '. $10,000  (* 

June  18,  1878 lO.aWW 

March  3,  1879 8,0«lOC« 

June  14,  1880 lO.OOOii* 

March  :i,  1881 10.000* 

Total 4<^.O0OW 

Original  estimate  for  carrying  out  existing  project 1^,  ^  •* 

Remaining  to  be  appropriated 91,{^^ 

Digitized  by  VjOOQ IC 


APPENDIX    V.  1811 

Of  this  amount  ($130,«92.50)  $64,102.50  was  estimated  as  the  cost  of 
protecting  the  high  saml-banks  below  £au  Claire. 

Money  statement, 

July  1,  1H81,  amount  available $16,118  93 

July  \y  188*2,  amount  expended  during  fiscal  year,  exclasive  of 

outfttauding  liabilities  July  1,  1881 |12,398  07 

July  1,  188;i,  outstanding  liabilities ; 3,215  63 

15,613  70 

i 

July  1, 1882,  amount  available. 505  23 

Amount  appropriated  by  act  passed  August  2,  18-^ 35, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  18a3 35, 505  23 

Amount  (estimated)  required  for  completion  of  existing  project 56, 892  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 : 

For  improvement $2, 790  00 

For  survey  of  the  river 6,000  00 

8,800  00 


COMMERCIAL  STATISTICS,  CHIPPKWA  KIVER,  1881. 

342,878,000  feet  lumber,  at  $12  per  M $4,114,536  00 

121,437,000  shingles,  at  $2.50  per  M 303,592  75 

64,787,600  lath,  at  $2  per  M 129,575  25 

1,880,900  pickets,  at  $10  per  M : 18,809  00 

15,000  railroad  ties,  ar.  40  cents  each 6,000  00 

300,000,000  feet  logs,  Beef  Slough,  at  $9  per  M 2,700,000  00 

7,272,513  00 
Steamboats  commenced  running  April  21  and  ceased  running  November  16.    Two 
steamboats  plied  between  Read's  Landing  and  Eau  Claire;  one  steamboat  plied  be- 
tween Read's  Landing  and  Diinnville. 

.  Number  of  tons  of  freight  carried --...       1,966 

Number  of  passengers  and  raftmen  carried 16,989 

Amount  received  lor  carrying  freight  and  passengers $39, 502  50 

Under  date  of  December  7,  1880,  Ingram,  Kennedy  &  Co.,  of  Eau  Claire,  Wis.,  ex- 
tensive dealers  in  lumber,  lath,  and  shingles,  say: 

''  Had  it  not  been  for  the  work  done  by  the  government  at  the  mouth  of  the  Chippewa, 
we  could  not  have  ruu  our  rafts  or  boats  during  the  low  water  of  the  pasc  season." 


letter  of  capt.  o.  j.  allen,  corps  of  engineers,  respecting  the 
construction  of  bridges  across  chippewa  river,  .wisconsin, 

Engineer  Office,  U.  S.  Army, 

Saint  Paul,  Minn,,  May  22,  1882. 

General:  I  have  the  honor  to  make  the  follAwini^  report  apon  cer« 
tain  railroad  bridges  recently  built  and  partly  built  across  the  Chip- 
pewa River,  in  Wisconsin. 

Noticing  in  the  newspapers  about  the  early  part  of  March  some  allu- 
sions to  the  bridges,  I  communicated  with  the  chief  engineer  of  the 
GhieagOy  Milwaukee  and  Saint  Paul  Railway  Company,  who  referred, 
or  stated  the  contents  of,  my  letter  to  Mr.  J.  C.  Easton.  the  president 
of  the  Chippewa  Valley  and  Superior  Railway  Company,  the  company 
owning  the  bridges.  Mr.  Easton  directed  his  chief  engineer  to  furnish 
me  with  such  information  as  I  desired.  The  sketches  furnished  me  were 
so  meager  in  detail  that  I  directed  Assistant  Wells  to  proceed  to  Eau 
Claire  and  obtain  what  was  needed.    The  chief  engineer  of  the  railroad 


Digitized  by  VjOOQ IC 


1812      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

finally  sent  die  an  additional  set  of  mapa^  but  they  are  not  full  as  to 
detail. 
The  bridges  in  question  are : 

1.  The  North  Eau  Claire. 

2.  The  West  Eau  Claire  or  Shawtown  Bridge. 

3.  The  Dunnville  Bridge. 
All  are  railroad  bridges. 

As  to  the  lirst  or  North  Eau  Claire'Bridge,  having  heard  no  eoroplalDt 
about  it,  and  there  being  little  possibility  of  it  ever  standing  in  the  way 
of  navigAion,  it  is  not  included  in  this  discussion. 

The  Shawtown  Bridge,  as  may  be  seen  by  the  tracings  herewith,  has 
its  piers  oblique  to  the  direction  of  the  current,  and  draw-spans  afford- 
ing a  width  in  the  clear  of  but  51  feet.  The  other  spans,  intendeil  for 
the  passage  of  raft>s,  are  apparently  wide  enough,  but  it  is  more  thaa 
])robable  that  sheer- booms  will  be  found  necessary  for  their  safe  passage. 
Aside  from  the  extreme  narrowness  of  the  draw-span,  the  obliquity  of 
the  current  to  the  axis  of  the  draw-pier,  both  abovB  and  below  the  bridge, 
and  the  close  proximity  of  the  enormous  sand-bar  just  below,  render 
the  passage  of  this  draw  unsafe. 

I  had  an  interview  with  the  chief  engineer,  Mr.  Sill,  on  the  13tb  of 
the  month,  at  Eau  Clafre,  in  regard  to  these  bridges.  He  stated  that 
he  was  about  to  place  a  sheer-boom  on  the  leift  bank  of  the  river,  above 
the  Shawtown  Bridge,  its  lower  end  to  rest  against  the  upstream  star- 
ling of  the  draw-pier,  so  as  to  guide  descending  steamers  into  the  right 
draw-span.    This  boom  M^ill  close  the  left  draw-span  (clearance). 

About  two  or  three  weeks  ago,  a  steamer,  in  attempting  to  get  throngk 
the  draw,  was  carried  by  the  current  against  the  draw -pier  and  remained, 
iis  I  am  informed,  directly  a<5ross  the  pier  for  several  hours  before  it 
could  be  extricated. 

This  bridge  was  commenced  in  October,  1881,  and  finished  in  March, 
1882. 

The  Dunnville  Bridge  is  situated  above  the  mouth  of  the  Meuoraonee 
or  Red  Cedar  River,  at  a  point  about  20  miles  below  Eau  Claire.  As 
may  be  seen  by  the  tracings  herewith,  it  crosses  the  river. at  a  pro- 
nounced bend;  it  provides  for  raft  and  draw  spans  of  about  the  same 
width  as  does  the  Shawtown  Bridge.  This  bridge  was  commenced  id 
February  last,  and  is  not  com])lete(L  The  draw-pier  is  not  yet  built 
and  its  truss  consequently  not  in  place.  Upon  my  return  from  Eao 
Claire,  I  received  a  letter  from  Capt.  E.  E.  Heerman,  the  proprietor  of 
several  steamers,  plying  the  Chippewa  River,  setting  forth  theobstnic- 
tion  caused  by  this  bridge.  I  immediately  proceeded,  in  company  with  | 
Captains  Heerman,  Sheekle,  Mahlon,  and  Minder,  to  exaniiue  the  | 
ground. 

Aside  from  the  deficient  widths  of  draw  spans,  the  bridge  is  badly  lo^ 
cated  with  reference  to  navigation.  It  crosses  at  a  sharp  l>end,  andrtw 
directions  of  currents,  at  the  time  of  my  examination  (May  17),  evi- 
dently made  angles  with  the  axes  of  the  piers  of  from  20^  to  30Oaiid 
upwards,  counting  from  the  left  to  the  right  bank  of  the  river.  The  wa- 
ter, at  the  time  of  ray  examination,  was  high,  and  the  river  full  of  lojjs. 
many  of  which  had  lodged  in  masses  against  the  upstream  faces  of  the 
piers,  thus  diminishing  the  clearance  of  spans.  Doubtless,  as  the  wat<f 
lowers  and  if  logs  are  prevented  from  lodging  against  the  ]>iers,tli« 
angles  made  by  the  currents  with  the  axes  of  the  piers  will  dimiuish. 
But,  in  time  of  low  water,  the  main  channel  will  be  close  to  the  left  bant 
where  there  is  now  a  raft-span  built,  and  the  draw,  which  should  b»^ 
been  close  to  the  left  bank  (and  of  sufficient  width),  will,  in  addition  to 
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insufficient  width  of  spans,  have  insufficient  depths  of  water.  The  whole 
sitnation  is  bad,  and  not  easily  rectified.  A  better,  though  not  entirely 
unobjectionable  crossing,  could  have  been  obtained  some  800  to  l,tiOO 
feet  below  tbe  present  one,  which  seems  to  have  been  fixed  upon  with  a 
view  of  economy  in  building'the  railroad  approaches. 

Tbe  engineer  of  the  road  informed  me  that  the  steamboat  men  had  all 
been  consulted  before  the  bridges  were  decided  upon  and  that  they  had 
interposed  no  objections.  Such  of  the  latter  as  I  met  at  Dunnville  in- 
formed me  that  they  had  supposed  the  width  of  draw  as  shown  them  to 
be  a  clear  width;  in  other  words,  they  did  not  know  that  a  draw-pier 
was  to  intervene  and  reduce  the  width  of  passage  to  about  51  feet,  es- 
pecially so  at  Dunnville. 

As  to  the  Chippewa  Eiver,  a  bridge  might  be  commenced  and  finished 
without  this  office  being  aware  of  it,  unless  some  one  interested  aftbrded 
information.  The  appropriations  for  its  improvement  have  been  si> 
small  that,  npou  the  completion  of  work  of  any  one  season,  the  in- 
spector has  been  discharged,  and  no  one  therefore  remained  upon  the 
ground  to  notice  events. 

The  necessity  of  a  general  law  by  Congress  regarding  the  bridging  of 
navigable  waters  of  the  United  States,  esi)ecially  those  for  whose  im- 
provement Congress  has  made  appropriations,  is  exemplified  in  this  case. 
There  being  no  act  of  Congress,  that  I  know  of,  applicable  to  these 
bridges,  it  would  seem  that  the  interests  affected  must  seek  redress  in 
the  usual  manner.  I  have  thought,  however,  that  the  matter  should  be 
reported  to  the  department. 

The  steamers  that  will  have  to  pass  the  draws  vary  in  width ;  the 
widest,  at  present,  is  the  Minnie  Heerman,  which  has  30  feet  4  inches 
breadth  of  beam.  The  width  of  barges  runs  as  high  as  IG  feet  8  inches. 
It  is  evident,  then,  that  a  steamer  with  one  barge  should  require  a  width 
of  much  more  than  5L  feet  for  safe  passage,  and  that,  in  the  case  of  a 
steamer  with  two  barges,  the  passage  of  a  draw  but  51  feet  in  width 
would  be  an  impossibility. 

The  following  are  inclosed  herewith  : 

Copy  of  letter  from  Capt.  E.  £.  Heerman,  dated  May  6,  1882. 
Tracing  showing  plan  of  Shaw  town  Bridge. 
Tracing  showing  plan  of  Dunnville  Bridge. 
(These  tracings  are  drawn  to  a  scale  of  1  inch  to  100  feet.) 

Tracing  showing  plan  and  elevation  of  Shawtown  Bridge,  and  of  the  Dnnnville 
Bridge,  drawn  to  a  scale  of  1  inch  to  100  feet. 

The  originals  of  the  tracings  were  furnished  by  Mr.  Sill,  the  chief 
Dgineer. 

Very  respectfully,  your  obedient  servant, 

Charles  J.  Allen, 


Brig.  Gen.  H.  G.  Wkight, 

Chief  of  Engineers  J  U.  8.  A. 


Captain  of  Engineers. 


V5. 

IMPROVEMENT  OF  SAINT  CROIX  RIVER.  MINNESOTA  AND  WISCONSIN. 

The  work  for  the  improvement  of  this  stream  has  consisted  in  the  re- 
moval of  obstructions  from  the  channel,  as  snags,  stumps,  old  cribs, 
leaning  trees,  and  the  contraction  of  channels  by  means  of  wing  dams, 
jetties,  and  closing  of  secondary  channels.    The  work  was  done  by  day 
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labor,  and  purchase  of  materials  in  opeu  market,  and  was  oontinBed 
tiirougbout  the  greater  part  of  the  winter,  the  working  jiart^-  inoviDg 
on  the  ice.  There  were  removed  during  the  year  one  hundred  aud  sev- 
enty-three stumps,  snags,  and  leaning  trees.  There  were,  also,  3.3U 
cubic  yards  of  rock^quarried  and  gravel  excavated  and  placed  in  dams, 
revetment,  &c.;  2,89t>  cords  of  brush  cut  and  placed  in  dams,  revet- 
ment, &c.,  and  about  3,300  linear  feet  of  dams  and  revetment  placed, 
repaired,  and  leveled  up.  There  were  also  about  907  linear  feet  of  old 
revetment  repaired. 

Temporary  relief  to  navigation  was  affonled  by  scraping  bars  with 
railroad  scrapers  worked  by  horses  through  block  and  tackle  on  shore. 

The  trade  and  commerce  of  the  valley  have  been  greatly  benefited 
by  the  work  done  to  date,  and  detention  of  steamers  and  barges  his 
been  almost  unknown  since  the  work  of  improvement  by  the  United 
States  was  fairly  started.  The  Boom  Company,  whose  grounds  obstruct 
the  river  a  number  of  miles  above  Stillwater,  have  of  late  years  met  the 
Engineers  in  a  spirit  of  fairness  that  went  far  towards  aboliishiiig  the 
difficulties  to  navigation  in  this  part  of  the  river  that  existed  for  so 
many  years  prior  to  the  commencement  of  the  work  of  improvement  by 
the  IJnited  States. 

It  is  understood,  however,  that  the  management  of  the  Boom  Com- 
pany has  very  lately  changed  into  other  hands;  it  is  to  be  hoped,  for 
the  interest  of  the  entire  valley,  that  the  policy  of  the  company  wiD 
not  change. 

It  is  understood,  however,  at  the  date  of  this  writing,  that  the  bill 
introduced  into  Congress  last  winter  to  extend  the  provisions  of  sec- 
tion  5254,  title  LXIII,'  Revised  Statutes  of  the  United  States,  second 
edition,  1878,  so  as  to  include  the  Saint  Croix  River,  passed.  This  sec- 
tion provides  practically  for  the  regulation,  by  the  Secretary  of  War, 
of  the  placing  of  cribs  or  piers  for  boom  purposes  in  a  manner  not  to 
interfere  with  navigation. 

The  past  winter  was  an  unusual  one;  the  river  began  to  break  up 
early  in  February,  causing  enormous  masses  of  ice  to  gorge  and  ground 
at  a  number  of  points,  and  especially  at  the  foot  of  the  Dalles;  the 
confined  water,  making  its  escape  by  the  lines  of  least  resistance, 
scoured  the  bed  of  the  stream,  and  in  some  cases  effected  injunons 
changes,  particularly  so  above  Clark's  Slough. 

The  present  project  for  improvement,  viz,  the  removal  of  obstructions 
from  the  bed  of  the  stream,  construction  of  dams  and  revetment  of 
banks,  is  based  upon  the  report  of  the  survey  of  1879  and  printed  as 
Appendix  U,  Report  of  the  Chief  of  Engineers  for  year  ending  June 
30,  1880.  The  estimate  was  $(50,250  for  the  improvement  from  Tay- 
lor's Falls,  Minnesota,  to  Prescott,  Wis.,  and  was  made  to  supersede 
that  of  1874,  which  latter,  having  been  based  upon  a  survey  made  at 
high  water,  was  altogether  too  low.  It  is  believed  that  all  the  esti- 
mates for  the  improvement  of  this  river  (a  stream  with  movable  bot- 
tom and  banks)  have  been  too  low,  although  made  with  much  care. 
The  enormous  advance  in  price  of  labor  and  cost  of  material  daring 
the  past  year  has  its  effect  in  reducing  the  amount  of  work  that  cjin  be 
done  witii  a  certain  amount  of  money  This  is  more  fully  explained  in 
letter  of  Captain  Allen,  February  25  last,  to  the  Chief  of  Engineers,  a 
copy  of  which  accompanies  this  report.  In  that  letter  it  is  proposed  to 
add  to  the  estimate  of  January  26,  1880  (said  estimate  based  upon  re- 
port of  the  survey  of  1879),  the  sum  of  $2;5,200,  thus  bringing  the  esti- 
mate up  to  $83,450.  If  this  change  in  estimate  be  allowable,  the  anionnt 
necessary, to  complete  the  project  under  that  estimate  will  be  $65,450. 
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Congress  not  having  as  yet  made  the  appropriation  for  this  stream 
asked  for  the  fiscal  ^-ear  ending  June  30,  1883,  nothing  can  here  be  said 
as  to  proposed  work  for  the  coming  season;  and  if  this  amount  asked  for 
for  year  ending  June  30, 1883,  be  appropriated  by  the  present  Congress, 
the  sum  of  $35,450  can  be  profitably  expended  upon  the  stream  from 
Taylor's  Falls  to  Prescott  for  the  year  ending  June  30,  1884. 

Capt.  O.  F.  Knapp,  overseer  in  local  charge  of  the  work,  has  carried 
out  his  instructions  faithfully  and  economically. 

The  Saint  Croix  River  is  iu  the  collection  district  of  Minnesota.  The  nearest  port 
of  entry  is  that  of  Dulnth,  Minn.,  at  which  place  the  revenue  collected  during  the 
fiscal  year  ending  June  30,  1882,  amounted  to  $13,658.98. 

ABSTRACT  OF  APPROPRIATIONS    MADE  FOR  IMPROVING    SAINT  CROIX  RIVER,   MINNE- 
SOTA AND  WISCONSIN. 

By  acts  approved — 

June  18, 1878* J.;...  tlO,000 

March  3,  1879* 8,000 

June  14,  1880t 10,000 

Marflh3,  1881 8,000 

Total 36,000 

Amount  (estimated)  required  £ot  completion  of  existing  project  ($83,450),  |65,450. 

Money  statement 

July  1,  1881,  amount  available $9,715  72 

July  1,  l88-<i,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $9,648  83 

July  1,  1882,  outstanding  liabilities 43  32 

9,692  15 

Jnly  1,  1882,  amount  available '     2:5  57 

Amount  appropriated  by  act  passed  August  2,  1882 ,'0,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 32, 023  57 

Amount  (estimated)  reqifired  for  completion  of  existing  project 35, 450  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  35, 450  00 


COMMERCIAL  STATISTICS,  SAINT  CROIX  RIVER,  1881. 
FREIGHT  AND  PASSENGERS. 

There  were  but  two  steamboat!}  engaged  exclusively  in  the  freight  and  passenger 
business  during  the  Heason  of  1881.  They  commenced  running  about  April  15,  and 
ceased  running  abont  November  15. 

There  were  eighty-one  round  trips  made  between  Hastings  and  Stillwater,  and  one 
hundred  and  seventy-eight  round  trips  between  Sfillwater  and  Taylor's  Falls. 

The  number  of  passengers  carried  during  the  season  auiounted  to  11,015. 

•Appropriated  before  adoption  of  original  project,  and  the  project  based  upon  the 
report  of  the  survey  of  1879  (see  report  of  Capt.  Charles  J.  Alien,  January  26,  1880, 
printed  as  House  Ex.  Doc.  No.  40,  Forty-sixth  Congress,  second  session),  and  before 
the  adoption  of  the  existing  project,  viz,  $8:3,450. 

Two  thousand  dollars  of  the  appropriation  of  1879  was  used  in  making  survey  of 
the  liver  from  Taylor's  Falls  to  Frescott  during  1879. 

t  About  $300  of  this  amount  was  expended  in  the  improvement  of  the  slough  on  the 
east  side  of  the  river,  known  as  the  canal,  between  Four  l^ile  Island  and  the  foot  of 
Saiut  Ci-oix  Boom.  . 
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^  Freight  huHtiesa, 


Commodities. 


Number  of  i  Kamber  of 
pounds  car-  pounds  car- 
r  i  e  d  up-  ried  down- 
stream, stream. 


Flour  

Wheat.. 

Merchandise,  Sec. 

Lime 

Bran  and  feed 

Salt 

Potatoes 

Lumber 


191,000 
1. 694. 25U 
2,  H2t»,  882 
605,700 
743,  ei2 
786,700 


2. 229, 332 


21. 

8,682, 
472. 
226. 
56. 
37, 
461, 
14.  816. 


400 
490 

000 
000 
000 
040  , 

000  I 


Total  vmabei 
of  pounds  car- 
ried. 


212.469 

10.28«.7« 

3.2a.24« 

£31,  TA 

i9l.«42 

828. 7« 

4Cl.e4f 

17. 115,333 


Total 


9,041,506  1      24,782,296 


33.8S3,sa 


Live  stock  carried  up  and  down,  number,  1,013. 

LUMBER,  LOGS,  RAFTING,  AND  TOWING,  SEASON  OF  1881. 

Kanufactured.  Vmlae. 

Lnmber feet..  135,  :i:i3, 660  $2,:U)U,U» 

Shingles pieces..     70,9:tti,500  141,W7 

Lath number..     40,236,750  H),4:3 

Pickets do 362,000  43,44y 

Logs. — About  233,000,000  feet  of  logs  passed  through  the  Saint  Croix  Boom  dnring 
the  season  of  1881,  which,  at  an  estimated  value  of  $11  per  thousand  feet,  would  rep- 
f  resent  the  sum  of  $2,563,000. 

The  amount  of  logs  handled  during  the  season  was  27,000,000  feet  in  excess  of  besl 
previous  season. 

Baftwg. — The  umount  of  lumber  and  logs  rafted  foots  up  about  185,000,000  feet. 

Toiring. — There  were  thirty-five  to  forty  steaiuboats  eugaged  in  the  towing;  of  loai- 
ber  Hud  logs  to  various  points  during  the  season. 

It  is  said  that  the  business  of  lumber,  logs,  rafting,  and  towing  for  1882  will  be  ai 
large,  if  not  larger,  than  that  of  1881. 

Opening  and  closing  of  navigation  on  the  Saint  Croix  River. 


Year. 


Opened. 


Cloacd. 


1863 April     7 

1864 1  AprU     5 

1865 '  April   18 

1866 1  April    10 

1867 AprH  10 

1868 1  Miirch2« 

1869 !  April     9 

1870 April     6 

1871 Match  29 


1872. 

1873  , 

1874. 

1875. . 

Ih76. 

1877. 

1»78. 

1879 

1880. 

18-»1., 

1882.. 


Xovembcrtt 
Xov««inbrr  li 
November  at 
Xovemberi:?- 
Noveti.berrl 
November  K. 
NoveniberU 
KoveroberSl. 
NoveinberSS. 
April  8  Novembers. 
April  6  N'ovemberSSL 
April  15  November  iJL 
April  12  November  I5l 
AprQ  18  Novembers. 
April  8  December  3L 
April  2  1  November  9B. 
April  4  I  November  17. 
April  I  Novtniiber13. 
April  12  November  14. 
AprU     3 


letter  of  capt.  charles  j.  allen,  corps  op  engineers. 

Engineer  Office,  United  States  Arm:y, 

Saint  Paul^  Minn.j  February  25,  1882. 
General  :  I  have  the  honor  to  acknowledge  the  receipt  of  letter  of  the 
Hon.  T.  C.  Pound,  dated  February  17, 1882,  to  the  honorable  Secretary  of 
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Warin  regard  to  furtlier  information  upon  the  Saint  Croix  River,  referred 
to  me  for  report  by  indorsement  of  the  Chief  of  Engineers,  February  21, 
[  nstant. 

A  survey  of  tlie  Saint  Croix  River  was  made  in  1874  by  my  prede- 
cessor in  cliHrge,  from  the  results  of  which  survey  the  estimated  cost  of 
improvinjr  the  stream  from  Saint  Croix  Falls  to  tlie  mouth  was  placed 
at  $21,758,  the  improvement  to  consist  in  the  removal  of  old  cribs,  snags, 
&c.,  from  the  channel,  and  construction  of  wins:-dams  and  dams  to  close 
secondary  channels.  The  stage  of  water  when  this  survey  was  made 
was  too  high  to  admit  of  the  worst  obstructions  to  low- water  naviga- 
tion being  seen  ;  hence  the  estimate  for  improvement  was  much  too  low. 

The  first  appropriation  for  the  improvement  of  this  river  was  made 
by  a<5t  of  Congress  approved  June  18,  1878;  the  sum  appropriated  was 
810,000. 

In  1879,  an  allotment  from  the  appropriation  for  that  year  was  made 
for  the  purpose  of  a  thorough  survey  between  Taylor's  Falls  an<l  Pres- 
cott.  An  estimate,  based  ui)on  this  survey,  was  rendered,  in  which  the 
cost  of  completing  the  improvement  was  placed  at  $60,25<»,  to  be  ex- 
pended iu  removal  of  snags,  rock,  bowlders,  and  leaning  trees,  and  sim- 
ilar obstructions  throughout  the  channel,  construction  of  wing  dams, 
dams  to  close  secondary  chan  nels,  protection  of  caving  bends,  and  dredg- 
ing the  bars  below  Stillwater. 

The  approi)riation  of  $10,0t)0  following  this  estimate  nmde  by  act  of 
Cougress,  ai)proved  June  14,  1.^80,  provided  that  the  sum  of  "three 
hundred  dollai*s  or  so  much  theieof  as  in  the  opinion  of  the  engineers 
in  charge  may  be  necessary-,  shall  be  expended  in  the  improvement  of 
the  slough  on  the  east  side  of  said  river,  known  as  the  canal  between 
Four  Mile  Island  and  the  foot  of  the  Saint  Croix  Boom." 

This  canal  waso])ened  by  private  parties  connected  with  the  log  booms 
a  number  of  years  ago,  and  before  any  government  work  was  undertaken 
on  the  Saint  Croix.  Its  ]mrpose  was  to  tiank  the  B<»om  Grounds  which, 
commencing  just  above  Stillwater,  almost  •completely  blocked  up  about 
8  miles  of  the  stream  for  a  portion  of  each  season.  There  was  a  period, 
it  is  understood,  before  any  government  work  was  undertaken,  when  it 
was  not  unusual  for  steamers  and  tows  to  be  completely  barred  out  for 
weeks  at  a  time  from  the  river  above  the  Boom  Grounds.  Since  the 
work  of  improvement  has  been  undertaken  by  the  government,  owing  to 
arrangements  made  by  the  Boom  Company,  no  such  protracted  delays 
have  occurred;  still,  there  are  times  when  it  is  absolutely  necessary  for 
logs  to  be  run  and  boomed  in  such  large  numbers  that  steamers  experi- 
ence the  utmost  diflSculty  in  ascending  the  river.  The  logging  interest 
of  the  Saint  Croix  Valley  is  so  great  and  of  such  importance  to  the 
people,  that  running  of  logs  ought  to  be  recognized,  provided  the  steam- 
boat and  barge  navigation  be  not  thereby  damaged.  The  establishment 
.  of  boom  ]>iers,  &c.,  and  running  of  logs  ought,  however,  to  be  regulated 
by  act  of  Congress. 

In  the  estimate  last  rendered,  viz,  $60,250,  the  improvement  of  the 
8  miles  of  river  covered  by  the  booms  was  not  considered  to  any  great 
extent,  nor  the  improvement  of  the  canal.  The  state  of  aifairs  did  not 
then  seem  to  justify  any  decided  recommendation  as  to  expenditure. 

Examimitions  were  made  this  winter  at  various  ])oints  of  the  stream, 
and  especially  at  the  canal  and  at  Willow  River,  and  Cattish  Bars,  and 
of  the  river  between  Osceola  and  Taylor's  Falls. 

Just  below  the  latter  point  and  above  Clark's  Slough  through  which 
is  the  present  steamboat  channel,  secured  at  considerable  expenditure 
of  money,  the  ice  has  gorged  in  immense  masses,  and  rests  upon  the 
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bottom.  The  warm  weather  daring  the  latter  part  of  January  and  early 
in  February  caused  an  unusual  winter  flow  over  the  Rapids  (Falls), bot 
was  n  )t  suffi(iieut  to  impair  the  solidity  of  the  masses  of  ice,  which  assumed 
such  positions  as  to  act  like  wing  dams  deflecting  the  current  from  the 
slough,  with  a  possibility  of  making  the  deflection  pennaueut  unless 
remedy  can  be  ap]»lied  immediately  after  navigation  opens. 

The  cost  ofsecuring  an  adequate  channel  through  the  "canaP  andib 
immediate  approaches,  now  reganied  as  an  essential  part  of  theimproTc 
ment  of  the  Saint  Croix,  will  not  fall  short  of  $15,000. 

Dredging  and  otherwise  impioving  the  bars  below  Stillwater  shonld 
not  be  longer  delayed,  nor  should  the  improvements  above  Stillwater, 
now  so  well  under  way,  and  which  have  thus  far  proved  of  such  lienefit 
to  navigation,  fail  to  serve  their  purpose  through  paucity  of  funds  for 
furthering  and  perfecting  them. 

The  Saint  Croix  is,  like  all  rivers  flowing  through  sandy  and  gravelly 
beds,  diflicult  of  estimating  upon  for  improvement.  The  channel  cliauges, 
particularly  after  floods.  The  logs,  boomed  at  different  jiointsof  the 
stream,  act  as  wing  dams,  spurs,  &o.,  for  the  time  being,  and  effect 
channel  changes,  generally  temoorary,  sometimes  permanent,  that  the 
engineer  cannot  foresee.  The  practice  of  the  loggers  in  constructing 
dams  at  points  on  the  headwaters  of  the  river  and  its  tributaries  forthe 
puri)Ose  of  collecting  water  sufficient  to  suddenly  liberate,  in  oiiierte 
secure  a  driving  stage  for  logs  that  have  stranded  below  the  dams^afld 
in  operating  these  dams  without  system  or  hinderance  is  a  poteut  caojie 
of  changes  in  channels,  bed,  and  banks.  A  single  dam  on  the  Snake 
Eiver,  a  tributary  of  the  Saint  Croix,  frequently  by  itsoperationsaffects 
the  oscillation  of  the  water  surface  below  the  Falls  as  much  aa2feei 
for  a  number  of  days  at  a  time.  Were  these  dams  constructed aai 
operated  in  a  systematic  manner  under  act  of  Congress,  as  woaldlf 
contemjdated  in  the  case  of  a  sj'stem  of  reservoirs,  their  effect  would  1» 
to  aid  rather  than  im])ede  navigation. 

Guided  by  experience  gained  since  the  report  of  January  26, 188^ 
was  rendered,  I  should  add  considerably  to  the  estimate  therein  givei 
especially  to  the  cost  of  dredging.  It  would  not  be  advisable  to  bnM 
a  dredge-boat  for  the  ex[)ress  i>uri)Ose  of  improving  the  bars  below  Stil^ 
water ;  and  the  dredge-boat  necessary  would  have  to  come,  probacy, 
from  some  i)oint  on  the  lower  river,  whether  the  dredging  weredonebj 
contract  or  by  day  labor.  Instead  of  the  $16,800  estimated  as  nee^ 
sarv  below  Stillwater  for  improving  the  bars,  1  would  substitute  the ite» 
•  of  $i5,0(M). 

The  addition  to  the  estimate  of  1880  would  then  be,  the  canal  audits 
immediate  approaches  included,  $23,200. 

The  sum  of  $50,000  can  be  well  and  profitably  expended  betvert 
Taylor's  Falls  and  the  mouth  of  the  river  forthe  fiscal  year  ending  Jn« 
30,  1883,  of  which  amount  $20,000  to  be  expended  below  Stillwatet 
leaving  $30,000  for  general  improvement  of  the  river  between  Prc«ofi 
and  the  Falls. 

Should  the  coming  season  be  one  of  unusually  low  water,  promptaw 
vigorous  action  at  several  of  the  shoal  crossings  will  become  uecessart 
in  order  that  traffic,  increasing  in  importance,  may  not  be  delayed. 

Were  the  ai)propriations  for  the  Saint  Croix  and  Chippewa  River i«^ 
provements  adequate  in  amount,  and  regular,  the  ]mrchase  of  a  I'^j" 
draught  steamer  by  the  United  States  Government  for  use  upon  boU 
streams  in  towing  barges  of  brush,  stone,  &c.,  and  to  aid  in  snajjpp? 
and  pile-driving  operations,  would  be  a  measure  of  economy  and  ft^fr 
tate  the  work  generally,    A  suitable  steamer  would  cost  about  113?^)'^ 
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For  statistics  of  the  Saint  Croix  I  would  respectfully  refer  to  my  last 
animal  report. 
The  letter  of  Mr.  Pound  is  herewith  respectfully  returned. 
Very  respectfully,  your  obedient  servant, 

Charles  J.  Allen, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


Captain  of  Engineers, 


V6. 
IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

Ko  work  done  during  the  fiscal  year  for  want  of  funds. 

The  project  for  the  improvement  of  the  river  from  its  mouth  to  South 
Bend  (see  page  364,  Part  I,  Annual  Report  of  the  Chief  of  Eii^rineers 
for  1.S75)  contemplated  the  construction  of  five  locks  and  dams,  and 
removal  of  snags,  &c.,  at  an  estimated  cost  of  $733,868.63.  The  last  ap- 
propriation for  this  stream  was  made  by  river  and  harbor  act  ai)proved 
June  18,  1878,  and  consisted  of  $10,00(). 

There  has  been  expended,  since  the  commencement  of  work  upon  that 
stream,  the  sum  of  $117,458. 

The  stream  has  no  commei^ce  worth  reporting.  No  appropriation  is 
asked  for  the  fiscal  year  ending  June  30, 1884. 

This  work  is  in  the  coUectiou  district  of  Minnesota.  The  nearest  port  of  entry  is 
Duluth,  Minn.,  at  which  place  the  revenne  collected  during  the  fiscal  year  endiug 
June  30,  1882,  amounted  to  l$13,658.98. 

There  are  no  commercial  statistics  to  report.  The  commerce  of  the 
river,  even  before  the  advent  of  the  railroad  through  the  Minnesota  Val- 
ley, was  not  large  in  any  one  season,  and  since  that  time  only  an  occa- 
sional small  '*  wild  ^  packet  has  ascended  the  river. 

In  May,  1876,  two  steamboats  that  went  up  the  river  during  high- 
water  had  to  discharge  their  return  freight  at  Mankato  before  they  could 
return  to  the  Mississippi  River,  owing  to  the  great  number  of  snags  and 
other  obstructions.  With  the  appropriations  by  Congress  August  14, 
1876,  and  June  18,  1878,  however,  a  large  number  of  these  obstructions 
were  removed,  though  perhaps  not  in  suflBcieiit  numbers  to  make  the 
river  an  easy  one  to  navigate  during  periods  of  low-water. 

ABSTRACT  OF  APPROPRIATIONS  MADE    FOR    THE    IMPROVEMENT  OF  THE    MINNESOTA 

RIVER. 

By  act  approved  March  2,  1867 |«7,500 

By  act  approved  July  11,  lH70 10,000 

By  act  approved  March  3,  l«7l 10,000 

By  act  approved  Juue  10,  1872 10,000 

By  act  approved  March  3,  1873 10,000 

By  act  approved  June  23,  1874* U\000 

By  act  approved  March  3,  1875 10,000 

By  act  approved  August  14,  1876 10,000 

By  act  approved  June  18,  1878 10,000 

Total 117,500 

Amount  (estimated)  required  for  completion  of  existing  project  (seepage  364,  Part 
I,  Annual  Report  of  Chief  of  Engineers  for  1875),  $73:^,888.63. 

*  Used  in  making  survey  of  river.- 
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Money  statement 

Jnly  1,  18H1,  amount  available $5000 

July  1, 1^:^.  atiioant  expeDded  diiiiug  iiscal  year,  exclusive  of  out- 

Rtaudintj  liabilities  Jiily  1,  1881 $8  00 

July  1,  1S82,  outfitandiug  liabilities 9  00 

17 « 

July  1,  1882,  amount  available v 33  i« 

Amount  (estimated)  required  for  completion  of  existing  project 733,  cidS  6i 


V  7. 
IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTi. 

The  work  done  during  the  yearconsisted  mainly  in  dredging  thebaic 
below  Moorhead  so  as  to  afford  a  depth  of  3  feet  in  the  chauncl  with  ^J 
to  80  feet  width  of  cut  across  the  bars,  at  the  lowest  water.  The  dredge 
at  the  beginning  of  the  fiscal  year  was  at  a  point  5  miles  above  tk 
mouth  of  the  Elm  River;  at  the  close  of  the  season  of  1881  it  bad 
reached  a  point  distant  65  miles  by  river  from  Moorhead  and  Fargo. 

During  the  season  of  1881  a  new  dredging  machine  of  somewhat 
greater  capacity  and  size  than  the  old  dredge  was  completed  aud 
launched  at  Grand  Forks.  The  machinery  was  furnished  by  B.  R.  Os- 
good, of  Troy,  N.  Y.,  and  the  hull  built  and  machine  set  up  at  Grand 
Forks.  The  new  dredge  is  what  isknown  as  the  boom-dredge,  the  same 
in  style  as  the  old  one  ;  the  hull  is  75  by  24  ieet;  greatest-draught,  38 
inches ;  boiler  of  locomotive  pattern  with  450  feet  of  heating  surface: 
double  engines,  cylinders  8  inches  bore  by  16  inches  stroke;  dipper  ca- 
pacity, IJ  cubic  yards. 

Experience  proving  that,  as  the  dredge  proceeded  down  stream,  the 
slide-scow  did  not,  of  itself,  answer  all  the  purposes  of  depositing  thr 
spoil  us  desired,  a  steam  derrick  or  tender  was  built  to  be  used  iu  cam 
ing  the  material  from  the  dipper  of  the  dredge  by  swinging  the  load  of 
spoil  through  a  second  arc;  the  tender  is  used  sometimes  alone  witk 
the  dredge,  at  other  times  in  connection  with  the  slide-scow  ;  fittfi! 
with  grai)i)les,it  raises  bowlders  and  snags.  The  hull  of  the  deniek 
is  60.5  by  •J4  feet,  and  was  built  and  the  machinery  set  up  in  it  by  tbe 
United  States.  The  machinery  was  purchased  of  the  Vulcan  Iron  AVoii> 
Company  of  Chicago,  and  consists  of  a  complete?  set  of  dredge  machia 
ery,  backing  drum  excepted.  The  boiler  of  locomotive  pattern,  42  inebe> 
in  diameter,  aud  10  feet  in  length, .with  liSO  square  feet  of  heating  sar 
face.  It  has  a  siiiirle  cylinder  13  by  13  inches,  with  fly-wheel  of  5^  feet 
diameter.  The  spud-hoisting  apparatus  consists  of  two  cylinders,  one 
for  each  spud,  5  feet  stroke  each,  and  raised  by  direct  pressure  of  i^tean 
from  the  boiler.  This  machine  was  finished  during  the  latter  part  erf 
the  season  of  1881,  and  together  with  most  of  the  flats,  &c.,  uecessarr 
to  the  complement  of  the  fleet,  quarter-boat,  and  additional  slide-scow, 
was  about  ready  for  work  by  the  latter  x>art  of  the  fiscal  year  just  clotted. 
A  small  steam-launch,  or  tug,  to  be  65  feet  in  length  by  11  feet  beam, 
was  commenced  in  April  and  nearly  finished  by  the  close  of  the  year: 
and  a  slide-scow,  additional  quarter- boat,  flat,  &c. 

Dredging  was  resumed  by  dredge  No.  1  about  the  2d  of  May,lSS2, 
at  the  point  where  it  left  ott*  in  the  season  of  1881.  The  derrick-tender 
accomi>anied  it.  The  new  dredge,  after  being  tested,  was  moved  down 
the  stream  from  Grand  Forks  in  order  to  commence  work  upon  the  Tur- 
tle River  Bafrs. 
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Quantity  of  material  removed  daring  the  fiscal  year  ending  June  30, 
188:i,  by  dredge  No.  1,  49,292  cubic  yards. 

Quantity  of  material  removed  during  the  month  of  June  1882,  by 
dredge  Ko.  2,  3,925  cubic  yards. 

Total  quantity  of  material  removed  by  dredging  since  construction  of 
the  first  dredge  by  the  United  States,  H>6,019  cubic  yards. 

The  material,  a  tough,  leathery  clay,  with  some  sand  and  bowlders. 
Some  few  snags  and  leaning  trees  were  also  removed. 

The  original  (which  is,  with  slight  modification,  the  existing)  project 
for  the  improvement  of  the  river  from  Breckenridge  to  the  Unite<l  States 
and  Manitoba  boundary  line,  as  given  in  tbe  Annual  Report  for  the 
fiscal  year  ending  June  30, 1881,  is  estimated  to  cost  $145,310.18.  Like 
many  of  the  estimates  of  the  cost  of  work  rendered  six  or  eight  years 
ago,  this  estimate  is  too  low,  and  the  matter  of  cost  should  be,  before 
long,  revised. 

During  the  last  half  year  the  cost  of  building  materials,  labor,  fi)od,  &c., 
has  advanced  30  and  even  in  many  places  50  per  cent.,  and,  as  a  matter 
of  course,  the  cost  and  quantity  of  work  are  affected  correHpondingly. 

Some  40,000  cubic  yards  of  material  in  the  channel,  just  above  Fargo, 
need  removal  by  dredging.  This  item  has  assumed  importance  within 
the  past  year;  in  fact,  the  improvement  of  the  river  from  Fargo  to 
Breckenridge  is  now  of  almost  as  much  importance  to  the  Red  River  Val- 
ley as  is  the  improvement  from  Moorhead  and  Fargo  to  Pembina  and 
Saint  Vincent, 

The  improvements  have,  thus  far,  secured  a  fair  high  water  channel 
from  Fort  Abercrombie  to  Fargo  (75  miles  in  distance),  and  a  good  chan- 
nel for  70  miles  below  Fargo  and  Moorhead,  affording  3  feet  depth  at 
lowest  water,  or  between  5  and  6  feet  depth  at  ordinary  low  water,  the 
cuts  through  the  bars  ranging  from  60  feet  to  80  feet  in  width. 

It  is  stated  by  those  in  position  to  know  that  the  transportation  of 
grain  and  the  general  commerce  of  the  river  are  thirtyfold  what  they 
were  before  the  work  of  dredging,  by  the  United  States  Government, 
began  in  1879. 

The  spring  just  past  (1882)  was  a  remarkable  one  for  floods  in  this 
valley.  A  copy  of  report  of  Assistant  Engineer  R.  Davenport,  herewith, 
gives  its  main  features. 

Assistant  Wanzer,  in  his  report  of  operations  on  the  Red  River,  dated 
June  30,  1881,  reports : 

In  conclusion,  I  would  respectfuUy  refer  to  the  exceeding  high  water  of  this  spring 
on  th\H  river  as  a  subject  naturally  leadinjo;  to  the  question  of  tlie  examination  of  the 
sources  of  the  stream,  in  reference  ^o  the  feasibility  of  constructing  reservoirs  similar 
to  those  proposed  on  the  Upper  Mississippi  River. 

The  river  above  Fergus  Falls  could  at  Least  be  examined  at  n  small  expense,  and  nti- 
doubtediy  advantageous  sites  could  be  selected  for  impounding  the  surplus  spring 
Hupplies. 

TJie  Ked  River  of  the  North  is  so  narrow  over  its  entire  length,  with  well  defined 
banks,  that  an  increment  of  1,000  cubic  feet  per  second  to  the  ordinary  low  water  dis- 
charge wouhl  furnish  a  good  navigable  stage  at  all  times  from  Fort  Abercrombie  to 
the  head  of  Goose  Rapids,  while  an  increment  of  2,000  cubic  feet  per  second  would, 
with  the  aid  of  some  removal  of  rocks  and  bowlders,  render  navigatiou  over  Goose 
KapidH  perfectly  safe. 

ConjcM!riire  in  the  absence  of  positive  knowledge  of  the  country,  is  futile,  hut  I  be- 
lieve a  wise  economy  would  indicate  that  such  an  examination  as  proposed  should  be 
made. 

I  concur  with  Mr.  Wanzer  in  opinion  that  an  examination  of  the 
sources  of  the  Red  River,  the  Otter  Tail  included,  to  ascertain  what  can 
be  accomplished  in  the  way  of  reservoirs  for  improving  the  low-water 
navigation  of  the  river,  ought  to  be  made.     Such  a  survey,  with  the 
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proper  liy<lrolo^ical  observations  would  cost  about  $8,000;  no  less  should 
be  appropriated  if  a^ood  survey  be  required.  The  idea  haa  many  ad 
vocates  in  that  regiou. 

The  work  was  in  cjiarge  of  Mr.  Charles  Wanzer,  assistant  eDcriiieer, 
until  after  the  close  of  operations  iu  1881,  when  it  shortly  afterwanii 
was  assigned  to  Mr.  Knfus  Davenport,  assistant  engineer,  Mr.  Wanzer 
being  assigned  to  construction  of  reservoirs.  Both  of  these  gentlemea 
deserve  credit  for  their  energetic  and  careful  work. 

Mr.  Wanzei's  report  of  operations  from  June  30,  1881,  to  close  of  sea- 
son of  1881,  also  herewith. 

No  appropriation  having  been  made,  as  yet,  by  the  present  Congress, 
nothing  can  be  said  as  to  proposed  work  under  any  new  appropriatioD. 

The  sum  of  $17,310  18  should  be  appropriated  tor  the  fifi>cal  y^r  end- 
ing June  30,  1884,  plus  as  much  more  as  an  examination  reeoramended 
to  be  made  this  setison  may  show  to  be  necessary.  For  reasons  just 
stated,  bearing  upou  estimates  rendered  six  or  eight  years  agojncrea^ 
of  prices  of  from  30  per  cent,  to  50  per  cent,  over  what  they  then  were, 
a  revision  of  the  estimates  becomes  necessary. 

The  Red  River  of  the  North  is  within  the  castouis  district  of  Minnesota,  with  Pear 
bina  the  port  of  entry. 

The  amonnt  of  duties  collected  at  Pembina  and  S^int  Vincent  during  the  fiscal  ytu 
ending  June  30.  1882,  was  |i7/236.91.     The  total  of  an  other  collections,  $8.4'J2.0e, 

ABSTRACT    OF    APPROPRfATIONS  MADE    FOR    IMPROVING    RED   RIVER   OF    THE  XOBTBL 

MINNESOTA  AND  DAKOTA. 

By  act  approved — 

Angnst  14,  1^76 ^0,» 

.Jnuel8,  1878...  1 3P.«^ 

March  3,  1879 25,(M 

Jnnel4,  1880 Sl^M! 

March  3,  1881 1««* 

103,W 
Original  estimate  for  completing  existing  project,  not  including  lock  and 

dam,  at  Goose  Rapids f  145, 3H>  1^ 

Remaining  to  be  appropriated 42,3W1" 

Money  statement 

July  1,  1881,  amonnt  available : $54,299^ 

July  1,  18^2,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilitie«  July  1,  18^1 $3^,551  07 

July  1,  1882,  outstanding  liabilities 5,  Gil  20 

42, 1^* 

Jnly  1,  188?,  amonnt  available *. 12,137  S 

Amount  appropriated  by  act  passed  Angnst  2,  1882 10, 000* 

Amonnt  available  for  fiscal  jear  ending  June  30,  1883 22, 137  S 

Amount  (estimated)  required  for  completion  of  existing  project 32, 310  1* 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  ;SOy  18d4 .     17, 310  I^ 


report  of  mr.  charles  wanzer,  assistant  engineer. 

Engineer  Office,  United  States  Armt, 

i^iint  Paul,  Minn,,  June  30,  18* 
Sir:  I  respectfully  submit  the  report  of  operations,  conducted  under  your  instiw- 
ions,  on  the  Red  River  of  the  North,  from  June  30,  1881,  to  the  close  of  that  seasoo. 
The  work  condsted  of  continuance  of  dredging,  the  building  of  a  steam  scow-ifrrick 
at  Moorhead,  Minn.,  and  the  building  of  a  new  dredge-boat  and  barge-at  Grand  Forksj 
Dak. 


Digitized  by  VjOOQ IC 


APPENDIX   V.  1823 

FIRST— DREDGING. 

This  work  was  continned  on  from  tbe  point  reached  at  the  end  of  the  last  fiscal  year 
(viz,  5  miles  above  the  month  of  the  Elm  River)  to  a  distance  of  abont  65  miles,  by 
river,  below  Moorhead  or  Fargo. 

Dnring  the  season  the  dredge  worked  very  satisfactorily,  and  with  fewer  delays 
from  breakdowns  than  ever  before.  The  distance  accomplished  on  its  way  down- 
stream was  not  so  great  as  heretofore  has  been  gone  over,  on  acconnt  of  the  greater 
width  of  the  river  and  consequent  greater  expense  and  delay  in  removing  material 
from  the  channel  and  depositing  it  near  the  shore.  As  an  aid  in  this  work,  a  steam 
scow-derrick  was  bailt,  which  will  enable  the  dredge  to  excavate  and  deposit  the  ma- 
terial in  a  large  hopper  or  box,  which  the  derrick  will  immediately  lift,  swing  and 
dump  on  the  bank  or  where  desired. 

The  dredge  was  worked  eleven  honrs  a  day  dnring  the  season,  and  excavated  from 
Jane  30, 1881  to  end  of  the  season  (October  SM>,  1881)  36,397  cubic  yards. 

The  dredging  was  done  in  accordance  with  the  general  plan  already  described  in 
former  reports,  viz,  to  fnrnish  a. 3-foot  low-water  channel,  and  a  width  of  80  feet. 

At  the  end  of  the  sea$«on  the  entire  dredging  outfit  was  towed  back  to  Moorhead ; 
the  machinery  was  taken  apart  and  the  dredge-boat  hanled  out  of  the  river  onto  the 
shore  for  the  winter.  This  was  necessary  on  account  of  repairs  required  to  the  hull, 
which,  being  built  of  green  timber,  bad  so  shrunken  as  to  require  recaulking. 

The  total  cost  per  cubic  yard  of  the  dredging,  inclndiug  repairs,  superintendence, 
and  the  pulling  out  of  the  boat  and  laying  it  up  for  the  wiuter,  was  16  cents  per 
yard. 

A  competent  and  faithful  man  was  left  in  charge  of  the  government  property  for  the 
■winter. 

SECOND— scow  DERRICK. 

This  is  a  steam  derrick  located  on  a  barge  and  intended  to  be  used  in  carrying  ma- 
terial from  the  dipper  of  the  dredge,  and  depositing  it  near  the  banks  of  the  stream. 
This,  in  many  cases,  and  in  fact,  in  nearly  every  case  now  that  the  dredge  is  working 
in  wider  river,  obviates  the  necessity  of  the  dredge  having  to  deposit  the  excavated 
material  over  a  slide  on  a  barge,  and  then  backing  up  and  nandling  it  a^ain  in  order 
to  remove  it  far  t-nongh  from  the  channel  for  it  not  to  be  an  obstruction  in  itself. 

The  hull  of  the  derrick  is  of  oak  frame,  planked  with  pine.  It  is  60.5  feet  in  length 
hy  24  feet  in  width.  Work  was  commenced  on  the  hull  about  September  1, 1881,  at 
Moorhead.  Minn.,  and  the  boat  way  completed,  with  machinery  iu  good  working  order, 
in  fSirly  November  last. 

The  machinery  was  purchased  of  the  Vulcan  Iron  Works  Company  of  Chicago,  and 
consisted  of  a  complete  dredge  machine,  excepting  a  backing  drum.  It  has  hoisting 
and  swinging  drums,  with  oak  frame  and  derrick.  The  boiler  is  of  locomotive  pat- 
tern, 42  inches  diameter  and  10  feet  long,  having  58  2-inch  tubes,  and  furnishing  250 
square  feet  for  heating  surface. 

It  has  a  single  cylinder  engine,  13  by  13  inches,  with  fly-wheel  of  5^  feet  in  diameter. 
The  apparatus  for  hoisting  tne  spuds  is  a  very  simple  contrivance,  consisting  of  two 
cylinders  (one  for  each  spud)  of  5  feet  stroke  each,  with  ports  in  the  upper  end,  which 
open  and  allow  the  steam  to  escape  as  soon  as  the  piston  has  raised  to  a  height  of  5 
feet.  The  raising  or  thrust  of  the  piston  corresponds  to  the  lift  of  the  spud.  The  pis- 
ton is  raised  by  steam  supplied  from  the  boiler,  and  is  attached  by  a  clamp-bar  to  the 
spud.  No  chains  or  gearing  are  necessary,  and  the  entire  raising  and  lowering  of  the 
spuds  is  attended  to  by  the  engineer  at  the  boiler.  There  is  no  wear  and  tear  except- 
ing the  small  item  of  wear  on  the'  cylinders.  This  method  of  raising  the  spuds  is 
cheap,  durable,  and  speedy.  The  total  cost  of  the  scow-derrick  complete  is  about 
$5,400. 

THIRD— THE  NEW  DREDGE. 

This  was  built  at  Grand  Forks,  Dak.,  and  was  commenced  about  September  1, 1881. 
The  machiuery  was  built  by  Kalph  K.  Osgood,  of  Troy,  N.  Y.,  and  the  building  of 
the  hull  and  the  placing  of  the  machiuery  was  done  by  tbe  United  States.  The  style 
of  the  machinery  is  the  same  as  the  one  purchased  for  dredge  No.  1,  which  has  proved 
so  satisfactory.  It* is  larger  and  stronger,  and  some  improvements  are  made  by  the 
builder  in  respect  to  the  placing  of  the  machinery. 

The  frame  of  the  hull  and  the  front  and  stern  planking,  the  boom  and  dipper  handle, 
are  built  entirely  of  white  oak.  The  bottom  and  side  planking  and  A  braces  are  of 
white  pine.  The  dimensions  of  the  hull  are  75  by  24  feet.  Draught  when  loaded  with 
wood  is  26  inches.  The  boiler  is  of  locomotive  pattern,  and  furnishes  450  feet  of  heat- 
ing surface.  It  has  double-cylinder  engines,  size  being  16  inches  stroke  by  8  inches 
bore.  The  capacity  of  dipper  is  H  cubic  yards.  The  total  cost  of  the  new  dredge  is 
$12,600,  and  was  finished  late  in  the  fall — too  late  to  allow  of  any  trial  to  be  made 
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farther  than  the  mere  running  of  the  machinery  for  a  short  time  to  aee  if  every  fut 
was  correctly  lined  up. 

One  barge  was  bnilt  for  purpose  of  carrying  wood  for  use  on  the  new  dredge.  It  is 
all  built  of  piue^  frame  being  6  by  8  inches,  and  planking  and  deck  and  bottom  «f 
3-inch  material.  Size  of  barge  is  1*6  by  60  feet ;  depth,  3  feetC  inches ;  cost  of  bugt 
1700. 

This  dredge  and  outfit  was,  when  finished,  properly  laid  by  for  the  winter  at  Gnad 

Forks,  Dak.,  and  has  a  watchman  to  take  proper  care  of  all  property  connectedidthiL 

This  report  includes  the  work  only  done  from  .fune  30,  1881,  to  November  30, l?«a, 

at  the  latter  date  1  having  been  relieved  of  any  charge  of  the  government  workioE 

the  Red  River  of  the  Nort-b. 

Very  respectfully,  your  obedient  servant, 

Charles  Wanzer, 
Awiatant  Engnm. 
Capt.  Chas.  J.  Allen, 

Corps  of  Engineers f  V,  S,  A, 


REPORT  OF  MR.  RUFU8  DAVENPORT,  ASSISTANT  ENGINEER. 

MoORHEAD,  Minn.,  t/mie  6. 1882. 

Sir:  In  reply  to  your  letters  of  the  19th  and  20th  of  April  directing  me  fo  colktJ 
information  relating  to  the  floods,  &c.,  on  the  Red  River,  I  have  the  honor  tomtke 
the  following  report: 

The  high  water  elevations  for  1882  were  taken  at  the  different  points  from  bewlw 
established  by  former  surveys.  I  have  also  added  high  and  low  water  olevatiow^ 
other  years,  collected  by  Wellman,  Morris,  and  othen*,  for  the  purpose  of  couipariiR 
The  discharges  were  measured  by  me,  or  under  my  directiou,  this  year. 

The  gauge  readings  were  commenced  at  Moorhead  and  Grand  Forks  as  soon  istk 
ice  was  att'ected  by  the  water  this  spring,  and  continued  during  the  entire  flood.  ' 
have  taken  the  low  water  of  1879  as  the  standard.  The  elevations  are  all  given  iti^ 
height  above  the  sea. 

At  Moorhead,  on  April  4,  the  water  stood  at  879.7,  rising  to  899.1  on  April  12: « 
that  date  the  ice  moved  down  river  and  the  water  commenced  falling.  The  low  wiW 
of  1877  was  867.5;  low  water  of  1879,  866.3;  low  water  of  1880,  870.0.  The  floods 
this  year  was  32.8  feet  above  the  low  water  of  1879.  The  flood  of  1881  reached  a 
elevation  of  894.1,  5  feet  lower  than  that  of  1882. 

On  April  25,  the  discharge  of  the  river  at  Moorhead  at  an  elevation  of  883.6, lai 
feet  b<*low  extreme  high  water,  was  4,269  cubic  feet  per  second.  I  should  «tiiBii» 
the  flood  discharge  at  the  same  point  at  20,000  cubic  feet  per  second. 

It  will  be  noticed  in  comparison  between  the  elevations  at  Moorhead  and  Gn« 
Forks  that  the  slope  during  the  flood  stage  is  less  than  at  low  water,  the  diffrW 
this  year  being  9.8  feet  less  at  high  water;  the  slope  between  Grand  Forks  and  P* 
bina  remains  about  the  same  as  at  low  water. 

At  Elm  River  (Qnincy,  D.  T.)  the  flood  this  year  reached  an  elevation  of  889.9, 3fc 
feet  above  the  low  water  of  1879 ;  the  flood  of  last  year  was  about  10  feet  lower. 

Eight  miles,  by  water,  below  Elm  River,  100 feet  above  the  Wild  Rice  River,  lb" 
taken  a  series  of  gaugings;  the  elevations  are  tak;^n  from  the  Elm  River  gange. 


Date. 


1882. 

May  18 

23 

24 

26 

27 

29 

81 


Gauge  elevation,  BiM^ 


846.6  (23.3  feet  below  flood)  ....' I  5.^ 

844.6  (2.'i,3f.et  below  flood) |  ^'* 

844.6  (25.3  feet  b»«low  flood) |  ^J 

844.4  (25.5  feet  below  flood) :  Ij 

844.2  (25.7  feet  below  flood) i^ 

843.9(26     feet  below  flood) I* 

843.4  (26.5  feet  below  flood) '  ^^ 


I  should  estimate  the  flood  discharge  at  Elm  River  at  about  30,000  cubic  feet  P''' 
second. 

At  Cnledonia  the  flood  reached  an  elevation  of  860,9;  the  low  water  of  1K9** 
821.3;  flood  stage,  39.6  feet  above  low  water.  The  gauge  kept  at  Grand  Forb«w 
give  a  good  idea  of  the  continuation  of  the  flood  at  Caledonia;  the  high  water  of  ^^f 
year  was  10  feet  lower.  Mr.  Weston,  of  Caledonia,  informs  me  that  the  spring*** 
usually  last  about  ten  days;  they  are  sometimes  caused  by  ice  gorges,  but  not  oft* 

At  Grand  Forks  the  water  reached  an  elevation  of  828  feet,  42.5  feet  abo^t  »* 
water  of  1879 ;  the  gauge  reading  attached  will  show  the  duratiou  of  the  flood. 
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At  Pembina  the  water  reached  an  elevation  of  789  feet.  The  lowest  water  of  which 
we  have  any  record  was  750.5  (taken  by  l^ieutenaut  Green  in  1879);  the  low  water  of 
1877  was  752.4 ;  range  at  Pembina,  38.5.  The  average  velocity  of  the  river  between 
Grand  Forks  and  Pembina  during  the  flood  was  estimated  by  river  men  at  2  miles  an 
hour ;  with  this  velocity  the  discharge  would  be  between  40,000  and  50,000  cubic  feet 
per  second.  The  average  height  of  the  banks  at  Pembina  is  787.0.  Morris,  in  1877, 
collected  the  following  high-water  elevations : 

High  wat«r. 

May  10,  1873 783.4 

April  26, 1874 770.0 

26,1875 : 779.5 

22,1876 776.9 

1877 773.8 

June        1877 779.1 

The  flood  of  this  year  all  the  way  from  Moorhead  to  Pembina,  except  in  exceptionally 
high  localities,  extended  back  on  the  prairie  from  3  to  5  miles  and  from  1  to  5  feet 
deep,  the  bottom-lands  in  the  immediate  vicinity  of  the  river  being  from  15  to  25  feet 
under  water ;  there  was  little  or  no  current  outside  of  the  original  channel  of  the 
river.  The  bed  and  banks  of  the  entire  river  from  Moorhead  to  Pembina  are  clay ;  a 
little  sand  is  carried  into  the  Red  River  by  the  Red  Lake  River,  but  is  found  only  a 
short  distance  below  the  outlet  of  that  stream. 

As  far  as  I  have  been  able  to  learn,  the  ice  this  year  had  nothing  to  do  with  the 
nigh  water ;  there  were  no  gorges  worth  mentioning,  and  the  flood  was  entirely  caused 
bv  the  river  and  valley  being  inadequate  to  receive  and  discharge  the  vast  quantity 
of  water  that  came  from  the  melted  snow. 

Very  respectfully,  your  obedient  servant, 

R.  Davenport, 

Assistant  Engineer. 
Capt.  Chas.  J.  Allen, 

Corps  of  Engineers^  U.  S,  A, 


Gauge  readings  at  Grand  Forks,  Dakota,  during  thefiood  of  1882. 


1882. 
March 

April 


4. 
31. 

1. 

2- 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 


Feet 
4.6 
5.3 
5.5 
5.5 
6. 
8, 
11. 
15. 
19. 
22.3 
26.4 
30.4 
34.3 
36.8 
38.1 
40.7 


1882.  Feet 

April  15 41.3 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


42.2 
42.7 
43.0 
42.1 
41.3 
40.4 
39.4 
38.0 
37.4 
36.5 
35.4 
34.0 
33.1 
32.0 


0=81.400. 

703.5  added  to  0  of  gauge = height  above  the  sea. 

Gauge  readings  at  Grand  Forks,  Dakota,  during  the  flood  of  1882. 

Feet 

May  13 19.2 

19.1 

18.9 

18.4 

18.2 

17.7 

17.1 

16.6 

16.2 

16.0 

15.6 

15.7 


1882. 

May  1. 

Feet 
31.1 

1882. 

May  13 

14 

2* 

27.1 

3. 

25.8 

15 

4. 

24.4 

16 

5. 

23.1 

17 

6. 

21.8 

18 

7. 

20.6 

19 

8. 

20.0 

20 

9. 

20.3 

21 

10. 

19.5 

22 

11 

19.3 

23 

12 

...     19.2 

24 

0  =  81.400. 
703.5  added  to  0  = 

115  £ 

=  height 

above  the  sea. 
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1882. 
April  4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18 
19. 
20. 
21. 


Gauge  readings  at  Moorhead,  Minnesota,  during  the  flood  of  1882. 

1882.  F«t. 

April  22 lfc.1 

16.? 

16.§ 

14.9 

13.7 

IX* 

12.7 

1L7 

1L5 

10.7 

10.3 

9.i 

J?.3 

^.'J 


Feet. 

1882. 

12.1 

April  22 

15.0 

23 

17.9 

24 

20.6 

25 

23.7 

26 

26.5 

27 

28.6 

28 

30.6 

29 

30,6 

30 

29.1 

May      1 

27.9 

2 

26.7 

3 

26.1 

4 

25.1 

5 

23.9 

6 

22.6 

7 

21.0 

8 

19.5 

9 

0=165.071. 

703.5  added  to  0  =  height  above  the  sea. 


COMMERCIAL  STATISTICS  RED  RIVER  OP  THE  NORTH,  BETWEEN  ABERCROM BIE,  I>a£OTa. 
AND  BOUNDARY  I.INE,  DURING  SEASON  OP  1880. 


Carried  by— 


Alflop  line  of  steamers  . . 
Grandin  line  of  steamers 

Steamer  Selkirk 

Plat-boato  and  barges. .. 

Total 


Pounds  car- 
ried down 
stream. 


5.258,854 
4,497,180 
13, 596, 000 
5, 150, 365 


28,502,899 


Fonnds  car- 
ried np 
stream. 


2,783,965 
16,680,097 
6, 148, 000 


24,612,062 


Character. 


Wheat,  merchandiae,  -vrood. 
Wheat,  merchandise,  lambev. 
Merchandise,  lumber,  and  wh 
Wheat,  lumber,  merchaiDdifleu 


Total  pounds  up  and  down  stream,  53,114,461,  of  which  amount  27y0O9«003  w« 
wheat. 

The  figures  above  were  kindly  furnished  by  AIsop  Brothers  of  the  AIsop  line;  D. 
B.  Shotwell,  agent  of  the  Grandm  line;  and  Thomas  Owens,  clerk  of  steamer  Selkirk. 
During  1B81  there  were  three  steamboats,  eight  barges,  and  about  forty  flat-boats  c& 
gaged  in  the  carrying  trade  between  Abercrombie  and  the  boundary  line.  The  ev- 
rying  capacity  of  the  steamboats  and  barges  amounted  to  about  3,000  tons.  Durin; 
1880  there  were  eight  steamboats  and  twenty-two  barges,  with  a  large  number  of  flat- 
boats,  engaged  in  the  commerce  of  the  river  between  Abercrombie  and  Winnipeg,  boi 
the  Canadian  authorities  having  placed  an  embargo  on  American  steamers  running 
in  their  waters,  the  result  was  that  five  of  the  steamers  with  their  barges  were  with- 
drawn and  afterwards  sold  and  transferred  to  parties  in  Manitoba.  The  AIsop  lia^ 
have  this  season  added  another  steamboat  of  250  tons  burden  to  their  line,  with  bargv^ 
making  now  four  steamboats  and  fifteen  barges  plying  on  the  river. 

It  is  the  intention  of  the  AIsop  line  to  put  on  one  oi  their  steamers  this  fall  to  run 
between  Abercrombie  and  Moorhead. 

The  Red  River  was  open  and  free  from  ice  for  a  period  of  two  hundred  and  two  days. 

The  following,  taken  from  the  Fargo  Argus,  a  leading  Journal  in  the  Red  River  Tal- 
ley.  gives  a  good  idea  of  the  Red  River: 

'^The  Red  River  is  known  the  world  over,  but  it  is  usually  spoken  of  in  connectioo 
with  the  valley,  and  few  persons  stop  to  think  of  the  river  and  its  importance;  thoa» 
few,  by  some  means,  obtain  an  exaggerated  idea,  and  vainly  imagine  that  it  is  a  second 
Amazon,  and  great  is  their  disappointment  and  chagrin  when  they  find  it  is  a  stRaa 
where,  in  many  places,  the  boats  plying  thereon  cannot  turn  aronnd,  they  being  » 
much  longer  than  the  river  is  wide. 

**  The  Red  River  is  the  primary  cause  of  the  renown  obtained  hy  this  entire  oouDtij. 
the  annual  rising  of  the  waters  assisting  in  the  enriching  of  the  soil.  The  first  indnstiT 
of  the  section  was  the  running  of  the  flat*  boats  upon  the  river  and  tradins  with  the  IiL 
dians.    The  commerce  of  the  present  day  is  large  and  important,  and  is  constaatly 
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l^owing.  *  *  *  As  an  liiBtance,  the  Grandin  arrived  here  the  first  of  last  week 
from  below,  and  among  its  cargo  was  1,500  bushels  «f  wheat,  in  sacks,  belonging  to 
small  farmers  along  the  river.  It  was  sold  for  $1.35  a  bushel,  and  the  proceeds  invested 
in  lumber,  which  was  shipped  down  the  river  the  next  night  upon  the  return  of  the 
boat. 

"The  Grandin,  upon  her  first  trip  down  this  season,  carried  $60,000  worth  of  farm 
machinery  for  one  firm,  and  this  came  from  the  general  agents  located  at  Fargo. 

''Most  of  the  merchants  in  the  small  towns  along  the  river  purchase  their  goods  of 
the  jobbers  here^  and  the  boats  frequently  take  out  eight  or  ten  car-loads  of  assorted 
merchandise  which  was  purchased  in  this  city. 

''The  lumber  trade  is  a  very  important  item,  as  a  great  amount  is  shipped  to  Win- 
nipeg and  other  down -river  towns  from  here.  The  Alsop  line  has  contracts  to  carry 
from  3,000,000  to  5,000,000  feet  from  here  to  the  capital  of  the  Manitoba  province  for 
one  firm  in  the  latter  place,  and  expect  to  complete  this  by  July  1.  Nine  hundred 
thousand  feet  have  already  oeen  shipped,  and  ninety-five  car-loads  are  now  unloaded 
ready  to  go  down.  They  have  also  carried  over  400  tons  of  miscellaneous  freight  this 
season. 

"The  Alsop  Brothers  say  that  local  enactments  of  the  Manitoba  legislature  greatly 
interfere  with  their  business.  It  seems,  from  what  they  say,  that  American  boats  can- 
not cross  the  border  farther  than  the  first  port  of  entry,  but  that  barges  and  flat-boats 
are  allowed  to  go  through  because  the  Winnipeggers  have  very  few  of  these  river 
necessities.  On  the  other  hand,  neither  steamers  nor  barges  can  come  this  side  of  Pem- 
bina. The  Messrs.  Alsop  say  they  would  like  to  have  the  river  on  both  sides  of  the 
line  free,  so  that  boats  could  do  business  either  in  Manitoba  or  here.  Now  they  load 
their  barges  here,  take  them  to  Pembina,  and  they  are  then  taken  in  tow  by  a  Win- 
nipeg steamer,  and  their  steamer  must  return  without  barges.  Then  they  have  to 
furnish  boats  for  the  trade  across  the  line  as  well  as  this  side. 

"The  last  trip  down  the  Grandin  carried  ten  car-loads  of  lumber  and  ten  of  general 
merchandise.  Last  year  the  Grandin  brought  up  250,000  bushels  of  wheat- — 150,000 
from  the  Grandin  farm  and  the  remainder  for  outside  parties.  This  line  has  five 
barges,  two  having  been  built  this  spring  of  7,500  bushels  capacity  each. 

"The  Alsop  line  has  this  season  built  one  steamer,  the  Henry  W.  Alsop,  and  ono 
barge,  and  will  have  two  more  upon  the  docks  in  a  few  days.  This  is  in  addition  to 
their  former  barges  and  the  steamer  Pluck.  Both  lines  are  having  all  they  can  do, 
and  rejiort  a  very  brisk  and  increasing  river  traflSc." 

RED  RIVER  VALLEY — ITS  EXTENT. 

The  extent  of  the  region  known  as  the  Red  River  Valley  is  stated  as  about  225  miles 
east  and  west  by  300  miles  north  and  south.  It  contains,  approximately,  67,500  square 
miles,  or  259,200,000  acres  of  land,  over  80  per  cent,  of  ^hich  acreage  comprises  the 
finest  farming  land  for  the  production  or  cereals  and  stock-raising  in  tne  world. 
Wheat,  com,  oats,  rye,  barley,  and  flax  are  raised  in  abundant  quantities,  and  with 
less  labor  than  in  the  older  States  and  Territories. 


V  8. 

CONSTRUCTION  OF  LOCK  AND  DAM  AT  GOOSE  RAPIDS,  ON  THE  RED 
RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

This  work,  its  necessities,  &c.,  were  given  in  my  report  for  the  year 
ending  June  30, 1881.  The  estimated  cost  is  $200,000,  Congress,  by 
act  approved  March  3,  1881,  appropriated  the  sum  of  $20,000  with 
which  to  commence  the  work.  This  sum  was  too  smaU  to  be  expended 
with  any  advantage  at  the  outset,  especially  on  account  of  the  high 
price  of  materials.  « « 

Fo  further  appropriation  having  as  yet  been  made,  it  is  not  possible 
to  propose  any  expenditure  for  the  present.  jftj 

With  an  already  improved  channel  above  the  site  of  the  dam  up  to 
Abercrombie,  and  the  improvement  of  the  stream  below  just  having  been 
commenced,  this  lock  and  dam  are  absolutely  necessary  to  the  people 
of  the  valley  who  are  now  shipping  25  to  30  bushels  of  wheat,  by  river, 
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as  against  one  bushel  before  any  work  upon  that  stream  was  commeDoed 
by  the  United  States. 

The  sum  of  $100,000  should  be  appropriated  by  the  next  Ck>ngre66 
towards  pushing  this  most  important  work. 

The  Red  River  of  the  North  is  within  the  customs  district  of  Mionesota,  "with  Pem- 
bina the  port  of  entry. 

The  amount  of  duties  collected  at  Pembina  and  Saint  Vincent  during  tbe  fiscal  xesf 
ending  June  30,  1882,  was  $27,236.91. 

The  total  of  all  other  collections,  |8, 432.08. 

Foi  commercial  statistics  of  the  Red  River  between  boundary  line  and 
Abercrombie,  Dak.,  see  annual  report  for  improvement  of  Ked  Birer 
of  the  North,  Minnesota. 

Money  statement 

July  1,  1881,  amount  available f20,OQO 

July  1,  1882,  amount  available 20,  Mi 

Amount  appropriated  by  act  passed  August  2,  1882 30, 009 

Amouut  available  for  fiscal  year  ending  June  30, 1883 50,000 

Amount  (estimated)  required  for  completion  of  existing  project 150, 001 

Amount  that  can  be  profitably  expended  in  fiscal  j^ear  ending  June  30, 1884 ....   100, 000 


RESEKVOIKS  UPON  THE  HEADWATERS  OF  THE  MISSISSIPPI  RIVER  AM) 

ITS  TRIBUTARIES. 

My  last  annual  report  upon  reservoirs  (see  Appendix  W  9),  [Report 
of  the  Chief  of  Engineers  for  1881,  stated  enough  of  the  history  of  the 
appropriations  for  this  work  to  enable  one  to  understand  it  up  to  June 
30, 1881.  By  consulting  that  report  and  reading  with  car©  m^  three 
progress  reports,  published  respectively  as  House  Ex.  Doc  !No.  54. 
Forty-fifth  Congress,  third  session  ;  House  Ex.  Doc.  No.  39,  Forty-^xti 
Congress,  second  session ;  and  Senate  Ex.  Doc.  No.  48,  Forty-sixth  Con- 
gress, third  session,  the  whole  matter  should  be  plain  to  any  one. 

The  final  commission  ordered  by  the  Department  of  the  Interior,  and 
composed  of  Messrs.  Thomas  Simpson,  of  Winona;  Albion  Barnard,  d 
Minneapolis ;  and  Louis  Morell,  of  the  Interior  Department,  to  appraise 
the  value  of  Indian  property  likely  to  be  damaged  by  the  constractioD 
of  the  proposed  dams  at  Winnibigoshish  and  Leech  Lake*  made  their 
report  to  the  chief  of  the  Indian  Bureau  at  Washington.  Their  awards 
being  accepted  by  their  department,  I  received  orders  in  November  last 
to  proceed  with  the  work.  I  placed  Mr.  Charles  Wanzer,  assistant  en- 
gineer, in  local  charge. 

An  advance  working  party  was  at  once  started  out  to  repair  roads  and 
bridges  between  Gull  River  station,  on  the  Northern  Pacific  Bailroad, 
which  point  was  made  an  entrepSt  for  supplies,  tools,  and  machinery, 
and  Leech  Lake  Agency ;  thence  across  Leech  Lake  to  the  head  of  Leech 
Biver ;  thence  across  the  swamp,  some  17  miles,  to  the  outlet  of  Lake 
Winnibigoshish.  The  road  for  these  17  miles  was  cut  through  heavy 
timber  for  a  good  part  of  the  dist^^nce,  and  the  work  was  necessary  ia 
order  that  the  detour  across  the  portage  and  along  the  southerly  side  of 
Winnibigoshish  might  be  avoided.    Following  the  cutting  of  the  road, 
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the  heavy  work  of  forwarding  supplies  and  tools,  engines,  boilers,  pumps, 
sawmill,  pile-drivers,  and  other  machinery  commenced.  It  was  neces- 
sary to  push  matters  vigorously,  in  order  to  take  advantage  of  the  ice 
for  crossing  Leech  Lake,  the  ground  to  the  eastward  of  it,  barely  pass- 
able even  when  frozen,  being  useless  for  teams  during  the  warm  months. 
Parties  were  set  at  work  getting  out  timber,  &c. 

Quarters,  sheds,  and  a  warehouse  were  constructed  as  rapidly  as  pos- 
sible, hay  secured  for  the  teams  and  cattle,  &c. 

The  transportation  of  supplies  for  the  workmen  from  Gull  Eiver  to 
Winnibigoshish  was  an  item,  as  was  the  cutting  and  banking  of  logs  to 
be  sawed  and  framed. 

The  lowest  offer  received  for  transportation  was  at  the  rate  of  $1.75 
per  hundredweight ;  for  cutting  and  banking  logs  at  $5  per  M  feet  B. 
M.,  and  with  guaranty  required  from  the  United  States. 

All  offers  were  rejected  and  the  work  was  done  by  the  United  States. 
We  performed  the  transportation  at  $1.49  per  hundred  weight,  26  cents 
per  hundred  weight  less  than  the  lowest  bid,  and  the  cutting  and  bank- 
ing logs  at  $2.31  per  M  feet  B.  M.,  or  $2.69  per  M  feet  K  M.  less  than 
the  offer.  The  progress  of  the  work  has  been  excellent.  The  report  of 
Mr.  Wanzer,  assistant  engineer,  who  is  entitled  to  great  credit  for  zeal, 
energy,  and  eflBciency,  herewith,  gives  the  details  of  the  work  to  date. 
The  services  of  Mr.  Albert  Wanzer,  overseer  on  the  work,  also  have  been 
highly  appreciated. 

The  award  of  the  commission  in  regard  to  the  Leech  Lake  dam  was 
also  rendered  in  October,  but  before  any  work  could  be  commenced  here 
it  was  necessary  to  obtain  releases  and  franchises  in  the  case  of  public 
lands,  and  withdrawal  from  market  of  certain  United  States  lands  for- 
merly thought  to  be  Indian  lands. 

Meddling  with  the  Indians,  causing  dissatisfaction  among  them,  had 
also  protracted  the  commencement  of  work  on  this  dam  so  that  the  order 
to  begin  the  work  had  not  been  received  by  the  close  of  the  fiscal  year. 

Other  work  consisted  in  the  making  plans  and  sketches  for  other  pro- 
posed dams,  local  examinations,  ascertainments,  classifications,  &;c.,  of 
lands  liable  to  overflow,  a  very  tedious  and  unsatisfactory  piece  of 
work,  assigned  to  the  charge  of  Mr.  0.  McClellan,  assistant  engineer, 
and  in  maintaining  meteorological  and  hydrometrical  observations. 

31ETE0R0L0GICAX.  AND  HYDROMETRICAL  OBSERVATIONS. 

In  connection  with  surveysand  studies  of  the  reservoir  system,  knowl- 
edge of  the  annual  as  well  as  monthly  quantity  of  precipitation  and 
evaporation  was  of  importance,  and  also  knowledge  of  the  discharge  of 
streams.  Statistics  of  rainfall  have  been  collected  from  the  records  of 
old  military  posts  in  Minnesota  and  Wisconsin;  from  records  in  the 
office  of  the  Surgeon-General  at  Washington ;  from  the  records  of  the 
Chief  Signal  Officer  for  such  stations  as  Saiut  Paul,  Duluth,  Pembina, 
Breckenridge,  &c.,  and  from  the  records  of  independent  stations  estab- 
lished by  this  office  at  Eed  Lake,  Leech  Lake,  White  Earth,  Wausau, 
Wisconsin;  Crow  Wing  and  Taylor's  Falls.  The  information  thus  col- 
lected, assorted,  and  tabulated  is  interesting,  though  time  is  necessary 
in  which  to  get  such  information  into  the  best  shape. 

The  proportion  of  rainfall  and  melted  snow  that  actually  finds  its  way 
into  the  streams  (the  residue,  in  fact,  after  taking  out  the  items  of 
evaporation,  seepage,  absorption,  the  amount  for  the  sustenance  of 
plants,  &c.)  is  one  of  the  important  subjects  undergoing  investigation. 
Three  measuring  stations  have  been  established,  viz,  one  at  Crow  Wing, 
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on  the  Mississippi  Kiver ;  one  on  the  Crow  Wing  River,  a  short  distance 
above  its  mouth  5  and  one  at  a  point  about  6  miles  above  Taylor's  Falls, 
on  the  Saint  Croix  River.  Observers  at  these  stations  measure  the  flow 
of  these  streams  daily,  and  are  provided  with  apparatus  also  for  noting 
the  rainfall  and  evaporation.  Mr.  J.  B.  Parkinson,  assistant  engineer, 
has  been  in  immediate  charge  of  these  observations. 

The  object  of  the  reservoir  work  is  stated  in  my  last  annaal  report 
for  1881. 

Tl)e  cost  of  the  project,  irrespective  of  damages  (an  unknown  sum),  9^ 
given  in  my  third  progress  report  upon  the  reservoirs,  is  $l,809,0d3«5d. 
When  I  say  that  cost  of  damages  is  unknown,  I  mean  that  I  can  give 
the  acreage  of  overflow  by  assuming  a  good  margin,  the  manner  of 
which  has  been  described  by  me  heretofore ;  but  the  cost  of  the  acreage 
or  water-powers  interfered  with,  or  such  buildings,  temporary  or  other- 
wise, as  may  be  destroyed,  I  have  never  pretended  to  give,  being  nnable 
td  do  so.  Any  one  who  deals  in  real  estate  can  understand  this,  and 
it  is  for  those  who  can  appreciate  thesefacts,  whether  real  estate  deal^^ 
or  tiot,  that  these  remarks  are  made. 

Amounts  appropriated  to  date  are  : 

Act  approved  June  14, 1880 |75,000  00 

Act  approved  March  3,  1881 150,000  00 

15225, 000  « 

AUotment  per  letter  from  Office  Chief  of  EDgineera,  November  9,  1881. ..  1, 572  15 

AUotment  per  letter  from  Office  Chief  of  Engineers,  January  20,  188*^ 176  06 

Awurd  to  Indians  for  damages  in  connection  with  the  building  of  Lake 
Winnibigoshish  Dam,  letter  from  Office  Chief  of  Engineers,  November 

8,1881 8,393  9 

Award  to  Indians  for  damages  in  connection  with  the  building  of  Leech 

Lake  Dam,  letter  from  Office  Chief  of  Engineers,  January  20,  1H82 7, 073  ® 

Allotted  for  meteorolgical  observations,  borings,  examinations,  &c.,  let- 
ter from  Office  Chief  of  Engineers  May  27,  1881 7,5O0C« 

Amount  available  June  30,  1882 •140,713  05 

The  present  Congress  having  made  no  appropriation  for  this  wort 
for  the  next  fiscal  year,  I  am  unable  to  say  anything  about  work  for 
the  coming  year.  The  sum  of  $500,000  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30, 1884,  if  this  work  is  to  be  continQed. 
and  if  all  legal  difficulties  be  removed.  The  principal  difficulties  remain- 
ing are: 

1.  Inadequacy  of  legislation  affecting  Indian  reservations* 

2.  Omissions  in  statutes  of  Wisconsin  providing  for  condemnation  of 
land  for  United  States  purposes. 

3.  Failure  of  act  of  Wisconsin  legislature  to  specify  or  prox>ose  dis- 
tinctly in  act  approved  March  16,  1880,  withdrawing  from  sale  State 
lands  liable  to  damage,  &c.,  terms  of  settlement  for  such  with  the  Uni- 
ted States. 

For  commercial  statistics  reference  is  made  to  reports,  Falls  of  Saint 
Anthony;  Mississippi  Eiver,  above  the  Falls;  Saint' Croix  Kiver  and 
Chippewa  Eiver,  Wisconsin. 


*  It  is  not  koown  at  this  writing  whether  the  amounts  awarded  to  Indians  for  dam- 
ages in  connection  with  the  building  of  Lake  Winnibigoshish  Dam  and  Lreech  Ijk«* 
Dam  are  to  be  paid  from  the  appropriation  for  reservoirs.  If  so,  then  the  amomt 
available  June  30,  188-2,  will  be  $125,246.15. 
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Money  statement. 

July  1,  1S81,  amount  available $222,884  91 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1881 $73, 389  65 

July  1,  1882,  outstanding  liabilities 8,782  21 

82, 171  86 

July  1,  1882,  amount  available 140,713  05 

Amount  appropriated  by  act  passed  August  2,  1882 300, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 440, 713  05 

Amount  Testi mated)  required  for  completion  of  existing  project 1, 284, 088  50 

Amounttnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^84.  500, 000  00 


report  of  mr.  charles  wanzer,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Saint  Paul,  Minn.,  June  30,  1882. 

Sir  :  The  report  of  the  work  accomplished  under  my  charge  during^  the  last  fiscal 
year  upon  the  reservoirs  at  the  headwaters  of  the  Mississippi  Kiver  is  herewith  re- 
spectfully submitted. 

The  work  during  the  year  upon  the  Mississippi  Biver  reservoirs  proper  has  consisted 
in  the  getting  up  of  the  lists  of  lands  liable  to  overflow  by  the  building  of  the  ^xe 
reservoirs  on  its  headwaters,  and  obtaining  the  owi^ership  of  said  lands  and  releases 
to  the  government  for  any  claims  for  damages  resulting  from  their  occupancy  and  flow- 
age  by  the  United  States. 

The  obtaining  of  the  releases  has  required  much  time  and  labor. 

After  ascertaining  the  description  of  lands  owned  by  the  government  and  liable  to 
overflow,  it  became  necessary  to  find  the  names  of  parties  to  whom  any  other  lands 
(liable  to  overflow)  had  been  sold  by  the  government,  and  then  to  trace  their  titles 
down  to  present  ownership,  and  from  these  last  parties  releases  were  obtained. 

Thus  far  no  remuneration  has,  on  the  Upper  Mississippi,  had  to  be  made  to  any 
private  parties,  all  having  interests  in  that  section  bein^  willing  to  do  their  part 
toward  inaugurating  the  building  of  the  reservoirs  by  giving  free  possession  of  tneir 
Ijiuds  for  flowage  purposes  to  the  United  States ;  but  stul  the  cost  of  obtaining  satis- 
factory titles  and  information  of  ownership  has  been  great. 

What  the  cost  of  liquidating  the  damages  for  the  Fine  Biver  and  Gull  Lake  reser- 
voir lands  will  be  is  not  yet  known ;  but  undoubtedly  these  will  present  more  diffi* 
culties  than  those  on  the  Upper  Mississippi  River  proper,  on  account  of  the  lands  be- 
ing owned  in  small  parcels  by  different  individuals,  while  on  the  Mississippi  Biver  re- 
leases for  large  tracts  belonging  to  a  single  firm  could  the  more  easily  be  obtained. 

As  a  result,  voluntary  releases  have  been  obtained,  with  some  few  exceptions,  from 
all  private  parties  owning  lands  surrounding  the  Winnibigoshish,  Leech,  Vermillion, 
Mud,  and  Pokegama  reservoirs. 

The  lands  around  the  proposed  reservoirs  of  Gull  Lake  and  Pine  River  have  been 
listed  and  described,  but  so  far  no  releases  in  these  sections  have  been  obtained. 

The  damages  resulting  to  lands  on  the  Leech  and  Winnibigoshish  Indian  reserva- 
tions were  ascertained  by  a  commission  appointed  by  the  Interior  Department,  and  an 
award  made  by  them  is  supposed  to  settle  all  Indian  claims  for  damages  that  may  arise 
from  the  building  of  the  Winnibigoshish  and  Leech  Lake  reservoirs. 

The  building  of  the  Vermillion  and  Mad  Lake  reservoirs  will  to  a  small  extent  over 
flow  some  lands  on  the  Indian  reservation,  and,  should  their  early  building  be  proba- 
ble, it  would  seem  that  an  early  settlement  should  be  made  with  the  Indians  in  some 
way  for  the  slight  damages  their  reservations  nii^ht  receive  from  the  resulting  over- 
flow. I  respectfully  mention  this  merely  as  a  point  that  may  arise,  not  that  any  ac- 
tual damages  will  in  my  opinion  accrue  to  these  small  amounts  of  low  river-bottom 
lands. 

On  December  '25,  1881,  under  your  orders,  I  left  Saint  Paul  with  a  small  party  to 
commence  operations  on  the  bnilding  of  the  Lake  Winnibigoshish  reservoir  ;  a  party 
to  repair  the  old  road  from  Gull  River  to  Leech  Lake  and  to  cut  a  new  road  for  winter 
nse  m>m  the  foot  of  Leech  Lake  to  the  dam-site  at  the  foot  of  Lake  Winnibigoshish, 
having  started  out  early  in  December.  The  cutting  of  the  new  road  was  considerea 
necessary  in  order  to  shorten  the  haul  of  supplies,  and  also  to  avoid  the  exposure  to 
men  and  teams  that  would  have  to  be  encountered  by  hauling  on  the  ice  over  Lake 
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the  Gannon  River  basin  only  could  be  made  in  connection  with  a  stodj 
of  existing  State  and  county  maps  and  some  data  extant. 

Mr.  J.  P.  Frizell,  assistant  engineer,  was  charged  with  the  iannediate 
examination  of  the  groujid.    His  report  is  herewith. 

By  inspection  of  the  report  it  appears  that  the  drainage  area  tiiha- 
tary  to  the  river  is  about  1,350  square  miles. 

The  Average  annual  precipitation  at  Saint  Paul  is  about  30  inches, 
and  assuming  that  the  precipitation  over  the  drainage  area  of  the  Gannoi 
Biver  is  not  less  than  that  at  Saint  Paul,  and  that  one-third  of  it  find£ 
its  way  into  the  stream,  we  should  have  an  annual  supply  of  abooi 
31,350,000,000  cubic  feet,  equivalent  to  a  uniform  discharge  of  about 
1,000  cubic  feet  per  second  throughout  the  year. 

Assistant  Frizell  notes  the  waste  in  the  early  part  of  the  past  seaaoB 
of  something  over  3,000,000,000  of  cubic  feet  of  water  at  Faribault  idone 
for  want  of  means  to  control  and  utilize  it  in  the  interest  of  mills  at  tb2i 
point,  equivalent  to  about  110  cubic  feet  per  second  for  an  entire  yew, 
or  for  100  days  about  400  cubic  feet;  and  is  of  opinion  that  reservoir 
oapacity  for  upwards  of  6,000,000,000  cubic  feet  can  be  obtained  at  the 
lakes  feeding  the  stream  above  Northfield. 

Until  full  examinations  and  surveys  can  be  made,  however,  nothing 
like  a  definite  estimate  of  the  public  benefit  to  be  derived  from,  or  the 
oost  of,  such  reservoirs  can  be  rendered. 

The  low-water  discharge  of  the  Gannon  Biver  is  not,  at  present, 
known. 

In  a  report  upon  this  stream,  published  aa  House  Ex.  Doc.  Ko.  5& 
Thirty-ninth  Congress,  second  session,  1867,  a  gauging  is  reported  at  a 
point  just  above  the  mouth  of  the  Little  Gannon,  showing  a  discharge 
of  about  40,000  cubic  feet  per  minute,  or  about  666  cubic  feet  per  seooiid. 

The  corresponding  discharge  into  the  Mississippi  would,  of  coarse,  be 
ipreater. 

The  stage  of  water  at  the  time  the  gauging  referred  to  was  made  wa^^ 
above  that  of  low-water. 

An  increment  of  a  few  hundred  cubic  feet  per  second  to  t-he  lov- 
water  discharge  of  the  Mississippi  Biver  below  the  mouth  of  the  Gan- 
non would  not,  of  itself,  be  of  value  to  the  navigation  of  the  former. 

If  the  reservoir  system  ever  attains  the  development  of  which  it  t$ 
believed  capable,  the  Gannon,  like  other  streams  of  similar  size  and 
watershed,  would  necessarily  be  included. 

The  power  of  the  stream  is  now  largely  utilized  in  operating  flooring 
mills  at  Morristown,  Faribault,  l^orthfield,  and  other  points,  and  it  seems 
more  than  probable  that  reservoirs,  to  be  operated  solely  in  the  interest 
of  navigation,  would,  at  this  present,  be  more  detrimental  to  the  mlD- 
ing  interests  than  of  benefit  to  the  public. 

The  report  of  Mr.  Frizell  and  the  letter  of  Mr.  Bean,  herewith,  fur- 
nish evidence  of  the  manufacturing  interests  dependent  upon  the  power 
of  the  stream.  No  statistics  pertaining  to  the  Mississippi  have  hem 
presented,  as  such  are  contained  in  the  reports  of  the  officer  in  charge 
of  the  improvement  of  that  river. 

I  inclose  with  this  a  sketch  of  the  river  and  its  sources  above  North- 
field,  drawn  on  a  scale  of  one-third  inch  to  the  mile. 
Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 

Captain  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  UngineerSy  U,  8,  A. 
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and  pamp-engines,  pile  drivers,  and  all  materials,  snch  as  lines,  blocks,  shovels,  &o. , 
is  about  $24,000. 

I  believe  that  from  this  time  the  construction  of  the  dam  will  proceed  very  rapidly. 
Prior  to  this  time,  the  getting  ready  to  do  work  has  consumed  much  of  the  labor  of 
the  force  employed. 

The  starting  of  so  large  a  piece  of  work  at  such  a  distance  from  any  of  the  ordinary 
business  facilities  has  been  necessarily  slow  and  expensive.  But  I  see  no  reason  why 
with  ordinary  good  fortune  the  work  may  not  be  nearly,  if  not  entirely,  fpmpleted 
this  fall,  and  for  the  amount  of  money  originally  estimated  by  yon.  Any  other  res- 
ervoir on  the  Upper  Mississippi  could  now  be  started  with  far  greater  ease  and  lesa  . 
expense  as  to  p^nt  than  has  been  required  in  commencing  the  work  at  Lake  Win- 
nibigoshish ;  and  the  experience  derived  from  doing  this  work  by  days'  labor  will 
enable  the  government  to  profit  by  the  past  and  possibly  do  better  in  the  future.  The 
cost  of  all  material,  labor,  and  provisions  of  all  kinds  has  very  much  increased  during 
the  past  year,  which  will  add  materially  to  the  cost  of  the  work. 

Indians  have  been  employed  on  the  work  to  as  great  an  extent  as  economy  would 
dictate,  and  they  have  generally  proved  themselves  faithful  and  satisfactory  laborers.. 
Very  respectfully,  your  obedient  servant, 

Charles  Wanzkb, 

AaHaiant  Engineer, 

Capt.  Chas.  J.  Allen, 

Corps  of  Engineers,  U.  S,  A, 


V  10. 

SURVEYS  FOR  RESERVOIRS   AT  SOURCE  OF   THE  MISSISSIPPI  AND  1T» 

TRIBUTARIES. 

As  stated  in  my  last  annual  report  it  is  necessary,  in  order  to  meet 
incidental  questions  that  are  constantly  arising,  to  continue  bydrological 
observations  at  the  outlets  of  several  well-defined  basins,  to  make  bor- 
ings at  the  sites  of  reservoirs  where  such  have  not  yet  been  made,  to 
recontour  some  of  the  sites,  to  work  up  records,  data,  maps,  drawings, 
and  estimates.  The  cost  of  such  examinations  for  one  year  would  be 
about  $49,000,  as  stated  in  the  last  annual  report. 

There  being  no  appropriation  for  such  work  during  the  last  fiscal 
year,  nothing  of  the  sort  was  done  under  this  head. 
Amount  than  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  $49, 00(^ 


V  II. 

EXAMINATION  OF  CANNON  RIVER.  MINNESOTA,  WITH  A  VIEW  TO  ITS- 
BEING  ADDED  TO  THE  RESERVOIR  SYSTEM  OF  THE  UPPER  MISSIS- 
SIPPI. 

Engineer  Office,  U.  S.  Army, 
Saint  Paulj  Minn.,  December  9,  1881. 
General  :  I  have  the  honor  to  render  the  following  report  upon  the 
examination  of  the  Cannon  River,  as  required  by  the  terms  of  section  2y 
river  and  harbor  act,  approved  March  3,  1881.    The  act  reads : 

The  headwaters  of  the  Cannon  River,  in  Minnesota,  with  a  view  that  the  same  may 
be  added  to  the  reservoir  system  of  the  Upper  Mississippi. 

The  amount  of  funds  available  from  the  general  appropriation  for 
examinations  and  surveys  being  necessarily  small  in  proportion  to  the 
work  required,  a  general  examination  of  the  most  prominent  parts  of 
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in  order  to  reduce  the  stream^  at  that  point,  to  a  uniform  volume  at  all  aeaaoDS.  Tb 
indications  are  that  this  amount  could  be  obtained  at  the  several  lakes  above  mo- 
tioned. 

The  subsoil  throughout  this  entire  region  is  a  clay  gravel,  furnishing  excellent  fon- 
dations  for  hydraulic  embankments,  and  admirable  material  for  the  oonstractioo  n 
the  same. 

The  fall  from  Faribault  to  the  Mississippi,  as  appears  by  the  levels  of  the  Milwaukee 
and  Saint  Paul  Railroad^  is  something  over  300  feet. 

There  can  be  no  question  as  to  the  value  of  this  system  of  reservoirs  to  the  maoi- 
facturing  interests  on  the  Cannon  River.  The  quantity  of  water  wasted  at  the  Pobr 
Star  Mill  would,  if  impounded  in  reservoirs  and  drawn  according  to  necessity,  fnmak 
100  cubic  feet  per  second  for  an  entire  year.  The  numerous  mill-ponds  on  the  stress. 
in  connection  with  the  great  reservoirs  of  Wells  and  Cannon  lakes,  immediately  abore 
Faribault,  would  furnish  the  means  of  concentrating  this  quantity  into  the  workz^ 
hours  of  the  secular  day,  giving  for  purposes  of  water  power  200  cubic  feet  per  secoai 
This,  on  the  total  fall  above  stated,  would  give,  after  making  due  allowance  for  losseiflt 
head,  nearly  5,000  horse-powers,  worth,  for  milling  purposes,  about  $100,000  per  annio. 
though  this  by  no  means  represents  the  total  increase  of  power  due  to  such  a  syste 
of  reservoirs.  This  estimate  assumes,  of  coarse,  that  the  system  of  reservoirs  cooMk 
used  wholly  in  the  interest  of  manufacturing,  and  that  the  entire  fall  of  the  stresais 
utilized,  as  it  undoubtedly  will  be  in  a  few  years. 

The  above  refers  to  the  system  of  reservoirs  above  Farilault.  Those  which  dischaife 
into  the  river  below  that  point  would  be  of  additional  benefit.  It  mnst  he  remeB- 
bered  that  a  stream  flowing  from  a  clay  region  like  this  is  much  more  sosoeptible  ti 
benefit  from  reservoirs,  and  much  less  valuable  for  mill  purposes  without  such  aga- 
cies,  than  a  stream  flowing  from  a  sandy  district.  The  ground  acts  as  a  reservoir  tos 
much  greater  extent  in  the  latter  case  than  the  former,  and  the  flnctaations  of  volmt 
do  not  take  so  wide  a  range. 

As  to  the  benefit  to  the  navigation  of  the  Mississippi  to  be  expected  from  this  sn- 
tem  of  reservoirs,  it  is  to  be  observed  that  the  opportunities  offered  here  for  the  ster- 
age  of  a  limited  quantity  of  water  are  perhaps  as  good  as  some  that  have  heen  exaa- 
ined  and  surveyed.  A  system  of  reservoirs  on  a  sufficiently  extended  scale  torediw 
the  flow  of  the  Upper  Mississippi  to  uniformity,  or  any  decided  approach  thereto,  wodU 
necessarily  include  these  sites.  No  occasion  can  be  nerceived,  however,  for  imme£- 
ate  action  In  the  matter,  as  more  favorable  sites  have  oeen  surveyed  in  safficient  us- 
her to  absorb  all  the  funds  likely  to  be  devoted  to  this  use  for  many  years. 

As  to  Tshether  this  system  of  reservoirs  could  at  the  same  time  be  of  fall  benefit  *«« 
the  Mississippi  River  and  also  to  the  interests  of  manufacturing  on  the  Cannon,  that 
are  the  following  observations  to  be  made: 

Reservoirs  are  expected  to  be  of  benefit  to  the  Mississippi  in  two  ways: 

1.  By  restraining  floods. 

2.  By  increasing  the  low- water  volume. 

As  regards  the  first  function,  all  reservoirs  are  equally  beneficial.  As  regards  tbr 
second,  reservoirs  controlled  in  the  interest  of  navigation  might,  and  under  any  cir- 
cumstances likely  to  arise  would,  be  so  used  as  to  be  of  little  benefit  to  mannCactnriot 
and  vice  versa.  The  interests  of  manufacturing  are  best  served  by  a  uniform  volnme  a 
the  stream  at  all -seasons. 

The  interests  of  navigation  on  the  Mississippi  would  usually  require  the  contest- 
of  the  reservoirs  to  be  discharged  in  the  course  of  two  to  four  months  and  the  ton: 
flow  of  the  stream  to  be  held  back  during  the  rest  of  the  year.  Rivers  in  Minnesott 
are  peculiarly  liable  to  low- water  in  the  winter.  Mills  on  the  Cannon  River  hM 
mucn  trouble  from  this  cause  la^t  winter,  as  did  those  at  Minneapolis  and  elsewher*. 
It  is  obvious  that  reservoirs  operated  in  the  interest  of  navigation  conld  be  of  s- 
benefit  to  manufacturing  during  this  period,  no  discharge  being  re<^uired.  Moreovtf. 
the  appropriation  by  the  government  of  all  the  available  reservoir  sites  on  the  stress 
for  the  purpose  of  improving  the  Mississippi,  would  forever  put  it  out  of  the  powers 
manufacturers  to  realize  the  full  benefits  of  the  storage  of  water. 

The  divergence  between  the  use  of  reservoirs  as  aids  to  navigation  and  their  nse  » 
aids  to  water  power  may  bo  expected  to  grow  less  and  less  as  the  reservoir  systems 
extended.  If  we  should  suppose  the  system  carried  to  its  ultimate  extent,  the  extcct 
of  impounding  all  the  water  of  the  river,  or  of  its  upper  part,  this  divergence  wouJ-i 
disappear  altogether. 

In  that  case  the  river  and  all  its  tributaries  would  be  reduced  to  a  uniform,  or  neaiij 
nniform,  flow  at  all  seasons  of  the  year,  a  condition  alike  favorable  to  navi^tior- 
manufacturing,  and  all  other  interests,  and  all  rdservoirs,  for  whatever  purpose  ccs- 
structed,  would  contribute  equally  to  this  result.  At  some  future  time  such  a  condh 
tion  may  be  realized,  but  it  is  now  too  remote  for  consideration  in  this  connection. 
Very  respectfully,  your  obedient  servant, 

Jos.  P.  Frizeix, 

CnAS.  J.  Allen,  Assistant  En^weer, 

Captain  of  Engineers  and  Bvt,  Major,  U,  S.  A, 
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IMPROVEMENT    OF    TENNESSEE    AND    CUMBERLAND    RIVERS   AND    OF 
RIVERS  IN  EASTERN  TENNESSEE  AND  GEORGIA. 


REPORT  OF  MAJOR  WILLIAM  R.  KINO,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 


1.  Tennessee  River. 

2.  Cnmberland  River. 

3.  Hiwassee  River. 

4.  French  Broad  River,  Tennessee. 

5.  Clinch  River,  Tennessee. 

6.  Duck  River,  Tennessee. 

7.  Obey^s  River,  Tennessee. 

8.  Caney  Fork  River,  Tennessee. 

9.  Coosa  River,  Georgia  and  Alabama. 


10.  Oostenaula  and  Coosawattee  rivers, 

Georgia. 

11.  Etowah  River,  Georgia. 
1'2.  Ocmulgee  River,  Georgia. 

13.  Oconee  River,  Georgia. 

14.  Red  River,  Tennessee. 

15.  South  Fork  Cumberland  River,  Ken- 

tucky. 

16.  Little  Tennessee  River,  Tennessee. 


EXAMINATIONS  AND  SURVEYS. 


17.  Bear  Creek,  running  from  Northeast 

Mississippi  into  the  Tennessee  Riv- 
er. 

18.  Little  Tennessee  River,  from  its  mouth 

on  the  Uolston  or  Big  Tennessee 


River  to  the  mouth  of  Tellico  Riv- 
er. 
19.  Chattahoochee  River,  between  West 
Point  and  Bolton. 


United  States  Engineer  Office, 

Chattanooga^  Tenn.j  August  31, 1882. 
General:  I  have  the  honor  to  submit  annual  reports  on  the  works 
under  iny  charge  for  the  fiscal  year  ending  June  30, 1882. 
Very  respectfully,  your  obedient  servant, 

W.  E.  King, 
Major  of  Engineers. 
Chief  of  Engineers,  U.  S.  A. 


W  I. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 

I.   ABOVE  CHATTANOOOA. 

The  following  brief  historical  sketch  and  description  of  the  work  taken 
from  last  Annual  Report,  will  give,  in  a  few  words,  the  necessary  intro- 
duction to  the  report  of  last  year's  operations : 

In  1830  a  careful  examination  of  the  Holston  and  Tennessee  rivers  between  Kings- 
port,  Tenn.,  and  the  Alabama  State  line,  was  made  by  Col.  S.  H.  Long,  United  States 

1837 
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Topographical  Engineers.  This  examination  included  the  189  miles  between  Kdox- 
yiue  and  Chattanooga,  now  designated  ^*  the  Tennessee  River  above  Chattanooga," 
and  the  report,  which  was  reprinted  in  1875,  gives  a  detailed  description  of  evcnr 
obstruction  to  navigation,  forty-three  in  number,  at  that  time,  and  plans  and  estimais 
for  their  improvement. 

In  1852  Congress  appropriated  |50,000for  the  improvement  of  the  navigation  of  tke 
Tennessee  River,  and  some  of  the  dams  built  under  this  appropriation  are  still  is 
existence,  though  generally  covered  up  by  the  morfe  extensive  work  of  recent  inipnyr»- 
ment. 

In  1871  the  sum  of  $35,000  was  made  available  from  the  appropriation  for  the 
improvement  of  Tennessee  River,  below  Chattanooga,  and  with  that  and  sabseqnea 
appropriations  the  work  has  been  continued  from  year  to  year  during  the  low-wattr 
season  until  the  present  time. 

The  bed  and  banks  of  this  river  are  remarkably  x>ermanent,  and  have  been  bti 
little  changed  bv  the  floods  of  the  last  fifty  years,  as  shown  by  the  report  and  msfi 
of  Colonel  Long's  examination. 

T^e  obstructions  consist  of  shoals  of  sand  and  ^avel,  reefe  of  rock,  snaCT,  A.e.,  aai 
the  principal  improvement  consists  in  excavating  a  channel  through  the  reeft  aai 
increasing  the  depth  of  water  at  the  shoals  by  means  of  stone  wing-dams  so  consteactei 
as  to  narrow  the  channel  and  cause  it  to  scour  deeper  or  become  deeper  by  the  addi- 
tional volume  of  water  thrown  into  it. 

The  dams  are  generally  made  of  heavy  stone  founded  upon  rook,  and,  not  bein^  soV 
ject  to  damage  by  ice,  as  in  most  northern  streams,  they  are  practically  x^rxnannt 
structures,  and  the  chaunel  ex\;avations  seldom  show  signs  of  filling  up. 

The  improvement  when  once  completed  will  therefore  require  but  little  expense  Idc 
repairs  for  many  years  to  come.  Some  of  the  dams  have  already  withstood  tne  floodi 
of  eight  or  nine  winters  without  serious  damage.  Most  of  the  damage  experieneed 
has  been  traced  to  defective  connections  with  the  shore,  which  has  since  been  remedieiL 
and  to  the  wanton  destruction  caused  by  parties  who  make  holes  in  them  for  the  pas- 
sage of  small  boats  to  save  themselves  a  httle  distance  in  rowing. 

Of  the  twenty -nine  obstractions  requiring  improvement,  twenty-two 
Lave  been  practically  removed,  and  others  have  been  more  or  less  im- 
proved. 

Little  Eiver  Shoals  occupied  the  working  force  during  the  four  montlii 
of  active  operations,  and  when  work  was  suspended  for  want  of  funds 
it  was  found  that  about  10  inches  had  been  gained  in  the  deptli  of  chan- 
nel, which  will  probably  answer  for  the  jf^resent 

Two  thousand  seven  hundred  and  ninety-two  cubic  yards  of  rock  were 
quarried  and  used  in  building  dams  and  protecting  the  banks  from  abn- 
sion  by  the  current. 

The  work  was  in  local  charge  of  Assistant  Engineer  J.  S.  Crary,  with 
an  average  daily  force  of  forty -one  men. 

In  August  soundings  were  taken  at  Williams  Island  Shoals,  with  a 
view  to  beginning  work  at  that  obstruction,  which^  together  with  Lyons 
Shoal,  will  be  improved  with  the  Ainds  now  available.  These  shoals 
should  be  improved  at  once,  and  work  should  then  be  directed  to  the 
removal  of  several  minor  obstructions  that  have  been  passed  over  in 
getting  at  the  more  serious  ones. 

It  is  hoped  that  the  entire  amount  asked  for  will  be  appropriated  at 
once,  as  smaller  appropriations  are  necessarily  more  costly  in  the  end. 
owing  to  the  undue  expense  of  starting  and  closing  up  the  work,  watch- 
ing and  caring  for  boats  and  other  property,  &c. 

The  following  figures  (all  the  data  that  could  be  obtained)  show  is 
part  the  amount  of  commerce  at  ^Hhe  landing,"  Chattanooga. 

Freight: 

Iron  ore tons..  20,851 

Limestone  and  building  stone do...  11,632 

Grain do . . .  3, 761 

Hay do...  3flr 

Coal do...  33,061 

Sand do...  6,41i 

Misoellaneons do...  5,M 

Wood cords-  3,000 

Lumber,  including  poplar,  pine,  gum,  oak,  and  walnut feet  1 .   12, 000,  W 
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The  estimated  cost  of  improying  the  Upper  Tennessee  River,  as  made  in 

1872  and  1874  and  modified  in  1877,  was $225,000  OO 

Amount  appropriated 215, 500  OO 

Amount  expended 208,462  30 

Money  statement. 

Jnly  1.  1881,  amount  available $5,727  10 

July  if  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $5,676  41 

July  1,  1882,  outstanding  liabiUties 12  99 

5,689  40 

July  1, 1882,  amount  available 37  70 

Amount  appropriated  by  act  passed  August  2, 1882 7, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 7, 037  70 

Amount  (estimated)  required  for  completion  of  existing  project 9, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    9, 500  OO 

II.  BELOW  CHATTANOOGA. 

This  portion  of  the  Tennessee  Biver,  453  miles  in  length,  is  now  navi- 
gable excepting  at  the  Muscle  Shoals,  where  about  23  miles  of  obstruc- 
tions are  in  process  of  removal.  The  completion  of  this  work  will  con- 
nect 425  miles  of  navigable  water  in  the  Tennessee  above  the  Muscle 
Shoals,  besides  hundreds  of  miles  in  its  navigable  tributaries,  with  255 
miles  of  river  below  Muscle  Shoals,  and  thence  with  the  entire  Missis- 
sippi system. 

As  early  as  1824  Mr.  Calhoun,  then  Secretary  of  War,  mentioned  the 
canal  around  Muscle  Shoals  as  third  in  rank  among  the  proposed  im- 
provements of  national  importance.  In  1828  surveys  were  made  with 
a  view  to  building  a  canal  around  the  Muscle  Shoals,  and  Congress  do- 
nated 400,000  acres  of  land  to  the  State  of  Alabama  for  building  it,  but 
the  canal  was  never  properly  completed  and  went  into  disuse  soon  afber 
it  was  opened. 

In  1867  an  examination  of  the  river  from  Chattanooga  to  Paducah 
was  made,  and  in  1872  an  instrumental  survey  of  the  shoals  was  com- 
pleted, upon  which  the  present  project  for  the  improvement  was  based  j 
modified,  however,  by  a  resurvey  of  the  Elk  River  Division  in  1877. 

The  existing  project  consists  in  enlarging  and  rebuilding  the  old  canal, 
14J  miles  long ;  extending  the  improvement  around  the  Elk  River  Shoals, 
about  8  miles,  and  Little  Muscle  Shoals  5  miles  long ;  and  in  removing 
a  number  of  minor  obstructions  in  the  navigable  portions  of  the  river,, 
both  above  and  below  these  great  obstructions.  For  this  purpose  the 
estimates  were  $4,133,000,  and  with  annual  appropriations  of  even  one- 
half  of  the  amounts  of  the  estimates  the  river  would  now  be  navigable^ 
and  the  commerce  of  North  Alabama  and  East  Tennessee  would  be 
joined  to  that  of  the  Mississippi  Valley. 

The  appropriations  have,  however,  been  less  than  one-third  of  what 
could  have  been  profitably  expended,  and  the  period  of  completion  has. 
consequently  been  delayed  for  several  years. 

•1.  ELK  RIVER  DIVISION. 

As  will  be  seen  from  the  map  (sheet  1),  this  part  of  the  improvement 
is  made  partly  by  channel  excavation  and  retaining  dams,  and  partly 
by  a  canal  with  two  locks. 

The  channel  excavation,  opposite  Brown's  Island,  where  the  bed  of 
the  river  required  more  or  less  blasting  out  for  a  distance  of  nearly  2 
miles,  requiring  the  removal  of  39,750  cubic  yards  of  rock,  was  accom- 
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plished  by  inclosiDg  saccessive  portions  of  the  channel  iu  coffer-damSi 
and  then  pumping  the  water  out  so  as  to  admit  of  rapid  and  datisfactorr 
work.  The  hist  of  these  coflFer-dams  was  cleared  out  in  September,  jim 
in  time  to  escape  the  high  water,  and  nothing  more  will  be  required  to 
render  this  part  of  the  river  navigable  as  far  down  as  Miltou's  Blo^ 
when  the  retaining  dam  below  Brown's  Island  is  completed.  This  dam 
is  more  than  four-fifths  done  and  can  easily  be  completed  in  one  seasoo. 
Around  Milton's  Bluff  a  new  channel  has  been  made  through  the  drift 
and  towheads,  and  the  retaining  dam  has  been  carried  as  far  as  Jjoek 
A,  where  the  short  canal  begins.  This  canal  is  1^  miles  long,  and  is 
well  under  way.  All  the  land  needed  Jias  been  bought  from  the  private 
owners  at  reasonable  prices,  and  the  heavy  growth  of  timber  has  bea 
cleared  off.  One  lock-pit  has  been  excavated,  and  a  good  beginning 
made  with  the  canal-trunk  excavation.  The  quarry  at  l^iiiity  has  beei 
worked,  and  a  new  one  near  the  lower  lock  has  been  opened. 
The  following  are  the  quantities  of  work  done  during  the  year : 

Cable  7w4i 

Rock  excavation  in  channel 15,035 

Earth  excavation  (including  hard-pan)  iu  can  1,  lock-pits,  &c 24, 90S 

Earth  embankment 8, 7* 

Stone  put  in  dams 3,  afifef 

Stone  quarried  for  dams 4,  TW 

Slope  wall  built 1,271 

Stone  quarried  for  locks 3,m 

Dimension  stone  cut 1, 469 

Rubble  "scabbled" 596 

In  addition  to  this  work  2,426  cords  of  drift  wood  and  logs  were  piled 
and  bi^rnedj  and  315  trees  were  cut  on  the  line  of  the  canal,  besides  con- 
siderable miscellaneous  work  in  preparation  for  the  channel  excavatioi 
at  Gilchrist's  Island,  which  is  now  making  good  progress. 

This  division  has  been  under  the  local  direction  of  Assistant  Kng^neer 
J.  E.  Willard. 

Nothing  has  been  wanting  to  secure  the  progress  of  the  work  untO 
the  middle  of  May,  when  the  funds  were  exhausted,  and  work  was  sus- 
pended until  the  appropriation  of  August  2, 1882,  becane  available. 

2.  BLUE  WATER  ATO)  SHOAL  CREEK  DIVISIONS. 

These  divisions  include  all  of  the  old  canal  (see  Sheet  II  of  map),  and 
the  work  to  be  done  consists  of  building  nine  locks  of  cut-stone  maaomy, 
each  having  from  6  to  13  feet  lift  and  capable  of  taking  in  boats  60 
feet  wide  and  nearly  300  feet  long,  the  rebuilding  and  enlargement  of 
14^  miles  of  canal  trunk^  so  as  to  pass  boats  of  5  feet  draught  and  60 
feet  beam,  and  the  building  of  an  aqueduct  900  feet  long  across  Shoal 
Creek,  supported  on  piers  11  feet  high  and  75  feet  long — ^25  of  these 
piers  and  2  abutments  being  required  to  support  the  entire  aquedact^ 

During  the  year  the  work  was  chiefly  directed  to  the  completion  of 
the  masonry  of  locks  Nos.  1, 8,  9,  and  10,  and  the  piers  of  the  aqoedact 
The  following  are  the  quantities: 

CaUeyai^ 

Solid  rock  excavated  from  the  canal  trunk 16. 941 

Loose  rock  excavated  from  canal  trank It30 

Earth  excavated  from  canal  trank 34,32?4 

Earth  embankment 9.  IU 

Stone  dam  at  head  of  canal 13, 415 

Dimension  stone  qaarried 5,  diB 

Dimension  stone  cut 2, 9W 

Masonry  laid 5,  iBO 
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^  The  masonry  of  these  six  locks  is  completed  and 
they  are  ready  for  the  gates. 
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Some  little  work  was  also  required  to  repair  the  damage  caused  by  a 
very  unusual  flood,  and  to  keep  the  buildings,  tools,  and  machinery  in 
order  for  the  continuation  of  the  work. 

The  Blue  Water  Division  was  carried  on  under  Assistant  Engineer  H. 
J.  (xielow,  and  Shoal  Greek  Division  under  Assistant  Eifgineer  Robert 
Hooke,  both  on  tlie  hired  labor  sj^stem,  and  the  progress  of  the  work 
has  been  excellent  until  the  end  of  May,  when  active  operations  were 
«us])ended  for  want  of  funds.  The  appropriation  of  August  2  having 
become  available,  the  work  is  now  under  good  headway. 

The  following  was  the  condition  of  the  various  parts  of  the  work  at 
the  end  of  the  year :         *  . 

Lock  No.  1,  guard  lock,  IC-feet  lift. ' 
Lock  No.  2,  6-feet  lift. 
Lock  No.  3,  I2-feet  lift. 
Lock  No.  4,  10-feet  lift. 
Lock  No.  5,  1-2-feet  lift. 
Lock  No.  7,  l:Wect  lift- 
Lock  No.  8,  r2-feet  lift,  seven-eighths  masonry  laid. 
Lock  No.  9, 10-feet  lif^   One  side  of  this  lock  is  to  he  natural  rock  in  position ;  one-half 

of  the  stone  cut.,  and  one-tifth  of  the  masonry  laid. 

I^ock  No.  10,  10-feet  lift.  This  forms  the  outlet  into  the  river,  and  is  founded  6  feet 
below  extreme  lowwater.  The  site  has  been  inclosed  in  a  coffer-dam  and  seven-eighths 
of  the  foundation  excavated  and  seven-eighths  of  the  stone  cut  for  the  lock. 

The  masonry  of  the  Shoal  Creek  Aqueduct,  consisting  of  twenty-five 
piers,  75  feet  long,  11  feet  high,  and  3  feet  thick,  and  two  abutments, 
is  completed. 

At  Blue  Water  Creek  the  seven  i)iers  and  two  abutments,  each  con- 
taining about  30  cubic  yards  of  rock-face  masonry,  required  as  buttresses 
to  sustain  a  dam  288  feet  long  across  the  mouth  of  the  creek,  and  to 
carry  tlie  bridge  require<l  at  that  ])oint,  have  been  completed,  and  a 
substantial  bridge  of  timber  and  iron  has  been  built  upon  them. 

3.  LITTLE  MUHCLP:  SHOALS  DIVISION. 

No  work  was  done  on  this  division  during  the  year,  and  but  little,  if 
any,  will  be  required  before  the  canal  around  Big  Muscle  Shoals  is 
opened  to  navigation. 

4.  OBSTRUCTIONS  BELOW  FLORENCE. 

In  September  a  steam  snag-boat  was  fitted  out  and  a  small  force 
organized  under  Assistant  Engineer  C  A.  Locke,  for  the  purpose  of 
removing  snags  and  other  obstructions  between  Florence  and  the  mouth 
of  the  river.  The  stage  of  the  river  was  favorable  at  first,  but  after 
working  as  far  down  a«  Duck  River  Shoals  a  rise  occurred  and  the 
party  was  disbanded  on  the  12th  of  November.  Seventy-five  snags 
over  10  inches  in  diameter,  and  about  four  hundred  smaller  ones,  were 
removed,  including  among  the  former  some  that  had  been  the  terror  of 
steamboat  men  for  many  years. 

It  is  proposed  to  resume  operations  with  this  force  at  once,  as  the 
river  is  now  lor  the  first  time  getting  low  enough  for  the  purpose,  and 
continue,  if  possible,  to  the  mouth  of  the  river,  removing  such  ot  th»*. 
troublesome  snags  as  can  be  handled  to  advantage,  and  doing  any  other 
light  work  of  like  nature  that  will  be  of  special  advantage  to  naviga- 
tion. 

I  am  indebted  to  J.  C.  Cobb,  esq.,  of  Paducah,  Ky.,  for  the  following 
statistics  of  the  commerce  and  navigation  of  the  Lower  Tennessee 
River.     Mr.  Cobb  writes  that  the — 
116  E 
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Number  of  boats  employed  in  Lower  Tennessee  River  lix)m  July  1,  1881,  to  July  1, 
ie82,  viz: 

Five  packets  with  an  aggregate  capacity  of  3,000  tons  made  regular  "weekly  trips, 
and  five  tow-boats  with  barges,  having  a  combined  capacity  of  10,000  tous,  made 
irregular  trips. 

These  boats  transported  from  Tennessee  River  during  the  same  time  the  foUowiog, 
viz: 

200,000  bushels  peanuts. 
25,000  bales  of  cotton. 
1,000  tons  cot  ton -seed. 
1,000  hogsheads  leaf  tobacco. 
1,000  cords  handle  timber. 
1,000,000  cut  stones. 

20,000  cords  hub  timber. 
10,000,000  shingles. 
7,000,000  feet  cut  lumber. 
7,000  tons  pig  iron. 
500  tons  leather. 
1,000  tons  handles,  singletrees,  &c, 
10,U00  barrels  lime. 
5,000  tons  miscellaneous  freight. 
Large  t^uantity  manufactured  tobacco  and  they  transported  into  that  river  durinf 
same  period  viz : 
50, 0(H)  sacks  corn. 
:W,000  barrels  salt. 
50,000  ban-els  Hour. 
1,000  tous  hay. 

20,000  tons  assorted  merchandise. 
During  the  year  10,000,000  feet  lumber  in  logs  were  rafted  or  floated  out  of  the  river 
and  1.250,000  white-oak  staves  for  foreign  markets  were  transported  in  Hat-boats  to 
New  Orleans. 

In  consequence  of  the  drought  "of  1881,  shipments  from  the  Tennessee  River  for  th« 
past  year,  were  lielow  an  average*,  while  those  into  that  stream,  especially  breadstafi 
and  provisions,  were  greater  than  usual. 

The  new  appropriation  and  that  herein  asked  for  should  be  expended 
m  continuing  operations  at  Muscle  Shoals,  and  improving  navigation  at 
minor  obstructions  on  the  balance  of  the  river  between  Chattanooga 
and  Paducah. 

The  Tennessee  River  is  in  the  collection  district  of  New  Orleans.  Chattanooga. 
Tenn.,  is  the  nearest  pore  of  delivery,  and  the  amount  of  revenue  coUected  there  dur- 
ing the  fiscal  year  le81-'82  was  $22,689.17. 

The  original  estimates  of  cost  of  improving  Tennessee  River  below 

Chattanooga  were $4, 133, 000  00 

Amount  appropriated 2, 345, 500  ft' 

Amount  expended 2,066,647  e4 

Money  statement, 

July  l,1881,amount  available 9271,849  39 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive 

ofoutstanding  liabilities  July  1,  18C51 1261,599  15 

July  1,  1882,  outstanding  liabilities 1,398  08 

262,997  23 


July  1,  1882,  amount  available 8.862  W 

Amount  appropriated  by  act  passed  August  2,  1882 250, 000  UO 

Amount  available  for  fiscal  year  ending  June  30,  1883 258, 852  1^ 


Amount  (estimated)  required  for  completion  of  existing  project 1, 787, 500  On 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  JaneSO,  1884 .       700, 000  W 
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W2. 

IM      OVE.VI  ENT  OF  CL'MBERLA^^D  RIVER. 

As  early  as  1830  the  States  of  Teiiiiessee  and  Kentucky  made  appro- 
priations for  the  survey  and  improvement  of  the  Cumberland  River, 
and  in  184G  a  company  was  chartered  by  the  former  State  to  build  locks 
and  dams  on  the  rivier  below  oS^ashville. 

The  existing  project  was  based  upon  a  survey  authorized  by  Congress 
in  1870,  and  as  to  Smith's  Shoals,  upon  a  resurvey  of  those  obstructions 
made  in  1875.  A  survey  of  the  Falls  of  the  Cuniberland  was  also  made 
in  1879  and  a  reconnaissance  of  the  Upper  Cumberland  in  1880. 

The  different  appropriation  bills  have  divided  the  Cumberland  into  a 
number  of  sections,  which  will  be  considered  in  their  order,  but  it  may 
be  premised  that  the  nature  of  the  obstructions  is  in  general  terms  the 
same  in  all  parts  of  the  river,  viz,  shoal  water,  rppid  currents,  snags, 
and  overhanging  trees,  and  in  the  upper  section,  "above  the  Tellico," 
mill-dams. 

The  method  of  improvement  consists  of  blasting  out  and  otherwise 
removing  the  ledges  and  loose  rock,  scraping  and  washing  out  the  sand 
and  gravel  bars,  and  removing  snags  and  overhanging  trees. 

The  method  of  improvement  by  locks  and  dams,  which  is  the  only- 
one  by  which  a  low-water  navigation  can  be  secured  above  Nashville^ 
or  in  fact  below  IN^ashville,  excepting  for  small  steamboats,  has  hereto- 
fore been  considered  too 'expensive  to  be  undertaken,  and  the  present 
plans  are  designed  to  give  additional  depth  at  medium  stages  of  the 
river,  and  to  prolong  the  season  of  navigation.  As  stated  in  a  former 
report,  there  are  some  9  steamboats  of  from  3(M)  to  500  tons,  and  5  from 
125  to  260  tons,  engaged  in  commerce  on  the  river,  running  between 
Nashville  and  various  points  on  the  Cumberland,  Ohio,  and  Mississippi 
rivers. 

Ihiring  the  high-water  season  the  smaller  of  these  boats  also  ascend 
the  Caney  Fork  and  Obey's  rivers. 

The  Cumberland  River  is  navigable  for  all  of  the  above  steamboats 
for  six  months  in  the  year  from  Nashville  to  the  mouth  of  the  river ; 
from  six  to  eight  months  from  Nashville  to  the  mouth  for  boats  drawing  3 
feet  or  less;  from  nine  to  ten  months  from  Nashville  to  the  mouth  for 
boats  of  about  20  inches  draught.    Distance,  192  miles. 

Above  Nashville,  the  Cumberland  is  navigable  to  Point  Burnside 
(crossing  point  of  Cincinnati  Southern  Railroad),  a  distance  of  358  miles, 
for  from  four  to  six  months  for  steamers  of  3  feet  draught  or  less,  and 
from  two  to  three  months  for  larger  boats. 

From  Nashville  to  Bucksville,  230  miles  above,  the  Cumberland  is 
navigable  for  from  five  to  seven  months  for  steamers  of  3  feet  draught 
or  less,  and  from  three  to  five  months  for  larger  boats. 

From  Nashville  to  Carthage,  120  miles  above,  the  Cumberland  is 
navigable  from  six  to  eight  months  for  steamers  of  30  inches  draught 
or  less,  and  from  four  to  five  months  for  larger  boats. 

Flat-boating  is  not  carried  on  extensively  upon  the  Cumberland,  except 
to  bring  out  coal  from  points  above  Point  Burnside,  and  this  is  only 
practicable  during  occasional  high  stages  of  the  river,  about  four  or  five 
during  the  year.  A  small  quantity  of  produce  and  some  tobacco  find 
their  way  to  market  by  aid  of  the  flat-boats. 

The  following  are  the  details  of  the  work  done  during  the  past  year 
on  the  difierent  sections,  as  reported  by  Capt.  L.  C.  Overman,  United 
States  Engineers,  the  officer  in  immediate  charge  of  this  improvement. 
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} 

All  this  work  is  done  by  hired  labor,  there  being  no  surveys  of  sufficient 
accuracy  to  protect  the  govenuneut  interests  in  a  written  contract. 

I.  BELOW  NASHVILLE. 

Work  on  this  section  was  begun  in  July,  and  continued  until  tlie  a|>- 
propriation  was  exhausted  in  October,  at  the  following  ob»tructioDR, 
viz :  Dover,  Middle  Gatlin,  Lower  Gatlin,  Kaee  Track,  and  Little  River 
Shoals,  which  are  from  tive-eighths  to  niueteen-tweentieths  completed. 
The  following  are  the  quantities  of  work  done : 

6.393  cii\)ic  yards  of  rock  quarried. 
i),3ri6  cubic  yards  of  rock  built  into  dams. 

67  cubic  yards  of  rock  excavated  from  cbauucl. 

305  cubic  yards  of  gravel  excavated  from  channel. 

{i83  suags  and  roots  removed  by  two  snag-boats. 

Average  daily  force  of  men  employed,  95. 

The  bar  referred  to  in  last  report  as  having  formed  in  the  Ohio  Kiver 
between  Cumberland  Island  and  the  Kentucky  shore,  about  2  niile^ 
below  Smithland,  eft'ectually  prevented  steamboats  from  entering  the 
mouth  of  the  river  until  a  rise  occun*ed  sufficient  to  give  the  uece^sary 
depth  of  water.  Some  efforts  were  made  to  reduce  the  bar  by  scraping 
with  a  small  steamboat,  but  very  little  was  accomplished  in  the  ten 
days  during  which  the  boat  was  so  employed,  and  the  appropriation 
having  been  practically  exhausted,  navigation  had  to  remain  suspended, 
as  before  stated,  until  a  rise  occurred. 

The  new  appropriation  and  that  herein  asked  for  can  be  profitably 
expended  in  continuing  the  improvement  of  the  shoals  between  Nash- 
ville and  the  mouth  of  the  Cumberland  in  accordance  with  the  plaud 
already  described. 

The  original  estimate  of  cost  of  improving  Cnmberlaud  River  below  Xfu^h- 

ville  was : $24>*,  ^1 

Amonnt  appropriated ^55,«»» 

Amonut  expended 2^0,  W»» 

Money  Htatement. 

July  1,  18^1,  amonnt  available $13,617  i.*» 

July  I,  188-2,  amount  expended  during  tiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  IHSI $13,  ri79  12 

July  1,  1882,  outstanding  liabilities 37  ?^ 

13,617  »* 

Amount  appropriated  by  act  passed  August  2.  1H82 .* 15,  WW  <*♦ 

Amount  (estimated)  reijuired  fi»r  completion  of  existing  project 13,1^1  (■ 

Amount  that  can  be  profitably  expeude<l  in  fiscal  year  ending  June  30,  18^4 .   16, 000  <V' 

11.  ABOVE  NASmiLLE. 
NASHVILLE  TO   KENTUCKY  LINE. 

Work  on  this  section  was  carried  on"  at  Cub  Creek,  Sand,  BartlettX 
Goose  Creek,  and  Wbitley's  Kock  Sboals,  which  are  from  one -half  to 
fifteen-sixteenths  completed,  according  to  existing  project. 

The  following  are  the  quantities  of  work  reported ; 

Rock  quarried  for  dams cubic  yardH. .   10,  d^ 

Kock  placed  in  dams do 1:^,<U» 

Rock  excavated  from  channel do *D" 

Gravel  excavated  from  channel do 8, 5ew» 

Snags  removed  by  two  snag-boats ntimber..         271" 

Work  was  continued  on  this  section,  from  the  beginning  of  the  fiiscal 
year,  about  four  months.    Average  daily  force  of  men  employed,  102. 
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The  total  amount  expended  from  Xashville  to  Kentucky  line  is 
$3D,155. 

III.   KKNTUCKY  LIXE  TO   SMITHES  SHOALS. 

Work  on  this  section  was  in  progress  at  the  beginning  of  the  year, 
and  continued  until  stopped  by  high-water  in  December,  at  the  follow- 
ing obstructions:  Wolf  Creek  and  Harmon's  Shoals,  and  twenty-one 
other  obstructions  on  the  section;  the  following  being  the  quantities: 

Rock  qnarried  for  dams cubic  yai*ds..  3,789 

Rock  placed  in  dams do 7, 048 

Rock  excavated  from  channel do 2,  i>09 

(ilravel  excavated  from  channel do 10, 609 

Snags  removed  from  channel number. .  516 

The  average  daily  force  of  men  employed  was  72. 

The  new  appropriation  and  that  herein  asked  for  can  be  profitably 
expended  in  continuing  the  improvement  of  the  shoals  between  Nash- 
ville and  the  foot  of  Smith's  Shoals  in  accordance  with  the  plans  already 
described. 

The  total  amount  expended  from  Kentucky  line  to  Smith's  Shoals  is 
$42,609. 

Money  statement 

ff 

July  1,  1881,  amount  available |37,823  74 

Julv  1,  18H2,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 |33, 727  01 

July  1,  1882,  outstanding  liabilities 704  50 

34,431  51 

July  1,  1882,  amount  available 3,392  2:5 

Amount  appropriated  by  act  passed  August  2,  1882 30, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 3^3,  :392  33 

Amount  (estimated) ^required  for  completion  of  existing  project 51, 764  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :30,  lo84 .     52, 000  00 

IV.  smith's  shoals. 

These  shoals,  consisting  of  Shadowen  Shoals,  White  Cliff  Eipple, 
Long  Shoal,  and  Mill  Shoal,  having  an  aggregate  fall  of  55  feet  in  8 
miles,  form  the  most  serious  obstacle  to  navigation  between  the  Great 
Falls  and  the  mouth  of  the  Cumberland,  an  estimated  distance  of  591 
miles. 

The  original  plan  of  improvement  was  based  on  a  survey  made  in 
1875,  and  contemplated  smoothing  and  narrowing  the  channel,  by  ex- 
cavating reefs  and  bowlders,  and  building  wing-dams  at  intervals,  so  as 
to  facilitate  the  down-stream  passage  of  coal-boats  and  rafts,  the  velocity 
of  the  current  being  too  great  to  admit  of  up-stream  navigation,  with- 
out recourse  to  locks  and  dams. 

Daring  the  year  the  essential  parts  of  the  work  were  completed,  so 
that  the  improvement  can  now  be  utilized,  and  an  opportunity  has  been 
afforded  boatmen  to  test  the  efficiency  of  the  work  as  designed. 

A  considerable  number  of  boats  have  passed  the  shoals  in  safety 
during  the  past  season,  and  the  results  appear  to  justify  the  conclusion 
that  the  improvement  will  answer  the  necessities  of  commerce,  at  least 
until  the  balance  of  the  river  above  Nashville  is  provided  with  slack- 
water  navigation. 

Active  operations  were  carried  on  daring  the  months  of  July  and 
August,  with  an  average  daily  force  of  one  hundred  and  nine  hired 
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men^  when  the  funds  were  exhausted,  and  the  force  was  removed  to  the 
section  above  the  mouth  of  the  Tellico. 

The  principal  work  was  done  at  Long  and  Mill  Shoals,  and  cousisted 
of— 

3,264  cubic  yards  of  rock  quarried. 
6,700  cubic  j^ards  of  rock  put  iu  dams. 
210  cubic  yards  of  rock  excavated  from  chauuel. 

Two  of  the  dams  originally  built  require  shortening,  and  two  others 
require  strengthening  and  completing,  all  of  which  it  is  thought  can  be 
accomplished  with  the  available  funds. 

The  improvement  as  made  may  be  considered  permanent.  N'o  addi- 
tional appropriation  is  therefore  estimated  for. 

During  the  year  a  survey  and  estimate  were  made  for  a  system  of 
locks  and  dams  for  Smith's  Shoals,  the  report  of  which  was  printeil  as 
Senate  Executive  Document  132,  Forty-seventh  Congress,  first  aession. 

The  total  amount  expended  on  Smith's  Shoals  is  $09,745.37. 

Money  statement 

July  1,  1881,  amount  available ^,070  94 

July  1,  l^Zj  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  I,  1881 $6,804  31 

July  1,  1882,  outstanding  liabilities 12  00 

6, 816  M 

July  1,  1882,  amount  available 2r»4  t»^ 

Amount  appropriated  by  act  passed  August  2,  1882 .* 15, 000  On 

Amount  available  for  fiscal  year  ending  June  30,  18^ 15, 254  tS 

The  estimates  of  cost  of  improving  Cumberland  River  above  Nashville 

(Nasliville  to  the  head  of  Smith's  Shoals)  were 313,754  l«> 

Total  amount  appropriated  (Nashville  to  Falls  of  the  Cumberland) 281, 000  0» 

Total  amount  expended  (Nashville  to  Falls  of  the  Cumberland) 232, 353  14 

V.   CUMBERLAND  RIVER,   KENTUCKY,  ABOVE  THE  MOUTH  OF  TELUCO. 

An  appropriation  of  $10,000  having  been  made  for  this  section  of  the 
river,  a  force  under  Assistant  Engineer  W.  C.  Crozer,  averagiu^  fiftr- 
five  men  daily,  was  started  the  1st  of  September  and  continued  until 
the  latter  part  of  December. 

The  principal  obstructions  being  nine  mill-dams,  and  there  being  no 
explicit  authority  for  their  removal  or  moditication,  operations  were  cod- 
fined  to  the  removal  of  bowlders,  snags,  and  other  work  of  such  uature 
as  to  benefit  the  limited  amount  of  navigation  that  could  get  over  tht* 
dams  between  Pineville,.or  Cumberland  Ford,  and  Finley's  Bend* 

The  following  work  was  accomplished: 

Rock  excavation cubic  yards..  2.414 

Loose  and  gravel  excavation do 4<^ 

Snags  and  overhanging  trees  removed number...       7l5 

It  is  proper  here  to  report  that  the  State  of  Kentucky  has  during  the 
last  session  of  the  legislature  chartered  a  company  to  build  locks  and 
dams  on  this  part  of  the  Cumberland,  with  power  to  condemn  mills 
dams,  and  other  real  estat^e,  and  to  collect  tolls  for  the  navigation  of 
said  river  for  fifty  years.  The  act  also  provides  that  the  company  may 
begin  operations  at  any  time  within  three  years,  and  before  doiiig  so 
they  must  pay  to  the  county  courts  of  Whitley,  Knox,  and  Bell  counties 
the  sum  of  $2,660  each,  ^' which  amount  has  been  expended  in  clearing 
out  the  obstructions  and  improving  the  navigation  in  said  counties.^ 
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In  view  of  these  facts,  I  would  respectfully  recommend  that  no  further 
appropriation  be  asked  for  this  part  of  the  river. 

The  Curaberlftud  River*i8  in  the  collection  district  of  New  Orleans.    The  insirest 
port  of  delivery  is  Nashville,  Tenn. 

Motley  statement 

July  1,  1881,  anionnt  available, $10,000  00 

July  1,  18^,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $8, 864  &:» 

July  1,  18«2,  outstanding  liabilities 71  2<) 

8,936  11 

July  1,  1882,  amount  available 1,0(53  89 

Amount  appropriated  by  act  passed  August  2,  1882 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1863 -. 6, 063  89 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000  00 


W3. 

IMPROVEMENT  OF  THE  HIWASSEE  RIVER,  TENNESSEE. 

Eising  in  the  Blue  Bidge  Mountains,  in  Western  North  Carolina  and 
Northern  Georgia,  the  Hiwasse^  flows  in  a  northwesterly  direction  into 
the  State  of  Tennessee,  where  it  becomes  a  navigable  tributary  to  the 
Tennessee  Biver.  After  breaking  through  the  Smokj'^  Mountain  Bange 
and  receiving  the  waters  of  the  Ocoee,  near  Charleston,  the  Hiwasseo 
becomes  a  stream  of  good  capacity  for  navigation,  and  as  early  as  1830 
the  State  of  Tennessee  attempted  some  minor  improvements  with  a  view 
to  utilizing  it  for  that  purpose. 

The  original  project  for  the  improvement  by  the  General  Government 
was  based  upon  an  exanimation  made  in  1874,  and  consisted  in  narrow- 
ing the  water-way  at  the  shoal  places  by  wing-dams,  and  excavating 
rock  reefs  and  gravel  bars  so  as  to  secure  a  navigable  channel,  at  extreme 
low- water,  at  least  2  feet  deep  and  40  feet  wide. 

These  improvements  have  been  carried  on  in  former  years  from  the 
mouth  of  the  river  to  Brindley's  Shoals,  above  Charleston,  and  29 J 
miles  from  the  mouth  of  the  river.  During  the  past  year  the  improve- 
ment was  extended  to  Gamble's  Shoals,  a  few  miles  above  the  mouth 
of  the  Ocoee,  and  about  18  miles  above  Charleston. 

Active  operations  were  carried  on  by  hired  labor  during  July,  August, 
and  September,  1881,  when  the  funds  were  exhausted.  Assistant  Engi- 
neer John  S..Crary  was  in  local  charge  of  the  work,  with  an  average 
daily  force  of  eighteen  men.  Work  was  done  at  Laster's  Creek  Shoals, 
Brindley's  Shoals,  Denton's  Island,  Boyd's  Shoals,  and,  above  the  mouth 
of  the  Ocoee,  at  Horse  Ford  Shoals  and  Gamble's  Shoals. 

Seven  hundred  and  eighty-eight  cubic  yards  of  bowlders  were  removed  from  the 
stream  and  used  in  building  dania  and  prot-ecting  the  banks  ; 
Ten  overhanging  trees  cut ; 

Thirty-two  cords  logs  used  in  dams;  and  , 

Nineteen  cuBic  yards  rock-channel  excavation. 

The  character  of  the  work  done  has  been  to  secure  a  practically  i)er- 
manent  increase  in  the  depth  of  the  navigable  channel,  and  but  little 
•expense  will  be  required  for  such  minor  repairs  as  may  become  necessary 
in  future.  Boats  drawing  22  inches  passed  safely,  even  on  very  low 
stages  of  the  water. 
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The  new  appropriation  will  be  applied  in  extending  the  iinprovemeut 
towards  Savannah  Ford,  wbicli  will  probably  be  the  virtual  head  of 
*  navigation  under  the  existing  project.  : 

While  the  original  estimate,  if  appropriated  in  two  or  three  yeara, 
would  doubtless  have  completed  all  the  work  needed  on  this  river,  it  us 
probable  that,  owing  to  the  small  amounts  annually  appropriated,  the 
balance  of  the  origiual  estimate  will  not  do  all  that  will  be  demajided 
by  those  interested  in  the  commerce  of  this  stream;  and  the  amount  i* 
too  small,  in  any  event,  to  be  economically  expended.  '  Some  of  the  shoaU 
already  worked  on  can  be  still  further  improved  to  advantage,  and  if 
Congress  decides  to  continue  the  work  to  the  extent  of  the  ori|i:iual  pro- 
ject, I  would  respectfully  suggest  that  at  least  $5,000  be  ap]>ropriated 
next  year.  If  that  is  not  done,  it  would  be  best  to  let  the  work  remain 
as  it  is  until  a  proper  sum  can  be  appropriated. 

The  commerce  of  this  river  is  carried  on  bj'  steamboats  from  the  Tennessee  River, 
nnd  by  keel-boats  above  Charlcstou.  By  the  middle  of  November,  1881,  120  baleaof 
cotton  reached  Charleston,  from  Polk  Co'uutj-,  106  of  which  were  forwarded  by  rivec 
to  Chattanooga.  It  is  expected  that  at  least  500  bales  will  be  shipped  from  Polk 
County  during  the  coming  season.  Most  of  the  traffic,  however,  is  carried  on  in  each 
an  irregular  way  that  it  is  impracticable  to  get  reliable  statistics  in  regard  to  it. 

Hiwas-see  River  is  in  the  collection  district  of  New  Orleans.  The  nearest  port  of 
delivery  is  Chattanooga,  Tenn. 

The  original  estimate  of  cost  was $20,  000  00 

Which  has  been  increased 14, 000  fJO 

Making  total  estimate  of  cost  of  improving  Hiwassee  Ri  ver  Tennessee  . . .     34, 000  00 

Amount  appropriated 20,  000  {/) 

Amount  expended 27,  468  Oi 

Monty  statement. 

July  1,  1881,  amount  available $1,  758  36 

July  1,  1882,  amount  expended  during  tiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 ^1, 720  91 

July  1,  1882,  outstanding  liabilities 5  37 

1,726  23 

July  1,  1882,  amount  available 31  9!^ 

Amount  appropriated  by  act  passed  August  2, 1882 1, 500  00 

Amount  available  for  fiscal  year  ending  Jane  30,  1883 1, 531  9^ 

Amount  (estimated)  required  for  completion  of  existing  proJ»  ct 5,  OUO  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1884.    5, 000  Oi> 


W  4. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

That  portion  of  the  French  Broad  River  which  lies  within  the  State 
of  Tennessee  is  121  miles  long,  and  from  Leadvale  to  its  mouth,  90  tnile-s 
has  a  slope  of  only  1  foot  per  mile.  It  is  also  in  other  respects  a  favor- 
able stream  for  navigation.  Above  Leadvale  the  river  has  a  fall  of  920 
feet  in  74  miles,  and  is  not,  of  course,  susceptible  of  improvement,  ex- 
cei)ting  at  an  enormous  cost. 

Tbe  State  of  Tennessee  made  some  attempts  at  improving  this  stream 
in  1830.  In  1870  a  limited  survey  of  this  section  of  the  French  Broad 
was  made  by  Capt.  M.  B.  Adams,  United  States  Engineers,  and  an  ex- 
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amination  of  the  same  was  made  in  1875  from  Henderson  County  line, 
North  Carolina,  to  Leadvale,  and  in  1876  from  the  same  point  to  the 
mouth  of  the  river,  upon  which  the  present  project  of  improvement  was 
based.  This  project  is  to  excavate  solid  rock,  gravel,  bowlders,  and 
snags  from  the  channel,  to  cut  down  overhanging  trees,  to  build  and  re- 
pair the  necessary  wing-dams,  so  as  to  permit  the  passage  of  vessels 
drawing  2J  feet  of  water  as  high  as  Leadvale  during  the  low  water 
season. 

Active  operations  were  carried  on  by  hired  labor  from  July  to  the 
latter  imrt  of  December,  when  work  was  suspended  for  the  winter.  Tn 
January  the  assistant  engineer  was  employed  in  making  detailed  mai>s 
and  plans  of  w-ork  when  it  should  be  resumed.  At  the  end  of  the  fiscal 
year  the  force  liad  been  reorganized  and  the  plant  put  in  good  order  for 
this  season's  work. 

Assistant  Engineer  Jolin  R.  Crary  has  been  in  local  charge  of  the 
work  with  an  average  daily  force  of  twenty-six  men.  Work  wa«  done 
at  the  following  shoals,  and  has  resulted  in  securing  the  additional  low 
water  depth  set  opposite  the  name  of  each  obstruction : 


Obstruction..  j  (ialn.  Obstruction.  Gain. 

j  Inrhen.  ,                                                                                Inches. 

Fain's  Tslflnd 14      Zimmerman's  Island 23 

Denton's  Sboii Is I         14   |  Ha nslo?  Rock  Shoals I  6 

Bryant's  Shoals 18   ]  Saftil'a  Shoals |  12 

Krans's  Shoals i         23      Seven  Islands i  21 


Twenty-five  dams  were  built,  containing  5,282  cubic  yards  of  rock,  of 
which  1,;^90  cubic  yards  were  quarried,  and  the  balance  taken  from  the 
river  bed.  A  number  of  bowlders  and  a  small  quantity  of  gravel  and 
sand  was  removed  from  the  channel,  together  with  miscellaneous  work 
in  connection  with  the  foregoing. 

^  The  appropriation  ($5,000)  made  by  act  of  August  2,  1882,  and  that 
asked  for  the  next  fiscal  year  ($15,000)  can  be  profitably  expended  in 
removing  rock,  gravel  bars,  snags,  &c.,  at  the  most  troublesome  obstruc- 
tions, and  in  building  light  wing-dams  at  such  points  as  will  be  of  the 
l^reatest  benefit  to  navigation,  as  provided  for  in  the  original  plan  of 
improvement. 

During  the  four  months  ending  July  1,  1882,  184  keel  and  flat  boats 

came  down  the  French  Broad,  laden  with — 

» 

86,^00  bushels  of  grain. 
1,200,000  feet  of  lumber,  &c. 

179  tons  of  misceUaneous  freight. 

One  hundred  aud  twenty  of  these  boats  retnmed  with  581  tons  of  freight.  A  steam 
tow-boat  is  building,  to  operate  upon  this  river  during  the  coming  season. 

This  stream  is  in  tlie  collection  district  of  New  Orleans.  The  nearest  port  of  deliv- 
ery- is  Chattanooga. 

From  the  Tennessee  and  North  Carolina  State  line  to  Leadvale  no  estimate  of  cost 
of  improvement  was  ntade,  for  reasons  given  by  Major  Mc Far] and  in  1876  ;  neither  was 
ail  estimate  submitted  for  the  20  miles  of  river  between  Leadvale  and  Dandridge. 

The  original  estimate  of  cost  of  improving  French  Broad  River,   from 

Dandridge  to  Jts  mouth,  was .* |150,000  00 

Amount  appropriated 18,500  00 

Amount  expended 12,0:10  41 
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Money  statement. 

July  I,  1881,  amount  available $8, 8311  ■** 

Julj'  1,  I8H2,  ainonut  exi)ende(l  during  fiscal  year,  exclusive  of 

oatotanding  liabilities  July  1,1881 ! ^,854  26 

July  1,  188-2,  outstanding  liabilities 521  0:i 

7, 375  a 

July  I,  1881,  amount  available 1.4(»4J(f 

Amount  appropriated  by  act  passed  August  2,  1882 5, 000  (>) 

Amount  available  for  fiscal  year  ending  June  30,  1883 0, 46t  2tf 

Amouut  (estimated)  required  for  completion  of  existing  pnyect i:W, 500  *) 

Amount  that  cau  be  profitably  expended  in  fiscal  year  eudiug  June  30, 1884  .     15, 000  00 


W5. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Clinch  River  enters  the  State  of  Tennessee  from  Vir^rinia,  ami 
after  a  course  of  230  miles  flows  into  the  Tennessee  River  at  Kiu<^toD. 
It  drains  an  area  of  about  1,400  square  miles.  At  intervals  from  \S'<^^ 
to  1844  the  State  of  Tennessee  appropriated  money  for  the  iniprovemeu' 
of  this  river,  the  work  done  being  principally  the  removal  of  lop^s  ami 
bowlders  from  the  bed  of  the  stream  and  the  building  of  wiiifj  dams  to 
confine  and  deepen  the  stream  and  scour  out  the  channel.  Little  per 
manent  benefit  resulted,  and  several  of  the  dams  have  proved  to  be  only 
obstructions. 

The  first  examination  of  this  river  by  the  United  States  was  made  in 
1875.  Another  examination  was  mside  in  1881,  confined  to  that  part 
of  the  river  above  Haynes,  Union  County. 

The  obstructions  were  found  to  be  bowlders,  gravel  bars,  ledg^es^  oW 
State  wing-dams,  mill-dams,  fish-traps,  snags,  and  overhanging  trees. 

The  plan  of  improvement  adopted  is  to  remove  the  most  dan^eroiu 
obstructions  down  to  extreme  low  water  mark,  blasting  when  iiecessaiy. 
Then  to  build  wing-dams  so  as  to  secure,  at  ordinary  low-water,  a  deptK 
of  2  feet  from  Kingston  to  Clinton  (70  miles)  and  of  1 J  feet  from  Clinton 
to  Haynes  (75  miles). 

Active  operations  continued  during  the  year  until  Decenilier,  whea 
they  were  suspended  on  account  of  high-water.  Mr.  W.  G.  Sanbon: 
was  the  assistant  engineer  in  local  charge,  with  an  average  force  of  thir- 
teen men. 

Work  was  done  at  various  points  from  the  Virginia  State  line  to  tbc 
mouth  of  the  river.  Some  of  the  old  State  dams  below  Hayne-B  were 
repaired.  Two  parties  were  at  work  most  of  the  time.  The  worsr 
obstructions  were  found  at  Black's  Shoals,  and  this  place  has  brt« 
essentially  completed,  as  well  as  Sycamore  and  Hopson's  Shoals  abovf 
Hayne's. 

During  the  year  there  have  been  excavated  1,309  cubic  3'anis  of  $oliU 
rock,  1,247  cubic  yards  of  loose  rock;  1,686  cubifc  yards  of  dams  hav* 
been  built,  265  cubic  yards  of  old  dams  taken  away,  and  586  saags  and 
overhanging  trees  have  been  removed. 

Numerous  gauges  have  been  established  along  the  river,  and  the  dat* 
thereby  obtained  will  be  of  great  assistance  in  the  prosecution  of  th^ 
work  as  well  as  to  tbose  using  the  river  for  transportation. 

The  worst  obstructions  have  been  removed  from  the  coarse  of  the 
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rivor  iu  Tennes^oe,  and  tlie  channel  is  practically  clear  from  Cox's  Land- 
ing to  Black's  Shoals,  a  distance  of  120  miles.  Where  work  has  been 
done  passage  is  possible  at  a  stage  from  2  to  3  feet  lower  than  ever  be- 
fore. 

The  present  condition  of  the  river  is  a  gratifying  return  for  the  money 
expended,  and  those  who  make  use  of  it  are  rapidly  appreciating  and 
utilizing  the  improvements. 

The  appropriation  ($3,000)  by  act  of  August  2,  1882,  and  that  asked 
for  ($10,000)  can  be  profitably  applied  to  the  continuation  of  the  work 
of  improving  high- water  navigation,  by  removing  snags,  bowlders,  reefs, 
overhanging  trees,  and  other  channel  obstructions,  at  such  jwints  in 
Tdnnessee  as  may  be  most  advantageous  to  commerce. 

Even  late  in  the  season  half  a  dozen  or  more  large  rafts  passed  easily 
far  below  Black's  Islands,  and  there  is  no  trouble  when  the  pilots  follow 
the  new  channel.  A  few  steamboats  have  plied  occasionally  on  the 
Lower  Clinch,  but  people  along  the  river  no  longer  wait  for  them.  They 
are  utilizing  the  improved  channel  and  tlat-boating  is  rapidly  becoming 
popular.  Saw-mills  have  nearly  doubled  in  number  during  the  past 
year,  and  their  owners  as  well  as  the  miners  and  others  are  now  chang- 
ing the  forms  of  their  boats  so  as  better  to  adapt  them  lo  the  improve- 
ments of  the  river. 

It  is  estimated  that  during  the  year  25,000,000  feet  of  lumber  have 
been  rafted  down,  and  about  4,000,000  feet  of  sawn  lumber,  in  boats, 
most  of  the  latter  being  black  walnut.  About  two  hundred  and  sev- 
enty-five other  flat-boats  have  passed  down,  of  which  about  fifty  (a  less 
number  than  usual  from  difliculty  of  hauling  to  boats)  carried  zinc  ore. 
Of  the  rest,  about  half  carried  lumber,  and  the  other  half  wheat,  corn, 
potatoes,  &c. 

This  river  is  in  the  collection  district  of  New  Orleans.  The  nearest  port  of  delivery 
is  Chattanooga^  Tenn. 

The  original  estimate  for  improving  Clinch  River,  in  Teuucssee,  was $*26, 400  00 

Amount  appropriated 16,000  00 

Amount  expended 7,498  00 

Money  statement, 

July  1,  1881,  amount  available 89,247  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $3, 664  75 

July  1,  1882,  outstanding  liabilities 80  25 

3,745  00 

July  1,  1882,  amount  available 5, 502  00 

Amount  appropriated  by  act  passed  August  2,  1882 3, 000  00 

Amount  available  for  fiscal  year  ending  June  :$0,  1883 8, 502  00 

Amount  (estimated)  required  for  completion  of  existing  project 10, 400  00 

Amount  that  can  be  jjrofitably  expended  in  fiscal  year  ending  June  30, 1884 . .  10, 400  00 


W6. 

IMPROVEMENT  OF  DUCK  RIVER,  TENNESSEE. 

Although  the  State  of  Tennessee  never  undertook  to  improve  the  nav- 
igation of  the  Duck  River,  it  has  three  times,  in  1840, 1844,  and  1846,  in- 
corporated private  companies  whose  intentions  were  to  make  the  river 


Digitized  by  VjOOQ IC 


1852  repoUt  of  the  chief  of  engineers,  u.  s.  army. 

iiavi<;able  by  meaiiH  of  locks  and  dams,  if  necessary,  but  the  ol^ 
i$onfrlit  was  never  attained  by  these  means. 

The  tirst  examination  made  by  the  United  States  was  in  October,  Is  * 
and  extended  from  the  mouth  08  miles  upstream  to  Centreville^ 

The  obstructions  were  found  to  be  the  usual  ones  of  snags,  orertiL. 
mix  trees,  sunken  lo«rs,  reefs,  and  gravel  bars. 

The  j>hiii  adopted  was  to  remove  the  timber  and  rock  obstmcti.fii^ 
and  to  build  win^^-dams  for  the  double  purpose  of  deepening  the  WiV 
above  and  increasing  the  current  so  as  to  scour  away  the  gravel  Vn*k»T 
the  intention  bi»ing  to  secure  from  2J  to  3J  feet  of  water  frt»m  ftiar  • 
six  months  in  the  year.  This  will  aiiswer  all  practicable  i>uriM)Sfi5  f: 
several  years. 

Active  operations  were  carried  on  for  about  seven  months  durinjrtir 
year  by  hired  labor,  under  the  charge  of  Assistant  Engineer,  J.  E.Te 
tie,  with  an  average  ilaily  force  of  thirteen  men.  Work  was  dont*: 
Swift  Cliute,  Carter's  Bend,  Uackle  Slioals,  Log  Shoals,  Tracy  Shcal* 
and  Suck  Island.  One  thousand  and  five  snags  and  overhanging  trtr- 
were  cut  out,  659  cubic  yards  of  gravel  were  excavated  from  the  chacB-. 
and  537  cubic  yards  of  rock  were  quarried  and  pla<;ed  in  dams.  \WU' 
the  cessation  of  work  in  the  winter  all  surface  obstructions  had  \^' 
removed  from  Centreville  to  Carter's  Bend,  2 J  miles  from  the  moaduf 
tlie  river,  and  the  work  done  had  very  much  imi)roved  navigation  a^* 
assisted  raftsmen.  It  was  reported  that  a  larger  number  of  rafts  i»a?! 
down  the  Duck  River  with  fewer  accidents  and  at  a  lower  stage  of  wa!'^ 
than  ever  before  during  the  winter.  Letters  were  received  trom  raf 
men  reporting  the  good  condition  of  the  new  channel  and  the  re<lnct>< 
of  bad  obstructions. 

The  number  of  rafts  was  about  one  hundred,  averagings  fifty  logs  »i 
Since  the  resumx)tion  of  work  this  spring,  the  channel  has  beenn« 
pleted  according  to  plan  from  Centreville  to  Five  Islands  Shoals,  adh 
tance  of  29  miles. 

It  is  proposed  to  expend  this  yearns  appropriation  and  tliat  asked  i 
next  year  in  continuation  of  the  plan  adopted. 

The  improvement  of  this  river  will,  when  finished,  be  sabstantiaT' 
permanent,  the  only  damage  of  last  winter  being  the  loss  of  a  few  ftt 
from  the  end  of  one  of  the  dams  necessarily  left  unfinished. 

Duck  Kiver  is  in  the  collection  district  of  New  Orleans.  The  nearetit  port  of  deL 
ery  is  Nashville,  Tenu. 

The  original  estimate  of  cost  of  improving  Duck  River  was $3S,  U- 

Amoiiut  appropriated 13,  W- ' 

Amount  expended e,^' 

Money  statement 

July  1,  1881,  amount  available t7,:S>"i 

July  1,  1882,  amount  exj>ended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $4,574  25 

July  1,  1882,  outstanding  liabilities 850  32 

5,  421  " 


July  1,  1882,  amount  available 1.  «i6i 

Amount  ap])ropriated  by  act  passed  August  2, 1882 3,  <■•.'  i: ; 

Amount  available  for  fiscal  year  ending  June  30,  1883 4. 77t  1 

Amount  (estimated)  recpiired  for  completion  of  existing  project '^2, 11-  '' 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  18'?4.   10. 0<>'  i*' 
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W7. 

IMPROVEMENT  OF  OBEY'S  RIVER,  TENNESSEE. 

This  stream  is  a  tributary  of  the  Cumberland,  which  it  enters  at  Celina, 
Tenn.,  about  3  miles  south  of  the  Kentucky  line.  The  head  of  naviga- 
tion is  at  Barnes'  Lauding,  Tenn. 

An  examination  was  made  in  1879,  from  Barnes'  Landing  to  its  mouth, 
a  distance  of  about  43  miles. 

The  obstructions  consist  of  gravel  bars,  loose  rocks,  rock  reefs,  snags, 
and  overhanging  trees,  and  at  Hill's  Landing  of  a  crooked  channel.  The 
plan  of  improvement  adopted  consists  in  removing  these  obstructions 
and  in  building  riprap  dams,  to  facilitate  especially  the  passage  of  rafts 
and  high  water  navigation  by  steamboats  of  not  over  3  feet  draught, 
from  the  Cumberland,  for  four  or  five  months  in  the  year.  No  plan  for 
navigation  at  extreme  low-water  hasi  been  considered,  as  the  interests 
of  commerce,  now  existing  or  likely  to  exist,  do  not  appear  to  warrant 
any  such  extensive  improvements. 

in  1880  an  appropriation  of  $4,000  was  made  for  this  stream,  and 
work  of  removing  the  channel  obstructions  was  begun  in  August,  1880. 
In  1881  an  additional  $2,500  was  appropriated  for  this  work.  Active 
operations  were  in  progress  at  the  beginning  of  the  fiscal  year  and  were 
continued  until  the  end  of  August,  under  the  local  direction  of  Assist- 
ant Eugineer  C.  A.  Turrell,  with  an  average  dailj'  force  of  forty  men, 
when  the  available  funds  were  exhausted.  About  26  miles  of  the  lower 
river  were  worked  over  during  the  year,  extending  from  Wolf  Creek 
Bar  to  Shield's  Ford,  upon  which  stretch  of  river  the  following  quan- 
tities of  work  were  done: 

Riprap  clams  built ". ^ cubic  yanls. .       691 

i  iravcl  and  loose  rock  excavated * do '2, 644 

Solid  rock  excavate<l do 63 

Snags,  &c.,  removed 77 

Kaftsmen  had  great  difficulty  heretofore  in  getting  their  rafts  through 
unbroken;  but  it  has  been  reported  that  during  the  past  season  some 
ttixty  rafts  passed  into  the  Cumberland  safely,  and  at  a  lower  stage  of 
water  than  usual. 

The  appropriation  by  act  of  August  2,  1882  ($5,000),  can  be  best 
applied  to  continuing  the  work  of  reducing  the  gravel  bars,  removing 
the  shallow  rock  reefs,  snags,  &c.,  from  the  channel,  and  this  amount 
i.s  deemed  sufficient  to  complete  the  clearing  of  the  channel  to  the  extent 
needed  by  the  limited  commerce  of  this  streiuu.  No  additional  plan  or 
estimate  is  therefore  presented. 

Obey's  River  is  in  collection  district  of  New  Orleans.  Nashville  is  tbo  nearest  port 
of  delivery. 

The  original  estimate  of  cost  of  improving  Obey*8  River,  Tennessee,  was..  $11,869  00 

Amount  appropriated 11, 500  00 

Auionnt  expended •. 6, 500  00 

Money  statement. 

July  1,  1881,  amount  available $15, 375  22 

July  1,  ld82,  amount  expended  during  fiscal  year,  exclusive  of  , 

oiitstAudiug  liabilities  July  1,  1«81 $3,:$03  12 

J  iilv  1,  18e2,  outstanding  liabilities 72  10 

3, 375  22 

Amount  appropriated  by  act  passed  August  2,  1882 5, 000  00 
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W8. 
IMPROVEMENT  OF  CANEY  FORK  RIVER,  TEN^^>^^iEE. 

This  stream  rises  in  the  Cumberland  MountaiiiR,  and  enters  tbeCii 
berland  River  near  Carthage,  Tenn.,  at  a  point  about  120  miles  ah6> 
XHsbville.  Tlie  head  of  «avij,^ation  is  geuerallj  considered  tobes 
Sligo,  Tenn.,  about  72  miles  from  its  mouth,  the  tall  being  aboal7tty 
in  tliat  distance. 

The  State  of  Tennessee  did  some  work  ux>oii  this  stream  betw^aue 
years  1830  and  1816,  but  little  of  value  remains. 

An  examination  was  made  in  1879  to  the  bead  of  na\igatioD.  oes 
Sligo  Ford.  The  obstructions  principally  consist  of  grravel  sboals,ka 
snags,  and  overhanging  trees,  with  rock  reefs  at  a  few  points,  'h 
plan  of  improvement  is  simply  to  remove  the  chanDel  obstructioDSffil 
to  build  stone  dams  at  certain  points  to  facilitate  the  navigatioi  i 
moderately  high  water  for  steamboats  drawing  not  more  than  3  ki 
for  about  five  months  in  the  year,  which  will  enable  boats  to  ply  to 
from  the  port  of  Nashville. 

An  appropriation  ($10,000)  was  made  in  1880,  and  work  was  bep 
in  August  of  the  same  year.  A  lurther  appropriation  (^4,000)  f» 
made  available  in  1881.  Active  operations  were  in  pi-ogress  at  tbe^ 
tinning  of  the  fiscal  year,  and  wei-e  continued  until  the  funds  veit« 
hausted,  at  the  end  of  August.  The  work  was  under  the  local  direetHi 
of  Assistant  Engineer  C.  A.  Turi'ell,  with  an  average  daily  foree 
seventy-one  men.  During  the  fiscal  year  about  33  miles  of  the  lof^s 
river  were  thoroughly  worked  over  (the  channel  of  the  upper  settm 
being  cleared  during  the  early  part  of  the  season),  extending  froniT^ 
Kock  Island  to  Perry^s  Bar,  near  its  mouth.  The  following  work  t* 
done : 

\.o<r  and  stone  damn  built cubic  yanls..  t 

Tree«  girdlf  d  on  caving  banks nnniUer.. 

Overhanging  trees  cut do * 

SnagH  removed do  — 

(travel  and  loose  rook  excavated cubic  rank.. 

The  appropriation  ($4,000)  made  by  act  of  August  2,  1882,  and  t^ 
amount  for  next  fiscal  yeiir  ($16,228)  can  be  profitably  apjilied  toi^ 
ducing  gravel  bars,  rock  ledges,  and  removing  snags,  &c.,  as  cont« 
plated  in  the  original  plan  of  improvement. 

It  is  difficult  to  obtain  any  trustworthy  figures  as  to  the  amoant? 
commerce  upon  this  stream,  though  it  is  claimed  that  considerable  pr* 
duce,  especially  tobacco,  reaches  a  market  at  Nashville  by  wayofti- 
Caney  Fork,  general  supplies  being  shipped  for  the  up-stream  trip. 

This  being  a  mountain  stream,  subject  to  caving  banks  and  ba^ 
floods  and  consequent  drift,  the  work  of  clearing  tlie  chaunel  can  had 
be  deemed  permanent,  but  will  require  at  intervals  the  removal  oism 
drift,  &c.,  at  a  small  outlay. 

Caney  Fork  Kiver  is  in  the  collection  district  of  New  Orleans,  ami  Xaabvilles?^ 
nearest  port  of  delivery. 

The  amount  estimated  for  improving  Caney  Fork  River,  Tennessee,  was P^-"^ 

Amount  approjmated U" 

Amount  expended 1^" 
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Money  statement 

July  1,  1SS\  y  ainoiiut  available t^f  132  25 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1681 $5, 121  57 

July  1,  1882,  outstanding  liabilities 10  68 

5, 132  25 

Amount  appropriated  by  act  passed  August  2,  1882 4, 000  00 

Amount  (estimated)  required  for  completion  of  existing  project 16, 228  00 

Amount  that  can  be  profitably  exiieuded  in  fiscal  year  ending  J  uue  30, 1884 . .  16, 300  00 


Wg. 

IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

The  connection  of  the  Tennessee  River  with  the  Gulf  of  Mexico  by 
means  of  the  Coosa  River  .was  at  one  time  a  subjet^t  under  serious  con- 
sideration, and  as  early  as  1823  the  State  of  Alabama- appropriated 
money  for  this  puri)ose,  which  act  was  approved  by  Confjress  in  1824» 
and  four  years  later  Congress  appropriated  a  part  of  the  Tennessee  sur- 
plus for  improving  the  Coosa. 

In  1870  an  examination  of  the  Coosa  River  was  authorized,  from  the 
Selma,  Rome  and  Dalton  Railroad  Bridge  up  stream  77  miles  to  Greens- 
port,  and  two  years  later  an  instrumental  survey  was  made  on  which 
to  base  plans  and  estimates  for  improvement.  In  1875  an  examination 
was  made  from  Rome  down  to  Gadsden,  about  135 miles,  which  resulted 
in  a  plan  for  improving  the  river  so  as  to  give  a  navigable  channel  80 
feet  wide  and  4  feet  deep  at  extreme  low-water.  In  18^6  an  appropria- 
tion was  made  for  improving  the  Coosa  River  between  Rome  and  the 
Selma, Rome  and  Dalton  Railroad  Bridge,  and  froin  this  time  works  of  ini- 
provement  have  been  going  on.  The  Coosa,  though  crooked,  is  very 
favorable  for  improvement.  The  bed  and  banks  are  generally  of  per- 
manent nature  and  the  mean  depth  of  water  is  great  when  compared 
with  the  width. 

The  obstructions  consist  mainly  of  gravel  bars,  rock  reefs,  and  bowl 
ders. 

The  projected  improvement  contemplates  a  channel  at  lenst  3  feet 
deep  at  extreme  h»w-water. 

Between  Rome  and  Greensport  the  channel  has  been  put  in  tolerably 
good  condition,  and  work  on  that  section  has  been  suspended  for  the 
time  being.  Just  below  Greensport  is  a  very  serious  obstructioi^in  the 
shape  of  very  broad  and  shallow  reefs  extending  over  about  5  miles. 
The  fall  of  water  here  is  24  feet,  and  the  greater  part  of  the  fall  is 
within  a  length  of  2  miles.  These  reefs  are  called  Whistenant's  and 
Ten  Islands  shoals.  It  has  been  found  necessary  to  improve  these 
boals  by  an  extended  work,  consisting  of — 

1st.  A  longitudinal  dam  2,000  feet  long,  forming  a  canal,  with  a  lock 
at  the  lower  end. 

2d.  A  dam  1,100  feet  long,  across  the  river,  terminated  at  one  bank 
by  another  lock. 

"3d.  The  utilization  of  a  natural  chute  as  part  of  the  canal,  placing  a 
dam  and  third  lock  at  its  lower  end. 

It  is  upon  these  works  that  operations  have  been  continued  during 
the  year  by  hired  labor,  averaging  daily  one  hundred  and  twenty-one 
men,  under  local  charge  of  Assistant  Engineer  M.  T.  Singleton.  The  iFol- 
lowing  are  the  exact  amounts  of  work  done : 
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Masonry  laid,  cut  stone  aucl  rubble cubic  yartla . .    3.  VA 

Dimension  stone  cut do 61" 

Stone  quarried  for  locks  and  dams do 9, 191 

Stone  placed  in  dams  and  riprap * « !...do 14 Jl:; 

Earth  and  j^ravel  placed  in  dams  and  embankment do 10, !i*- 

Rock  excavated  from  channel  and  lock-pit do 7'> 

Earth  stripped  from  quarries,  &c do 3.34^ 

Cribbing  in  dams,  16  feet  base  and  4  feet  hi^b linear  feet. .       T4'.» 

Besiiles  miscellaneoas  work  connected  with  the  foregoing:. 

The  condition  of  the  improvement  on  the  1st  day  of  July,  18S2,  was 
118  follows : 

Lock  No.  1. — Masonry  completed  ready  for  the  ^i^ates,  and  theloiigitn 
dinal  dam  completed,  excepting  the  short  spur-dara  connecting  it  witb 
the  lock.  This  dam,  although  in  a  condition  to  be  used  at  the  beginnin;^ 
of  the  year,  has  been  greatly  strengthened  and  tightened  by  embaukiu^ 
earth,  gravel,  and  rock  against  it;  5()0  cubic  yards  of  additional  em 
bankment  will  entirely  comi)lete  this  work. 

Loclc  No.  2. — Masonry  complete  except  setting  the  coping,  which  is  all 
cut  and  cmu  Iwi  set  in  a  few  days.  The  dam,  1,100  feet  long,  across  th*- 
river  at  this  lock  is  well  advanced,  the  water  above  it  standing  within 
1  foot  of  its  ultimate  level.  The  dams  connecting  the  lower  end  of  tlJi^ 
lock  with  Wood's  Island  are  also  nearly  completed. 

Lock  No.  3. — The  stone  is  all  cut  with  the  exception  of  about  250 cubic 
yards.  The  coffer-dam  is  completed  and  everything  ready  for  la\in;: 
masonry  rapidly  as  soon  as  the  land  title  has  been  perfected. 

During  the  fall  months,  which  embrace  the  period  of  extreme  low 
water,  the  work  was  seriously  retarded  by  the  prevalence  of  malarial 
fevers,  generally  of  a  malignant  typhoid  type.  During  that  time  an 
average  of  over  20  per  cent,  of  the  force  emxdoyed  was  constantly  ou  the 
sick  list.  Aside  from  sickness  and  the  usual  winter  freshets,  not  bin? 
occurred  during  the  year  to  materially  interfere  with  the  progress ot 
the  work. 

During  May  and  June  a  detailed  survey,  upon  which  ])lans  and  esti 
mates  can  be  based,  was  made  of  the  river  below  Lock  No.  3  to  Broken 
Arrow  Shoals,  about  24  miles,  in  order  that  the  work  u[>on  this  part  of 
the  river  may  be  finished  at  the  same  time  as  the  locks  and  canal,  8oa< 
then  to  open  the  river  at  once  from  Konie  to  the  coal  region  of  Saint 
Clair  County. 

The  new  appropriation  and  that  herein  asked  for  should  be  applied 
to  the  completion  of  the  locks  and  other  work  at  Ten  Islands  Shoals;  to 
the  further  improvement  of  some  of  the  most  troublesome  shoab  be 
tween  Rome  and  Greensport,  whi<',h  have  been  partially  improved;  awl 
in  extending  the  improvement  below  Ten  Islands  Shoals  towards  the 
Selma,  Rome  and  Dalton  Railroad  Bridge. 

J.  M.  Elliott,  jr.,  general  manager  of  Gadsden  and  Red  Line  steamers, 
kindly  furnished  me  with  the  following  information  in  reference  to  the 
commerce  and  navigation  of  the  Coosa  River: 

Six  atcamera  were  employed  on  the  river  dnrin^  the  year,  including  twoKteam-tu?^ 
These  tngs  tow  from  6,000,000  to  7,000,000  feet  of  pine  logs  to  the  mills  at  Gadsdea 
annually. 

During  the  year  1881  the  steamers  on  the  river  between  Greensport  and  Rome  tr»ifr 
ported  26,300  bales  cotton,  about  2,000  tons  of  pig  iron,  2,000,000  feet  of  lumber.  9A^ 
28,000  tons  general  merchandise.  They  also  carried  4,200  passengers  during  th:« 
time.  • 

The  counties  adjacent  to  the  river  last  season  produced  60,000  bales  of  cotton,  mo** 
of  which  found  way  to  the  market  other  than  by  river,  owing  to  the  fact  tb»t  tb» 
season  when  most  of  the  produce  is  being  marketed  is  at  the  time  of  extreme  kiv* 
water,  and  the  inability  of  the  boats  to  do  the  work  at  that  season  of  the  year. 

Before  the  improvement  of  the  river  by  the  United  States  the  steamers  were  only 
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able  to  carry  about  one-fourth  of  what  they  now  do  at  low-water.  Where  steamers  of 
20  feet  beam  and  120  feet  long  conld  formerly  go,  now  we  have  a  steamer  30  feet  beam 
and  160  feet  long  which  can  run  on  the  lowest  stage  of  water,  having  saccessfnlly  car- 
ried 601  bales  cotton  on  the  lowest  stage  of  water  known. 

By  further  work  on  the  river  between  Green  sport  and  Rome,  I  believe  that  the  re- 
ceipts would  Increase  to  50,000  or  60,000  bales  of  cotton  annuaUy,  and  the  other  traflSo 
in  proportion. 

There  are  five  saw-mills,  two  blast-furnaces  (one  in  process  of  construction),  and  three 
towns  or  small  cities  on  tnis  river. 

This  work  is  in  the  collection  district  of  Mobile.  The  amount  of  revenue  collected 
at  the  nearest  port  of  entry  is  unknown  to  me. 

The  original  estimate  of  cost  of  improving  Coosa  River  was |562, 347  (Hi 

Amount  Mpiopriated 360,000  00 

Transferred  by  act  of  August  2, 1882,  from  improvement  of  Etowah  River.        8, 700  OOi 

Total  amount  appropriated 368,700  00 

Amount  expended 267,142  79 

Money  statement 

July  1,  1881,  amount  available t78,90I  5d 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstandingliabilitiesJuly  1.1881 $53,831  98 

July  U1882,  outstanding  Uabilities 7,212  40 

61,044  38 

Julyl,  1882,  amount  available 17,867  21 

Amount  appropriated  by  act  passed  August  2,  1882 83,700  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 101,557  21 

Amount  (estimated)  required  for  completion  of  existing  project 183, 647  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  150, 000  00 


W  10. 

IMPROVEMENT  OF  OOSfENAULA  AND  COOSA WATTEE  RIVERS,  GEORGIA. 

These  streams  are  in  Northwestern  G^rgia.  Examinations  of  them 
were  made  in  1872  and  1874,  from  Carter's  Mill,  on  the  Ooosawattee,  to 
the  mouth  of  the  Oostenaula,  near  Bome,  Oa.,  a  distance  of  about  105 
miles. 

The  obstructions  were  found  to  consist  of  gravel  bars,  rock  reefis,  snags, 
and  overhanging  trees.  The  plan  of  improvement  was  to  remove  these 
obstructions  and  to  build  the  necessary  wing-dams,  so  as  to  obtain,  as 
far  as  practicable,  navigation  during  nine  months  of  the  year  for  light- 
draught  boats.  No  work  was  done  during  the  last  fiscal  year  on  the 
Coosawattee,  a  good  channel  being  already  secured. 

Active  operations  were  in  progress  during  July  and  August  on  the 
Oostenaula  at  the  several  obstructions  below  Oalhoun,  Oa.  B.  H.  King, 
overseer,  was  in  local  charge  of  the  works,  with  an  average  daily  force 
of  ten  men. 

The  following  work  was  done,  and  the  channel  greatly  improved 
thereby: 

Solid  rook  excayated cable  yards..  131 

Ix>o6erock  and  gravel  excavated do 366 

Overhanging  trees  cut 2 

Snags  removed 26 

There  appears  to  be  nOs commercial  necessity  for  any  further  improve* 
ment  of  these  streams  than  that  provided  for  by  the  new  appropriation, 
which  can  be  expended  in  removing  the  abandoned  bridge  piers  at 
117  E 
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Eome,  and  in  such  other  work  on  the  Oostenaula  as  can  be  done  with  the 
limited  amount  of  funds. 
No  further  appropriation  is  therefore  asked  for  at  present. 

The  cost  of  improving  both  streams  is  estimated  at ^28, 206  5*> 

Amount  appropriated 26,  QUO  W 

Amount  expended 24,)^  14 

Money  statement. 

July  1,  1881,  amount  available $879  51 

July  1,  1882,  amount  expended  daring  fiscal  year,  exclusive  of  oat- 
standing  liabilities  July  1, 1881  1715  80 

JiUy  1,  lg@2,  outstanding  liabilities 21  85 

737  6o 

July  1,  1882,  amount  available 141  98 

Amount  appropriated  by  act  passed  August  2,  1882 1, 000  01 

Amount  available  for  fiscal  year  ending  June  30,  1883 1, 141  86 


Wii. 
IMPROVEMENT  OF  ETOWAH  RIVER.  GEORGIA. 

The  survey  reported  in  December,  1879,  shows  that  nothing  whatever 
-can  be  done  to  make  the  Etowah  navigable  without  recourse,  to  a  system 
of  locks  and  dams,  at  a  cost  of  over  $2,000,000  for  63  miles,  or  $31,746 
per  mile,  with  no  prospect  of  corresponding  advantages. 

Congress  having  approved  by  act  of  August  2,  1882,  of  the  recom- 
'meodation  made  in  the  last  annual  report  ^^  that  the  balance  of  the  appro- 
ipriation  for  the  stream"  be  made  "available  for  this  improvement  l^lov 
Bome,  Ga.,"  the  amount  of  $8,700  transferred  by  the  act  to  the  Ckxtsa 
River  will  be  expended  in  accordance  with  approved  plan  for  the  improve- 
ment of  navigation  below  Bome,  Ga.,  and  the  balance  of  $62.30  will  be 
•apx>lied  to  the  contingencies  connected  therewith. 

AmoaDt  appropriated  (act  of  August  14, 1876) $10,000  W 

Amount  expended ^ 1,  :i37  -•> 

Amount  transferred  (act  of  August  2,  1882) 8, 700  rt» 

Money  statement. 

July  1,  1881,  amount  available $S,  7©  3P 

July  1,  1882,  amount  available 8,769  31 

Amount  transferred  by  act  passed  August  2,  189'2,  to  Coosa  River 8, 700  9^ 

Amount  available  for  fiscal  year  ending  Juno  30, 1883 OS  2»* 


Wl2. 
IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  State  of  Georgia  appropriated  at  various  times  for  the  improve- 
ment of  this  stream,  during  the  first  forty  years  of  this  century,  Bumd 
which  amounted  to  not  less  than  $60,000.    The  Ocmulgee,  nnitiug  with 
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the  Oconee  about  10  miles  below  Lumber  City,  forms  the  Altamaha, 
these  three  rivers  beinp:  the  water  highways  of  the  State. 

The  first  notice  taken  of  this  river  by  the  United  States  was  in  1852, 
when  an  examination  and  survey  were  ordered.  In  1875  an  examina- 
tion was  made  from  Macon  to  the  mouth  of  the  river. 

The  obstructions  are  snags,  sunken  rafts,  and  logs,  on  which  bars  often 
form,  overhanging  trees,  and  occasional  reefs.  The  banks  are  far  from 
permanent  in  character,  and  the  current  is  rapid. 

There  are  many  sharp  bends  in  the  river,  and  these  are  the  wrecking 
places  of  rafts. 

The  remedy  for  these  places  is  either  to  clear  off  the  timber  and  allow 
the  river  to  cut  across  the  bend,  or  to  build  cribs  or  booms  in  the  stream, 
so  as  to  prevent  rafts  from  leaving  the  channel. 

Operations  have  continued  by  hired  labor  during  the  fiscal  year,  the 
last  two  months  excepted.  The  assistant  engineer  in  local  charge  was 
Mr.  O.  A.  Locke,  and  for  about  three  months  Mr.  A.  L.  Dearing  (both 
under  direction  of  Assistant  Engineer  B.  W.  Frobel),  with  an  average 
daily  force  of  eight  men. 

The  new  appropriation  and  that  herein  estimated  for  can  be  profitably 
applied  to  the  continuation  of  operations  with  the  snag-boat,  in  remov- 
ing the  most  troublesome  obstructions,  and  at  some  points  in  building 
cribs  and  booms,  to  prevent  rafts  from  being  drawn  out  of  the  channel 
and  wrecked  at  the  "breakovers.'^ 

As  stated  in  former  reports,  the  nature  of  the  obstructions  is  such 
that  there  is  no  relation  between  the  work  originally  estimated  for  and 
that  required  to  be  done  in  order  to  secure  good  navigation.  This  is 
partly  due  to  the  fact  that  the  nature  and  number  of  the  obstructions 
were  not  fully  ascertained  when  the  examination  was  made,  and  partly 
because  the  snags  and  resulting  bars  are  constantly  receiving  accessions 
to  their  number;  and  as  the  appropriations  have  been  distributed  over 
some  six  years,  it  is  not  only  probable  tl^at  the  original  estimate  will 
not  complete  all  that  requires  to  be  done,  but  in  the  absence  of  a 
detailed  survey  of  recent  date  it  is  impossible  to  say  how  much  of  an 
additional  sum  will  be  required.  I  am  satisfied,  however,  tl^at  not  less 
than  $25,000  will  be  needed. 

During  the  year,  nine  handred  and  twenty-one  snaes  and  overhanging  trees  have 
been  removed  and  1,689  cubic  yards  of  earth  excavated  from  the  channel. 

The  following  steamboats  ply  on  the  river,  all  drawing  5  feet  when  laden :  Cum- 
berland, Halcyon,  Mary  Fisher,  and  Ida.  Messrs.  Merritt  and  Coney,  of  Hawkinsville, 
kindly  inform  me  that  the  first  tKree  have  been  ranning  monthly  the  past  season  be> 
tween  that  place  and  Savannah.  They  would  generaUy  start  with  from  50  to  100  bales 
of  cotton  and  complete  their  load  at  landings  below.  Late  in  the  season  they  carried 
a  large  quantity  or  flour,  hay,  com,  and  meat  for  the  saw-mills  along  the  route.  They 
also  report  that  turpentine  stills  are  rapidly  increasing  in  number,  on  account  of  the 
improved  and  more  certain  navigation.  It  is  said  that  another  and  larger  boat  is  to 
be  put  on  the  river  during  the  fall  of  1882. 

Several  letters  were  written  weeks  ago^  inquiring  for  additional  statistics  of  com- 
•  tnerce,  but  no  answers  have  yet  been  received. 

This  river  is  in  the  collection  district  of  Bmnswick,  Ga.^  Darien  being  the  nearest 
port  of  delivery.    The  amount  of  revenue  is  unknown  to  me. 

The  nearest  permanent  light-house  structures  are  probably  the  beacons  on  Wolfs 
Island,  near  Darien,  Ga. 

The  original  estimate  of  cost  of  improving  Ocmulgee  River  from  Macon 

toitsjnouth  was $56,240  00 

Increased  in  1882 25,000  00 

81,240  00 

Amount  appropriated 54,000  00 

Amount  exi>ended 48,799  49 
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Money  statement. 

during  fiscal  year,  i 

,1881 

July  1,  1882,  oatetanding  liabilities 31  83 


July  1,  1881,  amount  aTailable $5,&57  69 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusiye  of 

outstanding  liabilities  July  1,  1881 $5,325  55 

'    " abilities 3183 

5,:i57S 

July  1,  1882,  amount  available  900  51 

Amount  appropriated  by  act  passed  August  2, 1882 5,000  00 

Amount  available  for  fiscal  year  ending  June  30^  1883 5,200  51 

Amount  (estimated)  required  for  completion  of  existing  project S7.S40  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1884  .  10, 000  00 


W13. 

IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

In  the  first  quarter  of  this  century  the  State  of  Georgia  appropriated 
sums  on  several  occasions  for  the  improvement  of  this  river,  the  whole 
amount  thus  appropriated  being  over  $35,000. 

The  first  examination  by  the  United  States  was  made  in  1874. 

The  obstructions  are  snags,  logSy  bars  formed  by  sunken  logs,  and  a 
few  rock  reefs,  these  obstructions  interfering  greatly  with  the  commerce 
of  Dublin  and  vicinity,  a  town  dependent  entirely  on  river  and  wagon 
transportation. 

The  great  need  of  the  river  is  such  improvement  as  will  make  tran^ 
portation  safe  and  practicable  at  lower  stages  of  the  water. 

The  improvement  proposed  is  to  clear  the  channel  of  these  obstruc- 
tions and  bars,  getting  3  feet  of  water,  and  over  if  possible. 

Active  operations  with  the  steam  snag-boat  were  resumed  by  hired 
labor  in  the  latter  part  of  August,  and  continued  until  February,  the 
latter  part  of  this  time  being  spent  in  overhauling  the  steam  snag-boat. 
Assistant  Engineer  0.  A,  Locke  was  in  local  charge,  under  directioa  of 
Assistant  Engineer  B.  W.  Frobel;  average  daily  force,  seven  men. 

Work  was  done  at  some  eighteen  places  above  and  below  Dublin. 

Four  hondred  aud  eighty-nine  logs,  snags,  and  oTerhanging  trees  were  lemoTed. 
Thirty  cubic  yards  ofrock  were  excavatod  from  channeL 

Many  repairs  to  the  snag-boat  were  necessary  before  work  for  the 
year  began,  and  many  had  to  be  made  as  the  work  advanced,  bat  the 
boat  has  been  put  in  thorough  repair  for  the  next  season. 

The  improvement  of  this  river  cannot  be  regarded  as  permanent,  for 
it  is  changing  its  bed  at  many  points,  and  an  annual  expenditure  wDl 
always  be  necessary  if  the  channel  is  to  be  kept  clear. 

The  new  appropriation  and  that  herein  asked  for  are  to  be  expended 
in  continuing  the  work  of  clearing  the  channel  at  Gift's  Shoids  and 
below  Dublin. 

Two  or  three  steamers,  drawing  from  2  to  3  feet,  plv  this  river  between  Dublin  and 
the  Greorgia  Central  Railroad,  and  below  Dublin  to  the  Altamaha  River.  Their  ear- 
goes  consist  of  lumber,  cotton,  resin,  turpentine,  and  provisions. 

Commercial  statistics  for  the  year  were  written  for  several  weeks  ago,  Bot  have 
not  been  received  in  time  for  insertion. 

This  stream  is  in  the  collection  district  of  Brunswick,  Ga.,  Darien  being  the  neareii 
port  of  delivery. 

The  estimates  for  the  work  were |5O,OO0  0* 

Amount  appropriated 80,500  W 

Amount  expended IS,  468  li 
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Money  statement. 

July  1,  1881,  amount  available |2, 851  73 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 2,813  93 

July  1,  1882,  amount  available 37  8o 

Amount  appropriated  by  act  passed  August  2, 1882 5,  COO  00 

Amount  available  for  fiscal  year  ending  'June  30,  1883 5, 037  85 

Amount  (estimated)  required  for  completion  of  existing  project 29, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  10, 000  00 


WX4. 

IMPROVEMENT  OF  RED  RIVER,  TENNESSEE. 
As  stated  in  last  aanaal  report  on  the  improvement  of  this  river — 

An  examination  of  this  stream  from  Port  Royal  to  its  mouth,  a  distance  of  38  miles,^ 
was  made  in  December,  1880,  from  which  it  was  found  that— 

''An  expenditure  of  about  $10,000  upon  the  38  miles  of  river  examined  in  removing 
snags,  overhanging  trees,  loose  rock  and  gravel,  and  in  building  a  few  stone  dams 
would  enable  the  smaller  boats  from  the  Cumberland  River  to  ascend  this  stream  at 
medium  stages  of  the  water,  and  with  sufficient  frequency  to  carry  oft  the  heavier 
products  of  the  neighboring  country." 

There  are  three  bridges  across  this  stream,  one  for  a  railroad  and  the  other  two  for 
turnpikes,  the  lowest  being  41  and  the  highest  52  feet  above  low-water. 

Unless  these  bridges  are  provided  with  draws  the  high-water  navigation  of  this 
stream  will  be  greatly  crippled,  as  steamboats  will  be  unable  to  pass  under  these 
bridges,  even  with  their  chimneys  lowered. 

In  1881  an  appropriation  of  $5,000  was  made  for  this  work,  and  in 
Aagust  of  that  year  two  working  parties  were  organized,  one  working 
down  stream  from  Port  Eoyal,  and  the  other  working  up  stream  from 
its  mouth,  under  the  direction  of  Assistant  Engineer  0.  A.  Turrell,  with 
an  average  daily  force  of  thirty-eight  men. 

Active  operations  were  continued  from  August  to  the  end  of  Novem- 
ber, when  the  available  funds  were  exhausted. 

The  38  miles  of  river  between  Port  Royal  and  its  mouth  have  been 
much  improved  by  the  removal  from  the  channel  of^ 

1,458  cubic  yards  old  fish-trap  dams ; 

60  cubic  yards  solid  rock ; 
l,4t>3  cubic  yards  loose  rock  and  gravel ; 

485  snags  and  logs ; 
1,664  overhanging  trees  cut:  and  about 
1,050  cubic  yards  of  riprap  aams  built. 

Steamboats  of  not  over  15  inches  draught  can  navigate  this  river  for 
about  four  months  of  the  yeair.  No  plan  has  been  submitted  for  low- 
water  navigation,  as  the  limited  commerce  would  not  warrant  the  heavy 
expenditures  necessary. 

No  appropriation  for  this  stream  was  made  by  act  of  August  2, 1882. 
Therefore  no  work  can  be  done  this  season. 

The  appropriation  asked  for  ($5,000),  being  balance  of  the  original 
estimate,  can  be  applied  to  clearing  the  channel  of  obstructions  and 
building  wing-dams,  as  proposed  by  the  existing  project. 

This  stream  is  in  the  collection  district  of  New  Orleans.  Nearest  port  of  delivery  is 
Nashville,  Tenn. 

The  estimate  of  cost  of  improving  Red  Bi ver,  Tennessee,  was $10, 103  00 

Amount  appropriated 5, 000  00 

Amount  expended 4,956  43 
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Money  statement. 

diiriug  fiscal  year,  e: 

1881 

July  1,  1882,  biitBtandinglia'bilities 93  68 


July  1,  1881,  amount  available |5,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclnsive  of 

outstanding  liabilities  July  1,  1881 $4,862  75 

-       abir  •  


4,d56  43 

July  1, 1882,  amount  available 43  57 

Amount  (estimated)  required  for  completion  of  existing  project 5, 103  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1884.     5, 000  00 


W  15. 

EXAMINATION    OF    THE   SOUTH    FORK    OF    THE    CUMBERLAND  RIVER, 

KENTUCKY. 

An  examination  of  this  stream  was  made  in  1881. 

The  obstructions  were  found  to  be  reefs,  bowlders,  &c.,  being  similar 
in  character  to  the  other  mountain  streams  tributary  to  the  Cumber- 
laud. 

The  plan  adopted  for  the  expenditure  of  the  appropriation  now  avail- 
able and  that  herein  asked  for  is  to  deepen  the  navigable  channel  from 
the  Kentucky  State  line  to  the  mouth  of  the  river  by  excavation  and 
narrowing  the  water-way  by  means  of  wing-dams,  so  as  to  secure  safe 
navigation  upon  rises  above  low  water  of  not  less  than  3  feet. 

The  prospective  commerce  to  be  benefited  by  the  proposed  improve- 
ment is  the  grain,  lumber,  and  coal  interests  along  the  main  stream 
and  its  tributaries. 

This  stream,  being  tributary  to  the  Cnmberlaud,  is  in  the  collection  district  of  New 
Orleans.    The  nearest  ports  ofdeIivei*y  are  Nashville  and  Chattanooga,  Tenn. 

The  estimate  of  cost  of  improving  this  stream  from  the  State  line  to  its  mouth 

was , $6-2,803 

Amount  appropriated 3,000 

This  appropriation  was  made  by  act  of  August  2, 1882;  therefore  no 
exx)enditures  were  made  during  the  fiscal  year. 

Money  statement. 

Amount  appropriated  by  act  passed  August  2,  1882 $3, 000  00 

Amount  (estimated)  required  for  completion  of  existing  project 59, 803  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 18t54.  10, 000  00 


W  16. 

SURVEY  OF  CUMBERLAND   RIVER  AT   SMITH'S  SHOALS,  KENTUCKY,  TO 

ascertain  the  practicability  and  the  cost  of  a  canal,  \vith 
locks  and  dams,  from  the  head  to  the  foot  of  said  shoals. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.y  February  15,  1882. 
General:  I  have  the  honor  to  submit  the  following  report  on  the 
**  Surv^ey  of  Cumberland  River,  Kentucky,  at  Smith's  Shoals,"  made  in 
compliance  with  act  of  Congress  approved  March  3,1881,  ^^toaacertaiH 
the  practicability  and  the  cost  of  a  canal,  with  locks  and  dams,  from  the 
head  to  the  foot  of  said  shoals." 


Digitized  by  VjOOQIC^ 


APPENDIX   W.  1863 

A  survey  of  these  shoals  was  made  in  1875,  and  reported  upon,  Ap 
pendix  E,  Keport  of  Chief  of  Engineers,  1875. 

The  present  survey  was  limited  to  such  measurements  as  were  needed 
in  making  the  estimates,  and  ascertaining  the  practicability  of  the 
work. 

A  strict  construction  of  the  act  authorizing  the  survey  calls  for  a 
^^ canal  with  locks  and  dams,"  but  such  a  canal  would  be  enormously 
expensive,  if  not  impracticable,  and  would  be  entirely  unnecessary, 
since  the  locks  and  dams  would  give  sufficient  depth  to  the  river  itself. 

The  river  bed  is  in  a  gorge  from  300  to  500  feet  deep,  which  leaves  no 
room  for  a  canal,  and  at  the  same  time  renders  it  unnecessary,  since  it 
is  possible  to  raise  the  water-level  by  means  of  dams  to  any  desired 
height  without  overflowing  the  surrounding  country.  Tbe  estimate  has 
therefore  been  made  for  locks  and  dams,  using  the  river  iUel/RS  a  canal. 

The  language  of  the  act  also  limits  the  survey  to  "Smith's  Shoals," 
but  as  the  principal  object  of  the  proposed  improvement  appears  to  be 
to  enable  coal  miners  in  the  vicinity  of  Bock  Castle  Eiver  to  boat  their 
coal  to  Nashville,  it  is  evident  that  the  river  from  the  present  head  of 
navigation  at  Point  Burnside  to  the  mouth  of  Bock  Castle  Biver  should 
be  put  in  as  good  navigable  condition  as  Smith's  Shoals  proper,  in  order 
that  the  improvement  may  fully  accomplish  its  object.  I  will  there- 
fore add  an  estimate  of  the  cost  of  extending  the  improvement  as  sug- 
gested. 

There  is  no  doubt  as  to  the  practicability  of  building  the  locks  and  dams 
so  as  to  give  any  desired  depth  of  water  at  all  points  on  Smith's  Shoals. 
The  best  way  to  do  this-  would  be  to  build  a  dam  38  feet  high  at  the 
head  of  Mill  Shoal,  and  four  locks  of  about  16  feet  lift  each,  connecting 
the  level  above  the  dam  with  the  water  at  the  foot  of  the  shoals.  The 
dam  would  be  850  feet  long  on  the  crest,  and  wouldback  the  water  above 
the  head  of  the  Shadowen  Shoal,  which  forms  the  upper  member  of  the 
Smith's  Shoals  chain  of  obstructions.  The  locks  would  allow  for  a  rise 
of  10  feet  on  the  crest  of  the  dam,  which  would  correspond  with  a  rise 
of  50  or  60  feet  at  the  foot  of  the  shoals,  and  there  should  be  guard- 
gates  at  the  upper  lock  several  feet  higher,  so  that  even  with  a  flood  of 
74  feet,  the  highest  known  at  Point  Burnside,  the  locks  would  be  safe 
from  overflow.  This  precaution  would  be  necessary  to  protect  the  locks 
from  damage,  as  well  as  to  prevent  logs  and  other  drift  from  filling,  and 
thus  disabling  them  at  the  time  when  most  needed. 

Some  doubt  is  expressed  by  Mr.  Crozer,  the  assistant  engineer  who 
made  the  survey,  as  to  the  sufficiency  of  the  foundation  for  a  dam  at 
Mill  Shoal,  but  as  the  bed  of  the  river  consists  of  a  tolerably  solid  rock, 
with  aa  unlimited  supply  of  building  materials  in  the  immediate  vicin- 
ity, there  can  be  no  insurmountable  difficulty  in  that  respect. 

In  addition  to  being  cheaper  and  more  easily  operated,  the  single  dam 
and  flight  of  locks  would  have  the  advantage  over  a  number  of  detached 
ones  in  being  more  easily  kept  above  the  reach  of  floods,  as  already 
mentioned.  No  matter  how  low  a  dam  might  be,  the  lock  would  either 
have  to  be  carried  above  high-water  mark  or  it  would  be  disabled  dur- 
ing the  high-water  stages,  when  it  would  be  most  needed,  and  it  might 
be  necessary  to  wait  for  low-water  before  it  could  be  cleaned  out  or  re- 
paired. 

It  will  be  noticed  that  Assistant  Engineer  Crozer  estimates  for  six 
dams,  each  20  feet  high,  with  one  lock  at  each  dam,  to  make  slackwater 
from  Point  Burnside  to  Bock  Castle  Biver;  but  as  the  Cumberland  Biver 
floods  rise  from  40  to  74  feet  at  the  points  where  his  dams  are  located, 
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it  is  evident  that  such  an  arrangment  woald  not  be  available  excepting 
at  moderate  stages  on  the  river. 

The  use  of  timber  in  a  work  of  this  kind  should  be  limited  to  those 
parts  that  will  be  absolutely  protected  from  the  air  by  being  covered 
with  water  at  all  times,  as  the  most  durable  timber  decays  very  rapidly 
in  this  climate  when  exposed  to  the  weather. 

The  dam  at  the  head  of  Mill  Shoal  could  probably  be  built  of  substantial 
masonry  for (340,  OUO 

And  four  locks,  of  16  feet  lift,  and  55  by  140  feet  in  the  chamber,  at  $80,000 
each,  would  cost •. .  -    320,000 

Total 560,000 

This  is  the  estimate  for  improving  the  river  "  from  the  head  to  the  foot 
of  Smith's  Shoals,"  but  in  order  to  make  this  improvement  available  it 
would  be  necessary  to  build — 

An  additional  dam  about  25  feet  high,  and  three  more  locks,  at  or  near  Shad- 

owen  Shoal,  the  cost  of  which  dam  would  be |75,000 

And  that  of  the  three  locks,  at  $80,000 240,000 

Making 315,000 

Which  added  to  the  foregoing  estimate * 560,009 

Makes  a  total  of 875,000 

as  the  cost  of  the  entire  improvement. 

This  estimate  includes  engineering  and  contingencies,  but,  viewed  a^ 
a  tiommercial  enterprise,  it  should  l^  increased  by  the  probable  anaoal 
cost  of  operating  tilie  locks  and  of  minor  reypairs,  capitalized  at  a  fair 
rate  of  interest. 

Ten  dollars  per  diem,  or  about  $3,600  per  annum,  would  probably  be 
the  least  sum  that  would  cover  these  expenses,  and  this  sum  capitalized 
at  4  per  cent,  would  amount  to  $90,000,  which,  added  to  the  cost  of 
the  work  estimated  for,  would  give  $965,000  as  the  entire  outlay. 

The  advantages  of  this  plan  of  improvement  would  be: 

1.  It  would  give  absolutely  safe  and  reliable  navigation  for  rafts  and 
coal-boats  at.  all  seasons  of  the  year  and  all  stages  of  the  water  from 
Bock  Castle  Eiver  to  the  present  head  of  navigation  at  Point  Born- 
side. 

2.  It  would  allow  steamboats  to  ascend  as  weU  as  provide  for  de- 
scending navigation. 

3.  The  improvement  would  be  permanent. 
On  the  other  hand  it  should  be  stated : 

1.  That  even  if  Congress  should  make  liberal  appropriation  for  the 
work,  say  $300,000  for  the  first  year,  it  would  take  at  least  four  yean 
to  complete  the  work,  during  which  time  no  advantage  would  result  to 
navigation ;  while  at  the  rate  such  appropriations  are  usually  made,  a 
much  longer  time  would  elapse  before  the  improvement  would  beoome 
available. 

2.  That  the  present  system  of  dams  appears  to  give  good  satisfaction 
as  far  as  tested,  and  it  is  probable  that  if  the  coal  miners  will  make 
full  use  of  the  boating  tides,  and  perhaps  make  some  slight  modifications 
in  their  temporary  barges,  they  can  now  market  all  the  coal  they  can 
mine,  not  onl}'  safely,  but  profitably. 

3.  So  far  as  rafts  and  loose  saw-logs  are  concerned,  it  is  quite  likely 
that  the  present  arrangement  is  as  good  if  not  better  than  the  locks 
and  dams  would  be. 

4.  From  the  head  of  the  Great  Falls  to  the  head  of  Smith's  Shoals 
the  Cumberland  Eiver  falls  324  feet,  and  is  so  badly  obstructed  by 
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bowldere  that  it  can  uever  be  made  navigable  for  steamboats  at  any 
reasonable  costj  it  is  not  therefore  probable  that  the  improvement,  even 
if  completed  as  herein  estimated  for,  would  ever  be  extended  to  the 
Upper  Cumberland.  ^ 

In  view  of  these  considerations,  I  would  respectfully  recommend  that 
the  present  system  of  dams  be  tried  for  at  least  one  year  longer  before 
undertaking  the  more  radical  system  of  improvement ;.  and  if  this  recom- 
mendation is  approved,  a  small  additional  sum  could  be  advantageously 
expended  in  adding  to  and  strengthening  the  dams  already  built,  as 
suggested  at  the  end  of  Assistant  Engineer  Crozer's  report.  If,  how- 
ever, Congress  decides  upon  building  the  locks  and  dams,  I  would  re- 
spectfully urge  that  at  least  one-fourth  of  the  entire  cost  of  the  work 
be  appropriated  the  first  year,  so  that  the  necessary  preparations  can 
be  made  for  a  vigorous  prosecution  of  the  work. 

The  new  work  will  not  only  be  of  no  use,  but  will  be  liable  to  oflFer 
more  or  less  obstruction  to  navigation  until  the  entire  work  is  com- 
pleted. 

Assistant  Engineer  Crozer's  report  and  a  map*  of  the  Cumberland 
Eiver  from  Point  Burnside  to  the  mouth  of  Eock  Castle  River  are  ap- 
I)ended. 

Very  respectfully,  your  obedient  servant, 

W.  R.  Kma, 
Major  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


RKPORT  OF  MR.   W.   C.   GROZER,   ASSISTANT  ENGINEER; 

Somerset,  Ky.,  Fehruaryly  1882. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  Smith's 
8hoale,  Cumberland  River,  made  in  compliance  with  your  orders,  with  a  view  of  in- 
augurating a  system  of  slackwater  by  buildinp^  of  dams  and  locks. 

Smith's  Shoals  have  been  a  serious  obstruction  to  the  navigation  of  the  river  above 
the  mouth  of  the  South  Fork,  closing  it  entirely  against  up  stream  navigation,  and 
rendering  the  down  stream  navigation  both  difficuU  and  dangerous. 

The  only  navigation  has  consisted  in  floating  coal  in  flat-boats  from  the  mines  be- 
tween Buck  Creek  and  Rock  Cattle  River,  and  rafts  of  saw-logs  to  Nashville  and  other 
points  below. 

Smith's  Shoals  are  composed  of  four  shoals  separated  by  intervening  pools  of  smooth 
water.  The  foot  of  the  lower  or  Mill  Shoals  is  2.02  miles  above  the  mouth  of  Big  South 
Fork  at  Point  Burnside.  the  head  of  steamboat  navigation.  Mill  Shoal  is  0.69  of  a 
mile  long,  and  has  a  fall  of  16.7  feet. 

The  pool  between  this  and  Long  Shoal  is  0.68  of  a  mile  in  length,  and  has  a  fall  of 
only  0.15  of  a  foot. 

Long  Shoal  is  1.73  miles  long,  with  a  fall  of  22.16  feet.  Next  comes  a  pool  0.42  of  a 
mile  long,  with  a  faU  of  only  0.1  of  a  foot,  reaching  to  the  foot  of  White  Cliff  Riffle, 
which  is  1.42  miles  in  len^h,  with  a  fall  of  4.19  feet.  Another  pool,  1  68  miles  in 
len^h,  having  a  fall  of  only  0.35  of  a  foot,  extends  to  the  foot  of  Shadowen  Shoal, 
which  is  1.79  miles  long,  and  haa  a  fail  of  10.85  feet. 

The  total  length  of  Smith's  Shoals  is  8.4  miles,  and  total  fall  54.5  feet. 

In  the  early  days  of  shipping  coal,  sometimes  20  per  cent,  of  the  boats  were  lost  in 
passing  over  the  shoals.  The  points  of  danger  were  at  what  wascalled  '^  The  Breaker," 
near  the  foot  of  Lonjr  Shoal,  aud  on  Mill  Shoal ;  here  the  waves  were  very  rough, 
caused  by  a  perpendicular  fall  of  2^  feet  over  ledges  of  rock. 

Some  years  ago  the  State  of  Kentucky  made  appropriations,  which  were  expended 
in  trying  to  improve  the  river  at  these  two  points,  but  as  the  work  was  injudiciously 
located,  it  was  of  no  benefit.  In  1874  Congress  ordered  a  survey  to  be  made  of  these 
ahoals,  which  was  done  in  1875  by  Mr.  K.  C.  McCalla,  under  orders  of  Maj.  W.  McFar- 
land.  His  report,  contained  in  Report  of  Chief  of  Engineers  for  1875,  Appendix  R,  is 
referred  to  for  more  minute  details  of  the  shoals. 


*  Map  not  printed. 
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As  snffgested  by  you,  I  ina<le  this  survey  with  the  view  of  building  only  <^e  dam  at 
the  head  of  Mill  Shoal  of  sufficient  height  to  back  the  water  over  the  entire  shoal 
above  and  connecting  with  the  pool  at  the  foot  of  the  shoals  by  several  locks.  After 
a  careful  examination,  I  think  it  doubtful  whether  a  safe  foundation  for  a  dam  of  that 
height  can  be  secured  at  a  reasonable  dbst.  The  bed  of  the  river  here  is  composed  of 
liujestone  in  strata  of  from  8  to  18  inches,  interstratified  with  soft  blue  shale  which 
decomposes  rapidly  under  the  action  of  the  water  or  upon  exposure  to  the  air. 

If  it  should  be  decided  to  adopt  a  svstem  of  slackwater  it  would  doubtUss  be  better 
to  build  severeal  dams  of  lesser  height.  The  number  of  dams  reqnired  will  be  deter- 
mined by  what  portion  of  the  river  is  to  be  so  improved.  Unless  the  system  is  to  ex- 
tend from  Point  Bumside  to  at  least  as  high  up  as  the  mouth  of  Rock  Castle  River.  I 
can  see  no  benefit  that  is  to  be  derived  from  it  if  confined  to  the  shoal  alone,  for  in  the 
present  condition  of  the  shoals  whenever  a  boat  can  reach  there  from  above  it  can 
pass  over  in  safety. 

There  are  on  an  average  twenty-four  coal  tides  annually  between  Point  Bonwide 
and  Nashville,  while  between  Point  Burnslde  and  the  mouth  of  Rock  Castle  the  annual 
average  is  only  three  coal  tides.  Therefore,  to  construct  a  slackwater  system  that  will 
be  most  beneficial  to  this  portion  of  the  river,  I  would  suggest  that  one  dam  20  feet 
high  and  530  feet  long  be  built  at  Point  Bumside  Just  above  the  mouth  of  Big  South 
Fork,  another  20  feet  high  and  800  feet  long  at  the  head  of  Mill  Shoal,  another  ^  feet 
high  and  600  feet  long  on  Long  Shoal  just  above  the  mouth  of  River  Hollow,  and 
another  one  20  feet  high  and  650  feet  long  on  White  Cliff  Riflfle,  600  feet  below  the 
head  of  shoal.  This  dam  will  cover  the  entire  shoal  above  and  give  5  feet  of  water  at 
Miller's  mill.  A  dam  just  below  this  mill  20  feet  high  and  490  feet  long,  and  another 
at  the  narrows  20  feet  high  and  410  feet  long,  will  give  5  feet  of  water  at  mouth  of 
Rock  Castle  River.  These  dams,  if  built  of  timber  and  filled  with  stone,  as  shown  br 
the  accompanying  sketch,  will  cost  $51.31  per  linear  foot.  If  built  of  stone,  as  per 
sketch,  they  will  cost  164.80  per  linear  foot.  While  a  stone  dam  of  the  dim<'nsioDi» 
shown  on  sketch  is  strong  enoush  for  ordinary  streams,  if  it  should  be  decided  to  adopt 
stone  dams,  I  would  recommend  that  the  width  be  increased  to  23  feet  base  and  8  feet 
at  top,  which  would  increase  the  cost  to  $c50  per  linear  foot. 

I  think  timber  dams  will  be  best  a<lapted  tor  this  portion  of  the  river,  as  they  are 
not  so  liable  to  be  injured  by  the  immense  amount  of  drift  and  saw-logs  that  pass  here 
on  every  rise.  These  dams,  if  built  of  best  quality  of  white  oak,  will  last  about  twenty 
years,  and  ought  to  require  no  repairs  for  at  least  ten  years. 

For  a  timber  dam  530  feet  long,  20  feet  high,  with  a  base  of  46  feet,  the  principal 
dimensions  of  longitudinal  timbers  of  frame  are  12  inches  by  12  inches  cross-section  and 
20,  25,  30,  and  35  feet  in  length ;  all  of  such  timber  is  calculated  at  the  rate  of  14  cents 
per  linear  foot.  Sheeting  for  apron  being  12  inches  by  10  inches  cross-section,  and  in 
uniform  length  of  15  feet. 

Crown-sheeting  being  12  inches  by  2i  inches  cross-section,  and  in  lengiih  of  16  feet 
li  inches.  Batten,  running  longitudinal  with  dam,  one  course  on  each  of  the  aprons, 
are  12  inches  by  6  inches  cross-section,  and  in  lengths  of  not  less  than  20  feet. 

All  such  sheetings  and  battens  are  calculated  at  the  rate  of  $16.50  per  1,000  feet 
board  measure. 

IROX  WORK  OF  DAM. 

{-inch  round  iron  drift  bolts,  21  inches  Ions,  for  main  frame. 

f-inch  square  iron  spikes,  18  inches  long,  flat,  conical  head,  for  sheeting  of  aprons. 


^^inoh  square  iron  spikes,  6  inches  long,  for  upper  crown-sheeting. 


1-inch  square  iron  spikes,  12  inches  long,  for  l)atten  on  aprons,  to  be  about  2  feel 
apart. 
Filling  in  dam,  broken  stone  closely  packed. 

ESTIMATE  OF  MATERIAL  AND  COST  OF  TIMBER  DAM. 

Length  of  dam,  530  feet. 

Width  of  base,  20  feet. 

Difference  in  level  of  pool,  14  feet  G  inches. 

QUANTITY  AND  COST  OF  TIMBER. 

Longitudinal  timber  above  water,  31,800  linear  feet  white  oak,  at  14  cents.  $4. 452  00 

Longitudinal  timber  below  water,  10,600  linear  feet  white  oak,  at  13  cents.  1,37«?  00 

Transverse  timber  above  water,  19,746  linear  feet  white  oak,  at  14  cents. . .  2, 764  44 

Transverse  timber  below  water,  8,480  linear  feet  white  oak,  at  13  cents 1, 102  40 

Sheeting  for  apron,  159,000  feet,  B.  M.,  white  oak,  at  $16.50 2, 623  50 

Sheeting  for  crown  of  dam,  42,930  feet,  B.  M.,  white  oak,  at  |16.50 708  34 

Batten  and  apron,  6,360  feet,  B.  M.,  white  oak,  at  §16.50 104  94 

Total  cost  of  timber 1 3.  t:0  €2 
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QUANTITY  AND  COST  OP  IRON  WORK. 

For  main  frame,  6,447  drift  bolts,  |-inch  round  iron,  21  inches  long  (weight 

per  100=  368  pounds),  23,724  pounds,  at  3  cents  per  pound |71 1  72 

For  apron  sheetiug,  3,180  spikes,  |-inch  square  iron,  18  inches  long  (weight 

per  100=268  pounds),  8,*-i04  pounds,  at  4  cents  per  pound 328  16 

For  battens,  530  spikes,  f-inch  square  iron,  12  inches  long  (weight  per  100= 

132  pounds),  700  pounds,  at  5  cents  per  pound 35  00 

For  crown-sheeting,  8,480  spikes,  v^  inch  square  iron,  6  inches  long  (weight 

per  100=33^  pounds),  2,840  pounds,  at  6  cents  per  pound 170  40 

Totalcost  of  iron 1,245  28 

FILLING. 

279,450  cubic  fee,t=10,350  cubic  yards,  broken  8tone=:6,900  cubic  ^'ainls  (solid 

measure),  at  50  couts  per  cubic  yard ^3, 450  00 

Estimating  labor  of  construction  of  dam  in  a  ratio  to  cost  of  timber  as  10 

to  14,  thus,  1?'-^^^:^  X    10 9,3^1  15 

RECAPITULATION. 

Cost  of  timber §13,133  62 

Cost  of  iron 1, 24r>  28 

Cost  of  filling  (stone) 3,450  00 

Cost  of  labor ^ 9,381  15 

Total  cost  of  dam 27,210  05 

Stone  dam,  530  feet  long,  20  feet  high;  width  at  base,  15  feet,  width  at  crown  of  dam, 
5  feet. 

Courses  of  stone  being  24,  18,  and  16  inches  coping  stone,  to  b6  not  less  than  2  feet 
thick,  and  additionally  secured  to  the  top  of  wall  by  suitable  anchor  bolts  of  2-iuch 
round  iron  and  not  less  than  8  feet  long,  one  anchor  to  each  joint  of  coping. 

Cross-section  of  dam,  189  square  feet. 

Weight  of  masonry  (limestone),  165  pounds  per  cubic  foot. 

Weight  of  masonry  per  linear  foot  at  dam,  31,185  pounds. 

Difference  of  level  of  pools,  14  feet  6  inches. 

Pressure  against  back  of  dam  (20-foot  depth) 12, 500. 00  lbs.  per  linear  foot. 

Pressure  against  front  of  dam  (5-foot  depth) 945.31    *'      **        **        " 

Actual  pressure  against  back  of  dam 11, 554. 69  lbs.  (hydrostat  ic). 

Coefficient  of  friction  or  stability  of  dam  in  this  case,  from  the  nature  of  its  founda- 
tion, may  safely  be  assumed  (0.75),  which  will  give  us  a  resistance  in  friction  of  dam 
against  the  hydrostatic  pressure  of  31,185  X  0.75=23,388.75  pounds,  hence  a  factor  of 
safety  of — 

23,388.75 g  ^24 

11,554:69  • 

The  cross-section  of  dams  being  189  square  feet,  ikd  the  length  of  wall  being  5.30 
feet,  then  we  have  530x189  =  100,170  cubic  feet  =  3,710  cubic  yards. 

Of  this  we  may  estimate  3,000  cubic  yards  of  £ut  stone  (ashlar),  the  facing  on  back 
of  dam  only  to  be  hammer-dressed.  The  remaining  710  cubic  yards  consists  in  scab- 
bled  stone,  concrete  and  cement. 

ESTIMATE  OP  MATERIAI^AND   COST  OF   STONE   DAM. 

Length  of  dam,  5:^0  feet. 

Height  of  dam,  20  feet. 

WMdth  of  base,  15  feet. 

Width  of  crown,  5  feet. 

Difference  in  level  of  pool,  14  fe^t  6  inches. 

Cross-section  of  dam,  189  square  feet. 

Cubic  contents  of  cut  stone,  3,000  cubic  yards. 

Cubic  contents  of  scabbled  stone,  concrete  and  cement,  710  cubic  yards, 

3,000  cubic  yards  cut  stone,  laid,  at  $10.50 |3I,  500 

710  cubic  yards  scabbled,  &c '. 2, 485 

Cost  of  masonry 33, 985 

Anchor  bolts : 
106  2-inch  round  iron  anchor  bolts,  8  feet  long,  9,000  pounds,  at  4  cents 360 

Total  cost  of  stone  dam 34, 345 
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RECAPITULATION. 

Cost  of  cnt  stoue,  laid $:U,  50( 

Backing,  cement)  &c * 2, 4^5 

Total  cost  of  masonry 33, 9Hf 

Cost  of  iron  work .' 3HC 

Total  cost  of  stone  dam 34.  :U5 

A  lock  of  140  feet  between  miter  sills  and  55  feet  width  of  cliamlier  will  admit  two 
ordinary  coal  barees. 

Estimating  such  a  lock  with  a  lift  of  15  feet  to  cost  $43,000  gives  the  following 
summary,  viz: 

Six  timber  dams,  total  linear  feet  3,680,  at  851.31  per  linear  foot - .  $1^8,  flaO  60 

Six  locks,  at  $43,000  each.: 258,000  00 

Total  cost,  if  timber  dams  are  adopt-ed 446,8B20  80 

Six  stone  dams,  total  linear  fectt  3,680,  at  $64.80  per  linear  foot 238, 464  €0 

Six  locks,  at  $43,000  each 258,000  00 

Total  cost,  if  light  stone  dams  are  adopted 496,464  00 

Six  stone  dams,  total  linear  feet  3,680,  at  $80  per  linear  foot 294, 400  00 

Six  locks,  at  $43,000  each 258,000  00 

Total  cost,  if  heavier  stone  dams  are  adopted 552, 400  00 

I  would  respectfully  suggest  that  an  appropriation  of  $25,000  to  complete  the  present 
untinished  damson  Mill  and  Long  Shoals,  and  to  build  two  dams  on  Shadoweo  ShoaK 
and  an  appropriation  of  $10,000  to  be  expended  between  the  head  of  Smith's  ShoaU 
aud  the  falls  of  the  Cumberland,  and  an  appropriation  of  $5,000  to  be  expended  in  Roek 
Castle  River  between  the  mouth  and  the  narrows,  would  be  more  benefit  to  commerce 
than  the  locking  and  damming  the  shoals. 
Respectfully, 

W.  C.  Crozer, 
A98i8taRt  Emgimeer. 
Maj.  W.  R.  King, 

CorpB  of  Engineers,  U,  S.  A. 


W  17. 
EXAMINATION  OF  THE  LITTLE  TENNESSEE  RIVER,  TENNESSEE. 

This  river  rises  in  the  Blue  Bidge  and  enters  the  Tennessee  Bi^er 
near  Lenoirs,  Tenn. 

Three  examinations  of  this  stream  have  been  made.  In  1874,  (rom 
its  mouth  to  the  Ghilhowee  Mountains,  an  estimated  distance  of  25 
miles.  In  1875,  from  the  mouth  of  Citico  Creek  (Mountains)  to  Baban 
Gap,  Georgia,  a  distance  of  about  109  miles.  In  1882  from  its  mouth  to 
the  mouth  of  the  Tellico  Biver,  about  13  miles. 

The  obstructions  consist  of  suags,  bowlders,  reefs,  &c.,  and  the  plan 
approved  is  to  remove  these  obstructions,  and  to  build  stone  wing-dam8, 
to  prolong  the  season  of  navigation,  by  securing  a  good  channel,  40 
feet  wide  and  2  feet  deep,  to  the  mouth  of 'Tellico  Biver. 

The  present  appropriation  and  that  herein  asked  for  are  to  be  ap- 
plied  as  above  stated. 

No  definite  commercial  data  have  as  yet  been  obtained,  though  it  i8 
reported  that  lar/e  quantities  of  grain,  &c.,  are  boated  down  the  stream 
to  a  market. 

This  stream,  beiug  tributary  to  the  Tenuf'ssee,  is  in  the  collection  district  of  New 
Orleans.    The  nearest  jiort  of  "delivery  Is  Chattanooga,  Tenn, 
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The  estimate  for  improving  this  stream  from  its  mouth  to  the  mouth  of  Tellico 

River,  upon  which  the  present  plan  is  based,  was 923,724 

Amount  appropriated 5,000 

This  appropriation  was  made  by  act  of  August  2^1882;  therefore 
no  expenditures  were  made  during  the  fiscal  year. 

Money  statement 

Amount  appropr'ated  by  act  passed  August  2, 1882 |6,00^  00 

Amount  (estimated)  required  for  completion  of  existing  project 18, 724  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1884 .     10, 000  00 


W  i8. 


examination  of  beab  creek,  bunnino  from  northeast  mississippi 
into  the  tennessee  river. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.j  January  26, 1882. 

General  :  I  have  the  honor  to  snbmit  the  following  report  on  the 
examination  of  <' Bear  Creek,  running  from  Northeast  Mississippi  into 
the  Tennessee  River,"  made  in  compliance  with  act  of  Congress  ap- 
proved March  3, 1881. 

A  survey  of  this  creek  was  made  in  1875,  with  a  view  to  utvHzing  it 
in  connecting  the  Tennessee  and  Tombigbee  rivers  by  canal.  (See  Re- 
port of  Chief  of  Engineers,  1875,  page  27.) 

With  respect  to  the  present  examination,  it  appears  that  two  com- 
mercial interests  may  be  served  by  the  improvement  of  this  stream : 

First.  It  may  be  used  as  an  outlet  for  the  lumber  and  other  products 
of  some  200  square  miles  of  country  in  parts  of  Itawamba  and  Tisho- 
mingo counties,  Mississippi,  and  of  Franklin  and  Colbert  counties, 
Alabama;  and 

Second.  It  may  be  used  as  a  connecting  link  between  the  Lower  Ten- 
nessee Kiver  and  the  Memphis  and  Charleston  Railway. 

For  the  latter  purpose  it  would  require  to  be  improved  only  for  a  dis- 
tance  of  about  18  miles ;  but  the  improvement  would  have  to  be  such 
as  to  enable  steamboats  from  the  Tennessee  to  ascend  as  far  as  the  rail- 
road bridge,  which  would  require  locks  and  dams ;  while  in  the  former 
case  the  improvement  should  extend  at  least  12  miles  above  the  bridge, 
but  the  work  required  would  be  simply  to  remove  snags,  overhanging 
trees,  &c.,  with  a  view  to  a  downstream  navigation  by  rafts  and  flat- 
boats. 

As  the  fall  between  the  Memphis  and  Charleston  Railroad  Bridge  and 
the  mouth  of  Bear  Creek  is  some  21  feet,  at  least  two  locks  would  be 
required,  and  in  the  absence  of  any  pressing  demand  for  steam  naviga- 
tion, as  suggested,  it  has  been  inferred  that  the  less  expensive  plan  of 
improvement  would  be  sufficient. 

The  cost  of  removing  the  snags  and  fish-traps,  closing  certain  cut- 
offs, and  putting  this  stream  in  proper  navigable  condition  for  rafts  and 
flat-boats  has  been  estimated  by  Assistant  Engineer  J.  U.  Mayhew,  who 
made  the  examination,  at  $5,900,  and  this  amount  would  probably  be 
sufficient  for  the  purpose. 

The  population  of  Colbert  and  Tishomingo  counties  in  1880  was  about 
26,000;  only  a  fi:action  of  this  number,  however,  would  be  materially 
benefited  by  the  improvement. 


Digitized  by  VjOOQ IC 


1870      REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY 


The  work,  when  completed  in  accordance  with  the  plan  proposed* 
would  require  a  small  expenditure  from  time  to  time  to  remove  snags 
that  may  lodge  in  the  channel  during  floods. 

Eeport  of  Assistant  Engineer  James  H.  Mayhew,  with  sketch*  of  Big 
Bear  Creek,  is  forwarded  herewith. 

Very  respectfully,  your  obedient  servant,  ^ 

W.  R.  King, 


The  Chief  op  Engineers,  U.  S.  A. 


Major  of  Engineers. 


KKPOUT  OF  MR.   JAMES   H.    MAYIIKW,   ASSISTANT  ENGINEER. 

Milton's  Bluff,  December  23,  1881. 

Major:  I  have  the  honor  to  subitiit  the  foUowiDg  report  njpon  the  examination •f 
Big  Bear  Creek,  from  the  Memphis  and  Charleston  Railroad  Bridge  to  its  moatta,  at 
Eastport,  on  the  Tennessee  River. 

This  stream,  wliich  is  some  40  miles  long,  has  its  source  in  Franklin  Coanty,  Ala- 
bama, and  after  flowing  through  a  part  of  Colbert  County,  Alabama,  and  Tishooiingo 
County,  Mississippi,  empties  into  the  Tennessee  near  Eastport. 

The  principal  interest  to  by  advanced  by  improving  this  stream  is  that  in  logs  and 
lumber,  the  country  around  its  head  being  heavily  timbered,  and  having  no  available 
outlet  to  a  market. 

To  meet  this  interest  fully,  the  stream  would  need  to  be  cleared  of  logs  and  snags 
above  low-water  mark  for  some  10  or  12  miles  above  the  railroad  bridge. 

From  all  the  information  I  could  get,  I  would  estimate  that  about  300,000  fe^^t  of 
logs  are  now  carried  out  annnally,  even  under  the  present  difficulties  in  the  way  of 
dcHcending  with  rafts ;  they  are,  however,  only  taken  out  on  high  floods,  and  then  in 
small  numbers  at  a  time.  The  principal  products  of  these  counties  are  corn,  cotton, 
and  lumber.  A  small  vein  of  coal  has  been  found  near  the  Memphis  and  Charletfton 
Railroad  Bridge,  but  has  never  been  developed  sufficiently  to  test  it«  quality  or  qnantitj. 
The  stream  is  a  very  crooked  one,  as  is  shown  by  the  fact  that  the  distance  by  water 
from  the  MemphiK  and  Charleston  Bridge  to  its  mouth  is  nearly  18  miles,  while  by 
land  it  is  only  a  little  more  than  9.  The  fall  from  the  Memphis  and  Charleston  Bridge 
to  Eastport  is  fully  30  feet  at  low- water,  the  greatest  fall  occurring  at  the  bends ;  this, 
with  the  narrowing  of  the  channel  consequent  upon  the  accumulation  at  these  points 
of  drift  and  '*towheads"  overgrown  with  willows,  will  make  it  extremely  difficult,  U 
not  impossible,  for  a  boat  to  work  up  asaiust  the  cross-currents  caused  by  the  very 
short  bends,  even  were  obstacles  such  as  drift  and  snags  removed. 

The  stream  is  subject  to  sudden  rise  and  fall.  The  depth  of  water  during  the  win- 
ter and  spring  is  sufficient  for  boats  drawing  2  feet.  On  December  15  and  16,  with 
water  2  feet  above  low-water  mark,  I  found  only  one  point  where  the  depth  was  lesi 
than  3  feet,  and  that  was  only  for  a  short  distance — about  LOQ  feet.  This  point  is 
marked  in  the  accompanying  sketch  as  obstruction  No.  2.-  The  greater  part  of  stream, 
except  at  the  obstructions  and  at  the  ferries  and  fish-traps,  was  over  4  feet  in  depth. 
The  banks  are  generally  low  and  composed  of  a  sandy  loam,  easily  washed  out ;  sloughs, 
small  swamps,  and  cut-offs  are  numerous,  and  the  channel  variable ;  deposits  of  soil 
and  gravel,  overgrown  with  willows,  occur  at  every  bend;  overhanging  trees,  snags, 
logs,  and  drift  are  very  frequent — in  three  instances  obstructing  the  channel  so  much 
that  a  skiff  can  pass  with  difficulty  ;^  in  one  instance  we  were  obliged  to  drag  our  boat 
over  and  under  logs,  drifk,  and  fallen  trees  to  clear  water.  The  rapid  fall,  combined 
with  the  short,  abrupt  bends  of  the  channel,  constitute  the  chief  difficulty  of  making 
this  available  for  transportation,  even  at  high- water.  As  the  character  of  the  stream 
precludes  the  idea  of  low  or  slack  water  navigation,  except  at  an  expense  far  beyond 
that  warranted  by  the  commerce  to  be  benefit^sd,  I  make  no  estimate  upon  that  basis, 
as  the  present  and  future  commerce  of  the  stream,  it  is  thought,  will  be  fully  served  by 
such  improvement  as  w41l  facilitate  the  descent  of  flat-boats,  timber-rafts,  &c.,  daring 
six  or  eight  months  of  the  year.  The  following  estimate,  made  for  ppeniug  this  part 
of  Big  Bear  Creek,  is  thought  sufficient. 

The  clear  stretches  of  good  water,  taken  together,  will  amount  to  about  6  miles,  which 
will  require  very  little  work  save  the  removal  of  twoflsh-dams,  at  an  expense  of  |60each. 
leaving  12  miles  of  the  stream  to  be  improved.  To  remove  overhauling  trees^  drift, 
and  snags  down  to  low-water  mark  will  cost  $200  per  mile.    In  addition  to  this,  thers 

•  Sketch  not  printed. 
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arc,  three  pointH  where  ciit-ott's  must  be  closed  aud  the  water  coiitined  to  thechaniiel; 
these  will  require  |>:iOO  each. 

Removing  two  fiah-dams,  at  $50  each $100 

Removing;  trees,  logs,  snags,  12  miles,  at  $200 2, 400 

Closing  three  cut-offs,  at  ^00  each 900 

Snag-boat  and  outfit 2,000 

Contingencies 500 

Total 5,900 

In  addition  to  the  above  estimate  for  the  labor  necessary  to  remove  these  obstruc- 
tions, there  is  an  item  of  expense  of  considerable  importance  to  be  taken  into  consider- 
ation, and  one  which  is  not  easily  estimated  for,  namely,  the  diflBouIty  likely  to  be 
encountered  in  working  in  a  stream  which  is  subject  to  sudden  rise  and  fall,  whfch  has 
a  very  strong  current,  and  which  is  not  of  sufficient  capacity  to  allow  the  removal  of 
the  working- boat  from  point  to  point  over  the  bars  at  low-water.  This  difficulty  will 
increase  the  cost  of  this  work  from  30  to  50  per  cent. 

The  character  of  this  improvement  will  not  be  permanent,  as  it  will  be  necessary  at 
intervals,  depending  upon  the  winter  floods,  to  repeat  a  part  of  this  work,  as  there 
vill  be  an  accumulation  of  drift  and  snags  after  each  high- water. 
Very  respectfully,  your  obedient  servant, 

James  H.  Mayhew, 

Assistant  Engineer. 
Maj.  W.  R.  King. 


W  ig. 

EXAMINATION  OF  LITTLE  TENNESSEE  RIVER  FROM  ITS  MOUTH  ON  THE 
H0L8T0N  OR  BIO  TENNESSEE  RIVER  TO  THE  MOUTH  OF  TELLIOO 
RIVER. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.^  January  26, 1882. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
examination  of  ^^  Little  Tennessee  Eiver  from  itB  mouth  on  the  Holston 
or  Big  Tennessee  Eiver  to  the  mouth  of  Tellico  Eiver,"  made  in  compli- 
ance with  act  of  Congress  approved  March  3, 1881. 

An  examination  of  this  stream  was  made  in  1875  from  it«  mouth  to 
the  Chilhowee  Mountains,  and  reported  in  Appendix  E  9,  Eeport  of 
Ohief  of  Engineers,  1876,  to  which  reference  is  here  made,  especially^  iu 
regard  to  the  resources  of  the  country  drained  by  this  river. 

The  present  examinat;ion  extended  only  to  Ijhe  mouth  of  the  Tellico; 
but  a  few  miles  of  the  Tellico  were  examined,  incidentally,  as  some  of 
the  principal  interests  navigating  this  stream,  among  which  are  the 
marble  quarries,  are  located  upon  the  Tellico,  the  principal  tributary  to 
the  Little  Tennessee. 

These  streams  are  now  navigable  by  small  steamers  at  medium  and 
higher  stages  of  the  water,  and  the  improvement  needed  is  the  removal 
of  snags,  bowlders,  reefs,  and  other  obstructions,  and  the  building  of 
stone  wing-dams,  so  as  to  prolong  the  season  of  navigability  of  the 
stream  as  well  as  diminish  the  danger  of  na>igation  during  high-water. 

A  detailed  description  of  all  the  obstructions  and  estimates  for  their 
removal  will  be  found  in  the  appended  report  of  Assistant  Engineer 
J.  H.  Mayhew. 

The  Little  Tennessee  traverses  a  very  rich  agricultural  and  mineral 
country,  which  is  now  cut  off  from  all  other  means  of  transportation 
excepting  the  very  expensive  one  with  wagons,  and  the  amount  esti- 
mated for  the  improvement  of  this  stream,  $23,724,  will  probably  be 
sufficient  to  put  it  in  good  navigable  condition. 
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The  estimate  for  the  Tellico,  although  not  asked  for  by  the  act  under 
which  the  examination  was  made,  is  appended  to  Mr.  Majhew's  report 
for  such  action  as  may  be  thought  proper. 

There  is  also  appended  a  map  of  that  part  of  the  river  examined,  and 
sketches  of  the  principal  obstructions. 
The  proposed  improvements  will  be  of  a  permanent  nature. 
Very  respectfull}',  your  obedient  servant, 

W.  E.  Kino, 
Major  ofEnffineem* 
The  Chief  of  ENaiNESBS,  U.  S.  A. 


REPORT  OF  MR.  JAMK8  H.   MAYHEW,  ASSISTANT  ENQimBKR. 

Chattahooga,  Nwmber  %  168L 

Major  :  In  accordance  with  instrnctlons  received  from  ;^oa  October  13, 1  prooeeded 
at  once  upon  the  examination  of  the  Little  Tennessee  River  from  its  moath  on  t]M 
HoUton  or  Big  Tenneaaee  to  the  mouth  of  the  Tellico  River,  a  detailed  report  of  which 
I  beg  leave  to  aabmit. 

In  regard  to  the  commerce  and  production  of  the  valley  of  the  Little  Tenneiee^  I 
find  that  I  can  add  nothing  to  the  information  already  given  in  Mr.  Kingaley'a  repoft, 
made  in  1874. 

I  besan  my  examination  at  Calloway's  Ferry,  which  is  2^  miles  above  the  moath  of 
the  Tellico  and  just  beJow  the  Ta-Mot-ley  Islands ;  from  this  point  to  the  moath  of 
the  Tellico  River  there  are  no  obstructions  to  boats  drawing  34  inchea— only  one  rapid 
fall,  one-fourth  of  a  mile  below  Mrs.  Calloway's,  over  which  there  is  the  reqaired  2  reel 
in  depth  at  low- water. 

In  stating  the  quantities  to  be  removed  at  the  various  points  I  fflve  an  estimate 
based  upon  personal  examination  of  the  localities  mentioned,  together  with  the  beet 
information  I  could  collect  from  those  acquainted  with  the  obstructions. 

The  prices  given  are  such  as  are  thought  necessary  for  the  removal  of  small  qaanti- 
ties  at  points  distant  from  each  other,  and  for  rock  that  is  thought  to  be  difficalt  to 
remove.  The  estimates  here  made  are  for  a  channel  width  of  40  feet  and  2  feet  in 
depth  at  lowest  water. 

NUe$  ShoaU, — This  is  the  first  shoal  water  below  the  mouth  of  the  TeUico ;  the  river 
here  flows  over  a  gravel  bar  around  an  old  fish-dam. 

The  channel  above  and  below  is  near  the  center  of  the  river,  which  at  this  point  it 
nearly  500  feet  wide,  but  turns  to  the  left  bank  just  above  the  old  dam.  This  dam  or 
fish-trap  is  partly  bare  at  low  water  and  extends  neariy  two-thirds  of  the  distance 
across  the  river. 

I  find  2  feet  of  water  over  the  bar  at  the  present  low  stage,  said  to  be  as  low  as  ever 
known,  so  that,  with  the  exception  of  an  amount  sufficient  to  remove  two  snaga  lodged 
at  the  head  of  the  fall,  I  make  no  estimate  for  its  improvement.  Removing  two  snags^ 
at  |5  each,  $10. 

Wild  Cat  Shoal, — This  shoal  is  1  mile  farther  down  the  river,  and  is  a  short  fiJl  of 
about  150  feet  over  a  rock  bed,  with  a  few  bowlders,  and  will  require  for  its  improve- 
ment 75  cubic  yards  of  rock  excavation,  at  |6  per  yard,  tK50. 

About  500  feet  below  this  is  what  is  known  as  Creuw^a  old  fish-dam ;  conaiats  of  a 
short  rapid  fall  over  large  gravel  or  bowlders,  and  will  require  250  yafds  loooe  rock 
and  gravel  excavation,  at  |1,  $250. 

Some  600  yards  below  this  is  Creuse^s  Shoal:  a  short,  rapid  fall  over  and  aroond  a 
ledge  of  solid  rock,  which  extends  from  the  right  bank  obliquely  down  and  across  the 
stream  toward  a  small  towhead  near  the  left  bank.  It  will  require  the  removal  of 
about  75  cubic  yards  of  this  ledge  to  give  an  adequate  channel.  Tne  amount  of  water 
running  around  this  towhead  is  inconsiderable  at  a  low  stage,  so  that  little  woold  be 
gained  by  closing  this  chute.  Estimate  for  Crease's  Shoal :  75  cubic  yarda  rock  exca- 
vation, at  96,  |4^. 

At  a  point  nearly  half  a  mile  above  these  fast  three  mentioned  is  a  chute  aroaad 
what  is  called  Ross's  Island.  There  are  several  towheads  at  the  head  of  this  island, 
which  is  low,  and  would  make  the  olosiuff  of  this  difficult. 

Three-fourths  of  a  mile  below  Creuse's  and  jnst  opposite  War^ty  there  is  a  short 

f  ravel  bar,  60  feet  long,  which  will  require  50  cubic  yards  of  gravel  excavation,  at 
I,  $50. 


ShoaU  above  Morgantown.— They  are  simply  shallow  water  over  broad  gravel  ban 

,nd  with  slight  fall.    They  are  about  600  lee^  "^      " 

of  gravel  excavation,  at  $1,  f500. 


and  with  slight  fall.    They  are  about  600  ieet  long,  and  will  require  500  cubic  yards 
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Skoals  helow  Morgantovm. — ^This  obBtrnction  isabontbalf  a  mile  below  Morgantown, 
IB  :{50  feet  louK«  over  solid  rock  and  gravel,  and  requires  350  cnbio  ynrds  gravel  exca-' 
varion,  at  $1,  |3o0;  100  cubic  yardH  solid  rock  excavation,  at  $6,  |600. 

Blenkennhip  ^hoah,  one  mile  below,  are  400  feet  long,  over  rock  and  gravel  bed,  witb 
two  ledges  of  rock  jutting  into  the  stream  from  the  right  bank.  Their  improvement 
will  require  1.^  cubic  yards  of  ruck  excavation,  at  |6,  $900;  300  cubic  yards  gravel 
excavation,  at  $1,  |300. 

Half  a  mile  above  Jackson^s  Ferry  is  a  large  snag  to  be  removed;  probable  cost,  $10. 

Carpenltr'8  Island  Shoals^  situated  near  the  head  of  an  island  of  the  same  name,  is 
cansed  iiy  a  reef  of  bowlders  and  rock  which  projects  from  the  right  bank  of  the 
stream,  three-fourths  of  the  distance  across,  and  causes  a  very  sharp  angle  in  the 
channel,  which  is  quite  clone  to  the  left  bank.  The  fall  is  rapid,  estimated  at  2  feet 
in  1,000.  The  chute  around  the  island  is  said  to  be  filling  gradually.  The  depth  iii 
the  channel  opposite  the  ledge  or  bar  is  all  that  is  needed ;  the  improvement  neces- 
sary in  t4i  straighten  this  ]>art  of  the  channel  and  deepen  the  bar  j  nnt  above.  Estimate : 
100  cubic  yards  rock  excavation,  at  $6,  |t>00 ;  250  cubic  yards  gravel  excavation,  at  |1, 
I2&0. 

Two  miles  and  a  half  below  this,  and  6  miles  from  the  month  of  the  river,  are  what 
is  known  as  Bowman^s  or  Upper  Coy  tee  Skoals.  They  are  half  a  mile  long  and  are  a 
succession  of  rock  and  gravel  bars,  while  between  the  bars  are  short  distances  of 
fairly  good  wat^r.  The  river  at  this  point  is  about  600  feet  wide ;  the  plan  thought 
best  for  improving  this  obstruction  is  to  put  in  two  or  three  low  riprap  wing-dama 
from  the  right  bank  out  t<o  the  channel,  which  is  less  than  100  feet  from  the  left  bank. 
The  fact  that  old  fish-dams  have  remained  intact  for  years  in  this  river  is  evidence 
that  these  low  dams,  just  sufficient  to  turn  the  water  into  the  channel,  will  remain 
permanent.  These,  with  the  required  excavation,  will  provide  a  good  channel  depth 
over  these  obstructions.  Near  the  middle  of  this  shoal,  and  just  opposite  the  Coytee 
post-office,  and  on  the  left  bank,  is  a  ledge  of  solid  rocK  projecting  into  the  channel 
in  3  feet  water.  There  are  also  several  l^wlders  of  solid  rock  just  below  this  ledge 
that  should  be  removed.  Estimates  for  this  shoal :  900  linear  feet  of  riprap  dam,  at  |3 
per  foot,  $2,700;  2G0  yards  solid  rock  excavation,  at  $H  per  yard,  $1,500;  1,000  cubic 
yards  gravel  excavation,  at  $1  per  yard,  $1,000. 

A  little  more  than  a  mile  below  this,  at  Davis  Ford,  is  what  is  known  as  the  Davis 
SkoaUf  where  the  channel  changes  to  the  right  bank,  passing  between  it  and  a  ledge  of 
rock  located  in  the  centt-r  of  the  river.  To  remove  enough  of  this  ledge  together  with 
several  solid  bowlders  below  it  will  require  100  cubic  yards  solid  rock  excavation,  at 
$6,  $«.00.  The  removal  of  the  gravel  bar  above  this  will  require  200  yards  gravel  ex- 
cavation, at  $1,  $200.  Half  a  mile  below  this  is  Callotray^s  Rockf  a  ledge  directly  in 
the  channel,  which,  here,  is  qnite  close  to  the  right  shore  and  narrow;  above  and 
below  are  several  bowlders.  There  are  also  two  gravel  bars,  one  above  and  the  other 
below  the  fall,  which  is  quite  rapid,  1.4  feet  in  850  feet.  Will  require  50  cubic  yards 
rock  excavation,  at  $6,  $3,000;  400  cnbic  yards  gravel  excavation,  at  $1,  $400. 

Coytee  Skoals. — This  fall  is  for  mort^  than  half  a  mile  over  altematiug  rock  and  gravel 
bars';  is  quite  rapid,  having  a  fall  of  3.1  feet  in  2,000  feet.  The  greatest  fsM  is  at  tho 
old  fi«h-trap  dam,  between  which  and  a  ledge  of  solid  roc^k  on  the  left  of  the  channel 
and  near  the  left  bank  the  water  is  confined,  giving  sufficient  depth  directly  through 
the  fall,  while  above  and  below  the  water  spreads  out  over  the  bars  and  ledges. 

The  method  puggested  for  improvement  is  similar  to  that  proposed  for  the  Upper 
Coytee,  to  excavate  part  of  the  channel  and  then  increase  the  depth  to  the  required 
amount  by  means  of  riprap  dams.  In  this  case,  however,  these  dams  should  project 
from  both  banks  toward  the  channel,  which  is  near  the  center  of  the  river.  The  exact 
best  location  for  these  dams  can  only  be  determined  by  a  more  careful  survey.  Three 
dams  from  each  shore  are  proposed,  which  will  require  1,500  linear  feet  of  3  feet  rip- 
rap dam,  at  $:{,  $4,500;  500  cnbio  yards  rock  excavation,  at  $6,  $3,000;  800  cubic  yards 
gravel  excavation,  at  $1,  $800. 

Just  below  this  fall  begins  what  is  known  as  the  Three-Mile  Eddy,  as  the  current  is 
very  slight  from  this  point  to  the  Tennessee  River  at  Leiioirs.  The  only  other  obstnic- 
tions  are  a  few  logs  and  snags  in  the  South  Ckanvel  around  the  island  atLeuoirs;  cost 
to  remove  these,  $50. 

The  north  channel  an)nnd  this  island  has  been  thought  to  be  the  best,  but  iis  char- 
acter is  certainly  changing.  There  is  a  bar  across  the  head  of  this  channel  over  which, 
at  the  present  low  stage  of  water,  even  a  skiff  cannot  pass  only  through  a  very  narrow 
piuss  close  to  north  bank.  , 

The  bar  is  nearly  200  feet  long,  and  bMow  it  is  a  stretch  for  more  than  600  feet  of 
water,  20  to  24  inch^'s,  while  the  south  channel  is  all  good  water  save  a  bar  200  feet 
long  just  below  the  head  of  the  island,  over  which  there  is  now  sufficient  water. 

The  following  is  a  statement  of  the  estimates  for  improving  the  Little  Tennessee 
River  from  its  month,  at  Lenoirs,  to  the  mouth  of  the  Tellico  River^  based  upon  the 
adoption  of  a  channel  depth  of  2  feet  and  40  feet  wide: 
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Niles  Shoals,  removiDgtwo  snags,  at  $5  each 110 

Wild  Cat  Shoals,  75  cubic  yards  rock  excavation,  at  ^ 45V 

Creuse's  Old  Dam,  '250  cubic  yards  gravel  excavation,  at  $1 560 

Grouse's  Shoal,  75  cubic  yards  rock  excavation,  at$() 4i« 

Ware's  Bar,  50  cubic  yards  gravel  excavation,  atfl 50 

Shoals  above  Morgautown,  500  cubic  yards  gravel  excavation,  at^l UN) 

Shoals  below  Morgautown: 

350  cubic  yards  gravel  excavation,  at  $1 ;K0 

100  cubic  yards  rock  excavation,  at  $0  . .' fiuO 

Blenkenship  Sboals: 

150  cubic  yards  rock  excavation,  at  $6 '  90A 

300  cubic  yards  gravel  excavation,  at  $1 HCO 

Jackson's  Ferry,  removing  one  snag,  at  |10 10 

Carpenter's  Island  Shoal : 

100  cubic  yardb  rock  excavation,  at  $6 €00 

250  cubic  yards  gravel  excavation,  at$l 250 

Bowman's,  or  Upper  Coy  tee: 

900  linear  feet  riprap  dam,  at  f3 2,700 

250  cubic  yards  rock  excavat ion,  at  $G 1, 500 

1,000  cubic  yards  gravel  excavation,  at$l 1,U0U 

Davis  Shoals: 

100  cubic  yards  rock  excavation,  at  $6 600 

200  cubic  yards  gravel  excavation,  at  $1 2U0 

Calloway's  Rock : 

50  cubic  yards  rock  evcavatlon,  at  |6 300 

400  cubic  yards  gravel  excavation,  at  $1 4W 

Coy  tee  Shoals: 

1,500  linear  feet  riprap  dam  at  $3 ^,50U 

500.»cubic  yards  rock  excavation,  at  |6 3,  Ot* 

800  cubic  yards  gravel  excavation,  at  $1 iKW 

Removing  trees  and  snags  in  south  channel  at  Lenoirs 5U 

19,770 

Adding  20  per  cent,  for  contingencies,  superintendence,  &o 3,954 

Total : SO.  7*4 

Very  respectfully,  your  obedient  servant, 

James  H.  Mayrkw, 

ABnuiavt  Engineer. 
Maj.  W.  R.  Kino, 

Corps  of  Engineers y  17.  S.  A, 


TKLLICO  RIVER. 

In  addition  to  this  report,  I  desire  to  mention  some  additional  information  in  regard 
to  the  Tellico  River,  which  is  an  important  factor  in  the  commerce  of  the  Little  Tm- 
nessee.  This  stream,  which  is  from  80  to  l:iO  feet 'broad,  Hows  for  more  than  25  niik« 
through  the  central  portion  of  Monroe  County,  Tennessee,  a  county  which  ranks  ninc^ 
above  the  average  in  its  production  of  cereals.  Which  are  its  principal  products. 

According  to  the  reports  of  1880  it  produced  566,000  bushels  of  corn,  114,000  bushels  of 
wheat,  and  80,000  bushels  of  oats,  which  places  it  among  the  iirst  twenty -five  conn  tie*  «f 
the  State.  During  the  winter  months  a  large  ^)art  of  this  grain  from  the  eaatem  por- 
tion of  the  county  is  even  now,  with  the  river  in  its  present  condition,  boated  dowB. 
The  boats  used  are  pole  barges,  H  to  12  feet  beam,  and  from  40  to  70  feet  long,  drawing 
8  to  18  inches. 

Of  the  iron  and  timber  interests,  which  are  said  to  be  of  importance  farther  op  the 
valley,  I  make  no  report,  that  portion  of  the  river  not  being  embraced  in  any  exam- 
ination, and  my  facilities  for  obtnining  information  limit-ed. 

About  1  mile  above  what  is  known  as  Hawkin's  Mill,  which  Is  B  miles  from  Um 
month  of  the  river,  and  the  point  from  which  I  began  the  examination,  i»  a  large  dr- 

S>sit  of  the  variegated  Tennessee  marble,  at  present  worked  by  Messnt.  Reynolds  & 
uling.  From  December,  1880,  to  April,  l«8l,  they  shipped  about  6,000  cubic  feet, 
and  there  are  throe  or  four  boat-loads  now  at  their  landing  awaiting  sbipiueut.  lliis 
lirm  have  already  doue  much  in  opening  the  Tellico  as  a  channel  for  transportation. 
At  Hawkin's  Mill  they  have  built  a  rough  lock  which  will  carry  their  barges  over 
the  4-foot  dam  at  that  point.  They  have  also  cleaned  the  channel  at  several  |ioiDta 
of  drift  and  loose  bowlders.    The  Tellico  is  tortuous  in  itBC0ur»e,  winding  among  the 
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ridrreg  which  it  crosses,  with  its  vallej's  or  hotfom  lands  alternating  first  on  one  side 
and  then  the  other,  averaging  from  one-fonrtli  to  one  mile  wide.  Higher  up,  I  am  told, 
the  valleys  grow  broader  and  richer.  It^*  banks  are  qnite  nniform  in  height  along 
the  valleys,  avera^ring  from  10  to  15  feet,  while  at  the  blufis  they  are  from  100  to 
200  feet  high.  It  has  a  fall  estimated  at  15  Inches  per  mile  ;  a  10-foot  rise  in  the  Little 
Tennessee  having  backed  the  water  up  2  feet  on  the  Hawkiu's  Mill  dam.  The  fact 
that  this  dam,  which  is  4  feet  high,  gives  a  channel  2  feet  deep  for  nearly  3  mile<i, 
Hhows  how  well  suited  this  river  is  for  slack  water  navigation.  The  amonnt  of  water 
flowing  at  the  lowest  stage  is  too  small  to  admit  improvement  by  excavating  a  chan- 
nel of  the  required  depth  throut^h  the  long  stretches  of  gravel  bars.  So  I  venture  to 
suggest  that  the  improvement  first  needed  and  which  will  be  necessary,  if  slackwater 
navigation,  by  means  of  locks  and  dams,  be  determined  upon,  is  the  clearing  out  of  rocks 
and  ledges  which  now  obstruct  and  are  dangerous  to  boat>s  descending  at  astage2  feet 
fibove  low-water.  The  following  is  a  detailed  account  of  these  obstructions  for  the 
fii*st  6  miles,  with  an  estimate  of  the  cost  of  their  removal: 

(1.)  The  Caw-ford  Hock. — This,  including  the  bowlders  just  below  it,  is  the  first  ob* 
strnction  above  the  month  of  the  river.  It  consists  of  two  double  ledges  of  solid 
rock,  inclined  about  45^;  one  ledge  Jutting  out  from  the  left  bank,  and  the  other 
from  the  right,  changing  the  course  of  the  channel  very  abruptly  and  making  a  very 
daugerous  and  narrow  channel. 

Eighty  cubic  yards  of  rock  excavation  will  remove  these  sufficiently  to  open  a  good 
channel. 

Just  below  these  ledges,  about  500  feet,  are  several  large  solid  bowlders,  or  hog- 
backs, directly  in  the  channel,  and  coming  up  to  the  surface  at  low-water;  12  cubic 
yards  will  include  them;  80  cubic  yanls  rock  excavatiuu,  at  $6,  $480;  12  yards  rock 
excavation,  at  $6,  872. 

(2.)  Latimore'8  Fkrd.^TMs  is  half  a  mile  of  shallow  water,  with  &  fall  of  a  little 
more  than  2  feet  in  that  distance.  The  channel  is  obstructecl  by  gravel  bam  and  by 
loose,  round  bowlders  from  6  to  18  inches  in  diameter.  From  the  foot  of  thi#fall  to 
the  mouth  of  the  river,  1^  miles,  there  is  no  perceptible  fall,  and  the  depth  of  water 
is  from  2  to  H  feet.    Estimate :  400  cubic  yards  gravel  excavation,  at  |1,  $400. 

(3.)  Just  above  Mr.  Blair's  are  three  ledges  of  similar  character  to  those  at  Cow-ford. 
These,  with  a  few  bowlders  just  below,  will  require  50  cubic  yards  of  rock  excavation, 
at  $6,  $300. 

(4.)  A  quarter  of  a  mile  above  this,  at  Richard  White's,  are  three  double  l<*dge8, 
which  will  require  100  cubic  yards  of  rock  excavation  at  $6,  $600. 

(5.)  Between  Richard  White's  and  Hawkin's  Mill  tliere  are  three  small  rock  ledger, 
which  will  require  10  cubic  yards  each,  making  :30  cubic  yards  rock  excavation,  at  $6, 
$180. 

(().)  Shoal  helow  Hawkiu^s  Mill. — This  is  half  a  mile,  and  should  be  cleared  of  logs, 
bowlders,  and  gravel  bars.  Estimate  for  this:  300  cubic  yards  gravel  and  loose  rock 
excavation,  at  $] ,  ^iOO, 

Estimate  for  labor  and  material $2, 332  00 

Add  20  per  cenfc.  for  contingencies  and  sux)erintendence 466  40 

Total 2,798  40 

Respectfully  submitted. 

James  H.  Mayhkw, 

JtbMtant  Euy%neer, 
Maj.  W.  R.  King, 

Corps  of  Engineers  J  U,  S,  A, 


Wao. 


EXAMINATION  OF  CHATTAHOOCHEE  RIVER,  GEORGIA,  BETWEEN  WEST 
POINT  AND  BOLTON,  ON  THE  WESTERN  AND  ATLANTIC  RAILROAD. 

United  States  Engineer  Office, 
Chattanooga^  Tenn.^  February  25,  1882. 
General:  I  have  the  honor  to  submit  the  followiug  report  on  the 
examination  of  "the  Chattahoochee  Uivor,  in  Georgia,  between  West 
Point  and  Bolton,  on  the  Western  and  AtUmtic  Railroad,  so  as  to  com- 
plete the  survey  of  that  portion  of  the  river,"  authorize<i  by  river  and 
harbor  act  of  March  3,  1881. 
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The  survey  referred  to  as  requiring  completion  was  reported  in  the 
Annual  Report  Chief  of  Engineers  for  1S80,  page  1705  et  seq.  The 
object  of  the  present  examination  was  to  ascertain  whether  any  of  the 
locks  and  dams  estimated  for  in  the  former  report  could  be  dispensed 
with  by  excavating  a  channel  through  the  reefs,  and  by  employing  wing- 
dams  to  regulate  the  width  and  depth  of  channel. 

From  a  careful  study  of  the  data  obtained  from  the  former  survey,  it 
was  found  that  the  necessity  for  locks  and  dams  was  doubtful  at  only 
two  of  the  shoals  between  West  Point  and  Bolton,  and  at  only  one  of 
these  shoals  locks  had  been  estimated  for. 

Assistant  Engineer  J.  H.  May  hew  was  accordingly  sent  to  make  fortber 
examination  at  these  points,  with  instructions  to  make  such  surveys  as 
would  decide  the  question  as  to  the  necessity  of  locks  and  dams  in  the 
proposed  improvement.  The  results  of  this  resurvey  indicate  that  at 
least  one  of  the  shoals  in  question  will  require  locks  and  dams,  so  that 
the  original  estimate  for  this  part  of  the  river  cannot  safely  be  reduced. 
On  the  other  hand,  the  rapid  appreciation  in  the  cost  of  labor  and 
materials,  if  continued,  may  cause  the  work  to  cost  more  than  the 
estimate. 

The  estimate  was  as  follows: 

SKCTION  II.— WESTERN  AND   ATLANTIC  RAILROAD  BRIDGE  TO  WESi:  POINT,   GEORGIA, 

108  MILES. 

Channel  excavation,  10,773  cubic  yards,  at  |5 f53. 8S5 

Wing  and  riprap  dams,  3,225  cubic  yards,  at  |2.10 6,7?i 

Timber  for  dams,  921,594  feet,  board  measure,  at  %lb  per  thousand 13,  !S4 

Stone  in  crib-dams,  13,121  cubic  yards,  at$l 13,121 

Iron  drift-bolts,  Ac,  6,213  p6unds,  at  6  cents 373 

(These  five  items  from  Assistant  Engineer  Frobel's  estimate.) 

Eight  locks,  6  to  11  feet  lift,  averaging  10  feet  lift,  at  an  average  cost  of  $39,680 

each,  including  excavation,  foundations,  gates,  wickets,  &c 317, 440 

Add  20  per  cent,  for  engineering  and  contingencies til,  079 

466,474 

Very  respectfully,  your  obedient  servant, 

W.  R  King, 
Major  o/Engineen, 
The  Chief  of  ENaiNESRS,  U.  S.  A. 


Digitized  by  VjOOQ IC 


APPENDIX  X. 


IMPROVEMENT  OF  THE  NAVIGATION  AT  THE  FALLS  OF  OHIO  RIVEIt- 
OPERATING  AND  MAINTAINING  THE  LOUISVILLE  AND  PORTLAND 
CANAL. 


REPORT  OF  MAJOR  G.  WEITZEL,  CORPS  OF  ENGINEERS,  BVT.  MAJ.  GEN, 
U,  S.  A.y  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30, 1882.  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 

1.  Falls  of  the  Ohio  River.  |  2.  Operating  and  maintaining  the  Louis- 

ville and  Portland  Canal. 


United  States  Engineer  Office, 

Detroit^  Mwh.^  July  26,  1882. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
relating  to  the  river  and  harbor  improvements  under  my  charge  for  the 
fiscal  year  ending  June  30,  1882. 

Very  respectfully,  your  obedient  servant, 

G.  Weitzel, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  8,  A.  - 


X  I. 

IMPROVEMENT  OF  THE  FALLS  OF  THE  OHIO  RIVER,  INDIANA  CHUTE. 

We  had  an  unusually  good  season  last  fall  for  this  work.  The  river 
went  down  in  August,  1881,  so  that  work  was  begun  on  September  2, 
and  with  the  exception  of  a  slight  interruption  caused  by  a  small  rise 
during  the  latter  part  of  that  month,  was  continued  until  November  7. 
About  4,200  cubic  yards  of  stone  of  the  worst  pi'ojecting  reefs  and 
rocks  were  drilled  and  blasted,  and  nearly  all  dumped  into  the  deep 
water  of  the  pool  lielow. 

A  coffer-dam  was  built  in  the  south  side  of  the  opening  of  the  cross- 
dam  in  the  Indiana  Chute,  for  the  purpose  of  making  the  extension  of 
the  southern  portion  of  this  crossdam  a  moveable  dam  to  the  length  of 
160  feet. 

The  reasons  for  this  are  fully  given  in  my  special  report  dated  De- 
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tioit,  Mich.,  February  10, 1882,  wbicli  is  published  in  Senate  Ex.  Doc.  Xo. 
129,  Forty- seventh  Conp^ress,  first  session.  I  respectfully  request  that 
this  report  be  republished  in  connection  with  this.  The  additional 
works  which,  in  my  opinion,  ate  still  necessary  at  this  point  to  complete 
the  improvement  thereof  in  a  manner  to  serve  the  interests  of  conimerce 
are  enumerated  therein. 

If  Congress  should  make  an  appropriation  to  begin  these  additional 
workft,  they  shquld  be  executed  in  the  order  which  I  give  iu  that  re- 
port. 

The  estimated  cost  of  these  ad<1itioual  works  is  t5,9I5,108. 

The  obstructions  at  this  point  were  navigable  during  the  past  year 
an  unusually  large  number  of  days,  amounting  to  one  hundred  and 
twenty-seven  days  for  descending  boats  onl^',  and  on  one  hundred  and 
fifteen  of  these  days  being  navigable  for  ascending  floats.  The  usual 
annual  average  for  both  is  about  forty-five  days. 

Two  thousand  five  hundred  and  forty-three  vessels,  with  an  under- 
tonuage  of  758,871  tons,  passed  over  the  falls.  In  addition  to  general 
merchandise,  18,545,000  bushels  of  coal,  18,600  tons  of  iron  ore,  and 
1,955,000  feet  of  lumber  passed  over  them. 

The  amount  of  money  which  was  available  for  this  work  on  July  I, 
1881,  was  $71,760.73,  of  which  $11,760.73  remained  over  from  the  appro- 
priation for  the  improvement  of  the  Falls  of  the  Ohio  which  was  made 
iu  1875,  and  the  $60,000  allotted  from  the  appropriations  for  the  improve- 
ment of  the  Ohio  in  1880  and  1881  for  the  Indiana  Chute.  The  whole 
of  the  former  was  expended  on  the  cofter-dam  above  referreil  to  and 
$22,357.87  of  the  latter.  The  balance  available  at  the  beginning  of  the 
present  fiscal  year  was  $37,642.13. 

With  this  amount  and  that  which  may  be  appropriated  by  Congre^ 
at  its  ))resent  session,  the  work  of  removing  the  worst  reefs  and  rock^ 
in  the  Indiana  Chute,  and  the  work  on  the  cross-dam  suggested  in  my 
special  report  of  February  10, 18S2,  should  be  continued,  and  if  the 
amount  of  available  funds  is  suflQciently  large  the  construction  of  the 
extra  set  of  gat^s  in  the  branch  above  the  new  locks  for  high  water  lock- 
age should  be  begun.  Operations  can  be  carried  on  simultaneously  at 
these  three  points  without  the  slightest  interference  with  each  othi*r. 

In  order  to  carry  on  this  work  in  an  economical  manner  and  at  such 
a  rate  that  it  will  interfere  the  least  with  the  great  and  increasing  com- 
merce of  the  river,  the  sura  of  $1,000,000  should  be  appropriated  tor  the 
fiscal  year  ending  June  30,  1884. 

The  appended  report  of  Mr.  P.  J.  Schopp,  assistant  engineer  in  local 
charge  of  the  work,  will  furnish  further  details. 

The  ^ork  is  located  in  the  third  collection  district  of  Kentucky.    The  nearest  port 
of  «ntry  is  Louisville,  Ky. 
The  amount  of  revenue  coUected  at  this  port  during  the  fiscal  year  was  $70,054.21 

The  commerce  and  navigation  of  the  Mississippi  River  and  all  its 
branches  will  be  benefited  by  the  completion  of  this  work. 

Money  statement. 

July  1,  1881,  amount  available. $71,700  73 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outbtanding 

liabilities  July  1,  1881 • 34.118  60 

July  1, 1882,  amount  available 37,644  13 

Amount  allotted  from  appropriation  August  2,  1882,  for  improving  Ohio 
River 35.000  00 

Amount  available  for  fiscal  year  ending  June  30;  1883 72, 642  13 
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REPORT  OF  MR.   P.  J.   8CH0PP,   ASSISTANT  ENQINEKR. 

Louisville,  Ky.,  July  1,  1H82. 

Sir  :  I  have  the  honor  to  siibniit  herewith  report  npou  improviug  Ohio  River,  Indiaua 
Chiit<*,  (luring  the  fiscal  year  ending  Jane  30,  lii82. 

For  a  number  of  yearn  the  stage  of  wat^er  l&as  not  been  so  favorable  as  in  the  last 
working  season.  The  riv«T  being  low  work  was  conimeneed  on  the  2d  of  September, 
and,  employing  as  many  men  as  could  be  had,  vigorously  prosecuted  until  the  close  of 
the  season,  November  7. 

The  reefs  above  the  railroad  bridge  being  considered  the  most  dangerons  and  the 
most  difficult  to  work,  were  iirst  attacked  simultaneously  on  both  sides  of  the  navi- 
l^able  channel  and  also  some  projections  in  the  middle  of  it. 

Part  of  the  left  hand  reef  was  removed  for  a  distance  of  1,200  fe«t  and  the  right- 
hand  reef  blasted  for  a  distance  of  1,300  feet  and  rhe  rock  removed  for  700  feet. 

Unfortunately  the  river  commenced  rising,  and  on  the  24th  of  September  work  had 
to  be  suspended  temporarily.  The  water  during  the  rest  of  the  season  did  not  fall 
enough  to  remove  all  the  rock  blasted  in  that  particular  locality. 

The  r«'sult  of  our  labor,  however,  was  most  buneficial.  In  the  swiftest  part  of  the 
Ohio  Fall«,  where  formerly  exist-ed  a  clear  channel  i>f  only  45  feet,  widened  in  the  sea- 
son of  1880  to  80  fee%  a  width  of  200  feet  is  now  secured  by  last  season's  work. 

As  the  current  proved  too  swift  in  places  for  the  employment'  of  the  whole  force 
above  the  bridge,  the  men  were  set  to  work  on  the  ri(;ht-hahd  reef  l>elow  Kubel's  rock 
reducing  it  in  height,  on  Aleck's  rock  on  the  left  taking  off  2  feet,  and  on  Wave  rock 
ou  the  right  and  left  of  the  channel  reducing  it  also  in  height. 

During  the  two  months  of  work  in  the  Indiana  Chute  about  4,200  cubic  yards  of 
rock  have  been  drilled  and  blasted,  and,  with  the  exception  of  a  few  hundred  yards, 
deposited  in  the  deep  part«  of  the  river. 

At  the  end  of  the  cross-dam,  on  the  left  of  the  Indiana  Chute,  a  breakwater  was  con- 
structed which  may  serve  as  a  coffer-dam  for  the  intended  extension  of  the  dam  by  a 
section  of  160  foet  of  movable  dam  aft4^r  the  system  of  Boul^.  The  iron  work  as  well 
as  the  timber  foundations  for  this  dam  are  now  under  construction. 

The  amount  available  on  the  1st  of  July  was $71,760  73 

Expended  during  the  fiscal  year  1881-1882 34,118  60 

Available 37,642  13 

Should  the  estimated  amount  of  $70,000  to  remove  obstructions  in  the  Indiana  Chute 
be  allowed  for  the  next  %Bal  year,  the  estimated  sum  of  $21,200  for  the  completion  of 
the  movable  dam,  Indiana  Chute,  would  still  be  required  for  the  fiscal  year  1883-1884. 
The  measure  iutn>duced  last  year  of  keeping  a  record  as  accurate  as  could  be  ob- 
tained of  all  the  vessels  with  their  tonnage  passing  over  the^  falls  has  been  continued 
during  the  fiscal  year  inst  closed.    The  falU  were  navigable  for  ascending  aud  descend- 
ing boats  one  hundred  aud  fifteen  days;  for  descending  boats  only,  one  hundred  and 
twenty-seven  days.     During  this  time  there  passed  over  the  falls  2,54't  Vessels  with 
an  undertonnage  of  758,871  tons;  18,545,000  bushels  of  coal,  18,600  tons  of  iron  ore, 
1,955,000  feet  of  lumber  were  transported  over  the  falls. 
A  more  detailed  statement  will  be  found  in  the  annexed  table. 
Very  respectfully,  your  obedient  servant, 

Philip  J.  Schopp, 

Assistant  Engineer. 
Maj.  G.  Wbitzel, 

Corps  of  Engineers,  U,  S»  A, 
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Detailed  statement  of  vessels  passed  over  the  Falls  n/ 1^0  Ohio,  number,  wndertannage,  amount, 
of  coal,  iron  ore,  <fc.,  barriedfor  thejucal  year  ending  Jane  30,  lci82. 


Dftte. 


1881. 
July  .... 
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Becember  . 
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July 

August 
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900 


as;  an 
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120.8681       ^8.600  750       S!e.9e 


SPECIAL    REPORT    ON    IM^PROVEMENT    OP    THE  FALLS  OF  THE   OHIO 

RIVER. 

United  States  Engineer  Office, 

Detroit^  Mich.y  February  10,  1882. 
General:  1  have  received  a  letter  from  your  office,  of  which  the  fol- 
lowing is  a  copy,  viz : 

Officb  of  the  Chief  of  E^ineers, 

Unitkd  States  Armt, 
Washington,  D.  C,  January  II,  1882. 
Sir:  The  following  copy  of  a  resolution  of  the  Senate  of  the  United  States  is  timas 
mitted  far  your  information  and  for  report : 
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"In  the  Senate  of  the  United  States, 

"Jflfitt4iri^9,  1832. 
**  Resolved,  That  the  Secretary  of  War  he  directed  to  inform  the  Senate  what,  if  any, 
additional  works  are  necessary  at  the  Falls  of  the  Ohio  River  to  complete  the  improve- 
ment thereof  in  a  manner  to  serve  the  interests  of  the  commerce  of  the  Ohio  River, 
and  that  he  state  the  reasons  why  such  additiojial  works,  if  any,  are  necessary,  and 
also  submit  an  estimate  of  the  same. 
**  Attest. 

"F.  E.  Shobkr,  n 

**  Acting  Secretary," 

By  command  of  Brigadier-General  Wright. 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Lieut,  Col,  of  Engineers,  Bvt.  Maj,  Gen,,  V,  S,  A, 
MaJ.  G.  Weitzel, 

Corps  of  Engineers, 

In  accordance  with  the  directions  contained  therein,  I  have  the  honor 
to  submit  the  following  report,  viz : 

REPORT. 

Before  furnishing  the  information  called  for  by  the  above  resolution  of 
the  Senate  of  the  United  States,  I  deem  it  my  duty  to  give  a  brief  de- 
scription of  the  obstioictions  known  as  the  Falls  of  the  Ohio,  and  a  con- 
densed history  of  the  improvements  which  have  been  made  on  them.uji 
to  the  present  time. 

I.  DESCRIPTION. 

The  obstructions  to  navigation  in  the  Ohio  River,  known  as  the  falls 
of  the  Ohio,  are  formed  by  an  irregular  mass  of  limestone  lying  in  the 
bed  of  the  river  about  600  miles  below  its  head,  and  about  366  above  its 
mouth.  The  general  direction  of  this  mass  of  rock  is  from  southwest  to 
northeast.  It  is  a  natural  dam,  which  produces  a  deep  pool  just  above, 
the  diiference  of  level  between  the  water  surfaces  in  this  and  in  the 
pool  below  being  about  26  feet  in  low  and  about  18  inches  in  the  highest 
stages. 

In  their  natural  condition  these  falls  or  rapids  were  impassable  dur- 
ing the  largest  portion  of  the  year,  and  at  all  other  times,  excepting 
when  the  river  was  very  high,  navigation  over  them  was  difficult  and 
dangerous.  When  the  river  was  high,  the  navigation  was  carried  on 
in  it  without  any  difficulty. 

There  were  three  channels  over  these  obstructions,  known  as  the 
Indiana,  Middle,  and  Kentucky  chutes. 

The  former  is  the  main  and  longest  channel,  and  was  the  one  most 
navigated.  It  runs  near  the  Indiana  shore,  between  it  and  Ooose  Island, 
and  makes  a  large  bend  near  the  foot  of  the  fall,  called  the  Big  Eddy. 
It  was  4,659  yards,  or  about  2§  miles  long.  At  extreme  low  stages, 
about  one-half  of  its  total  fall,  that  is,  13  feet,  occurred  in  the  first  l,25;i 
yards,  or  about  seven-tenths  of  a  mile,  and  about  two-thirds  of  its  fall, 
that  is,  17J  feet,  occurred  in  the  first  1,986  yards,  or  about  1+  miles. 
When  the  water  rose  7  feet  .at  the  crest  of  the  falls  above  extreme  low- 
water,  it  rose  about  18^  feet  at  the  foot  of  the  channel,  and  the  difference 
of  level  between  the  water  surfaces  in  the  two  pools  was  about  13^ 
feet.  At  this  stage,  the  steamer  Uncle  Sam  barely  made  the  ascent  on  a 
trial.  This  steamer  was  owned  by  Mr.  Paul  Anderson.  Her  measured 
tonnage  was  440 ;  she  drew  9^  feet  of  water,  and  was  propelled  by  an 
engine  of  2^0  horse- power. 

The  Middle  chute  begins  about  the  middle  of  the  river  and  passes 
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down  between  Ooose  and  Bock  islands.  The  length  of  this  channel  is 
about  3,800  yards,  or  2^  miles  long,  and  about  22  feet,  or  almost  the 
entire  fall  is  in  the  last  500  yards.  All  boats  could  ascend  it  when  the 
watei'  at  the  head  rose  about  13  feet.  The  rise  in  the  pool  below  then 
amounted  to  about  29  feet,  aad  the  difference  of  level  between  the  water 
surfaces  of  the  two  pools  was  then  reduced  to  about  9  feet. 

The  Kentucky  chute  lies  nearer  to  the  Kentucky  shore,  and  passes 
down  between  it  aud  Kock  Island.  Its  couditiou  was  similar  to  the 
Middle  chute  and  it  is  navigable  a  little  later  than  the  Middie  chute. 
Almost  the  entire  fall  is  in  the  last  185  yards.  The  shortest  line  across 
this  natural  dam  is  via  the  Middle  and  Kentucky  chutes,  and  is  about 
3,300  yards  or  l|i  miles  long. 

The  observations  which  were  made  and  recorded  established  the  fact 
that  on  an  average  the  falls  were  not  navigable  ten  and  a  half  months 
per  annum. 

The  fact  that  these  obstructions  were  navigable  at  some  stages  and 
not  at  others  arises  from  the  circumstance  (as  indicated  above)  that 
when  the  river  rises  both  pools  rise^  but  not  equally.  The  low.er  one 
rises  by  a  greater  amount  in  a  given  time  than  the  upper  one,  A  simi- 
lar law  exists  as  the  river  falls ;  that  is,  the  lower  pool  falls  more  in  a 
given  time  than  the  upper  one. 

II.— HISTORY. 

I  have  recently  come  into  the  possession  of  a  tracing  of  an  engraving 
made  for  "Campbell's  edition  of  Finlay's  Historj^  of  Kentuck5%  1793.^ 
This  engraving  bears  the  title,  "A  plan  of  the  Rapids  of  the  Ohio." 
On  it  is  indicated  the  location  of  a  proposed  canal  around  these  obstruc- 
tions, and  there  is  a  note  which  reads,  "  From  A  to  B  a  canal  is  intended 
to  be  cut."  The  point  A  is  placed  just  inside  of  the  mouth  of  Bear- 
grass  Creek,  and  B  just  around  the  turn  in  the  Kentucky  shore  below 
the  present  mills  of  the  Louisville  Cement  Company.  The  canal  is 
drawn  running  parallel  to  and  but  a  short  distance  inside  of  the  Ken- 
tucky shore  line. 

It  seems,  then,  even  at  that  early  date  the  question  of  constructing 
a  canal  around  these  obstructions  was  agitated.  I  have  not,  however, 
been  able  to  discover  any  records  of  such  agitation  earlier  than  1802. 
Beginning  in  that  year,  various  plans  were  from  time  to  time  suggested 
and  attempted  to  be  carried  out,  by  individuals,  associations,  api>eals 
to  Congress,  and  incorporated  companies,  but  without  success. 

The  legislature  of  Kentucky  being  impressed  with  the  importance  of 
the  subject,  and  finding  the  general  government  disinclined  to  prose- 
cute the  work,  in  1825  granted  a  charter  to  a  stock  company,  author- 
izing them  to  construct  a  canal  around  the  Falls  of  the  Ohio  within  the 
State  of  Kentucky.  The  act  granting  this  charter  was  approved  Jan- 
uary 12,  1825,  and  fixed  the  time  of  completion  of  the  canal  at  three 
years  from  that  date.  It  becoming  apparent  that  the  company  would 
not  be  able  to  complete  the  work  in  that  time,  the  latter  was  extended 
by  three  subsequent  acts  to  February  6, 1831. 

'  The  capital  stock  of  the  company  was  fixed  at  $600,000  by  the  origi- 
nal charter.  This  was  enlarged  by  two  subsequent  acts,  and  finally 
fixed  at  $1,000,000.  By  the  acts  of  Congress  approved  May  13, 1826, 
and  March  2,  1829,  the  government  became  the  owner  of  2vi35  of  the 
10,000  shares  of  stock  in  the  company,  for  which  it  paid  the  par  value, 
$233,500.  Both  of  these  acts  of  Congress  provided  that  the  Secretary 
of  the  Treasury  should  vote  for  president  and  directors  of  the  company 
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according  to  the  number  of  shares  owned  by  the  government,  and  should 
receive  upou  this  stock  the  proportion  of  the  tolls  which  should,  from 
time  to  time,  be  due  to  the  United  States  for  the  shares  aforesaid. 

Thus,  the  government,  for  the  first  time  in  its  history,  I  believe,  be- 
came a  stockholder  in  a  private  corporation  chartered  by  a  State,  and 
that,  too,  in  one  whose  object  was  to  overcome  obstructions  to  naviga- 
tion in  a  national  highway. 

The  company  had  great  difficulties  to  encounter  in  raising  money  and 
otherwise,  but  the  work  was  prosecuted  with  energy,  and  the  canal  was 
opened  and  the  first  boat  passed  through  it  on  December  22,  1830,  al- 
though many  improvements  on  it  were  subsequently  made.  As  origi- 
nally cotistructed,  it  was  1.9  miles  Jong,  64  feet  wide,  and  had  three  com- 
bined lift  locks  at  its  lower  end,  each  chamber  having  an  available  length 
of  about  185  feet,  and  a  length  between  miters  of  about  198  feet,  a  width 
of  50  feet,  and  a  lift  of  about  8  feet  5J  inches.  The  total  cost  of  the 
work  was  $1,019,277.09.  This  includes  the  purchase  of  land. 
•  When  the  canal  was  completed  its  dimensions  were  thought  to  be 
sufficient  for  all  time,  but  in  a  little  over  twenty  years  (in  1852)  only 
fifty -seven  one-hundredths  of  the  tonnage  engaged  in  the  Western  rivers 
could  pass  through  the  locks. 

In  a  few  years  after  the  canal  was  opened,  many  complaints  were 
raised  against  it.  Jt  was  urged  as  an  objection  that  it  was  a  monopoly 
granted  to  private  individuals,  in  the  construction  and  control  of  a  work 
which  wa«directlyconuepted  with, and,in  effect,  partof  agreat  "national 
highway;'^  that  the  tolls  levied  wei-e  such  as  to  impose  a  heavy  tax  on 
Western  commerce,  which  ought  not  to  be  at  the  mercy  of  private  cor- 
porations or  individuals. 

The  total  amount  of  tolls  collected  up  to  January  1, 1842,  or  in  eleven 
years,  was  greater  than  the  original  cost  of  the  work,  as  the  following 
table  will  show : 


Tear. 

Amount  of 
tolls  col- 
lected. 

1831 

$12,780  77 

1832 

25,756  12 

1833        

60,730  02 

1S34 

61,848  17 

1835 

80,105  24 

1836 

88,843  23 

1837    

145,424  69 

1838 

121, 107  16 

1839    

180,364  01 

1840 

134, 904  55 

1841 --         -    --   -     -   -     - 

118,944  59 

Total 

1,025,845  45 

At  this  time  many  of  the  stockholders  had  l>ecome  of  the  opinion  that, 
in  order  to  quiet  the  public  and  unfetter  commerce,  the  canal  should  be 
taken  and  held  by  the  United  States,  be  enlarged  with  all  reasonable 
dispatch,  and  made  free. 

With  the  view  to  the  accomplishment  of  this  object,  an  act  was  passed 
by  the  legislature  of  Kentucky,  which  was  approved  January  21,  1842. 
This  act  amended  the  charter  of  the  company,  so  that  in  lieu  of  declar- 
ing dividends  the  board  of  directors  were  authorized  to  purchase  the 
stock  held  by  private  individuals  with  the  net  income,  and  that  when 
the^e  shares  were  all  purchased  to  transfer  the  same  to  the  United 
States  on  the  condition  that  the  government  would  only  levy  sufficient 
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tolls  to  keep  the  same  in  repair  and  pay  tbe  necessary  superintendence, 
custody,  and  expenses,  and  make  all  necessary  improvements  so  as  fully 
to  answer  the  purpose  of  its  establishment. 

The  stockholders  met  on  July  4,  1842,  and  accepted  this  amended 
charter  unanimously.  Mr.  John  Hulme,  superintendent  of  tbe  canal, 
represented  the  stock  owned  by  the  United  States  under  a  power  of 
attorney  from  the  Secretary  of  the  Treasury,  and  verbally  accepted  the 
same,  although  he  did  not  have  his  vote  entered  of  record,  because  he 
had  received  no  instructions  from  the  Secretary  of  the  Treasury,  although 
he  had  given  the  latter  due  notice  of  the  time  and  object  of  the  meeting. 

After  December  31, 1842,  the  company,  in  pursuance  of  the  provisions 
of  this  amended  charter,,  discontinued  all  further  dividends  and  pro- 
ceeded to  appropriate  the  net  proceeds  of  the  canal  to  the  purchase  of 
the  private  stock. 

Up  to  thisdatetheaggregateamountof  tolls  collected  was  $l,120,350.5o. 
The  aggregate  amount  of  cash  dividends  paid  out  was  $822,539. 


Yeiir. 


Cash  dhi- 


1834 , $59.19! 

1836 j  M.IM 

1836 5«.»j2 

1»J7 10«.5K 

1838 lM.rN 

1839 13S.!« 

1840 •  8a.4Si 

1841 *  125,  WJ 

1842 }  70,314 

Total I  822.531 

I 

Of  this  amount  the  government  received  $257,778,  and  in  addition 
five  hundred  and  sixty-seven  shares  of  stock  in  lieu  of  dividends.  Ou 
January  1, 1843,  the  government  was  the  owner  of  two  thouannd  nine 
hundred  and  two  shares  of  stock,  whose  par  value  was  $290^200.  It 
had,  therefore,  a  benefit  in  twelve  years  of  $314,478  on  its  original  invest- 
ment of  $233,500.  In  pursuance  of  the  provisions  of  the  amended  char- 
ter of  January  21,  1842,  all  tbe  private  stock  except  five  shares  were 
purchased  during  the  next  twelve  years.  The  five  shares  were  held  by 
the  president  and  directors  under  instructions  from  the  Secretary  of  the 
Treasury,  in  order  to  preserve  the  legal  organization  of  the  company. 
The  following  table  shows  how  and  when  this  private  stock  wa8  pur- 
chased : 


Year. 


1M3.. 
1844  . 
1845.. 
1846.. 
1.-47.. 
1848 . . 
1849  . 
1^50.. 
1851.. 
1W2  . 
18.">3 . . 
1854.. 


I^amber  of 
Hbaren  par- 
cbaaed. 


Total  amoant, 
paid. 


Total  . 


471 
M4  I 

771  I 

0K5  I 

667  , 

526 

634 

410 

4(10 

610 

530  ■ 

805 


7,003 


970, 145 
8H,40ri 
129. 5i8 
117.705  I 
lM.i«i 
102.570 
129.3:16 
100.110 
88.H00 
140.  010 
1«7.200 
202,200 


ATerac« 
price  p*r 
share. 


$148  ft 
ISB0» 
]t«  W 
177  M 
186  «• 

213  M 
222  «• 
231  00 
84V  M 

251  i: 


1,410,062 
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From  this  table  it  seems  that  the  price  per  share  was  originally  fixed 
at  $150,  and  that  9  per  cent,  interest  was  added  for  each  year  until 
imrchased.  There  is  an  error,  probably  of  print,  in  the  document  from 
which  I  have  taken  the  table.  The  number  of  shares  of  private  stock 
purchased  was  7,093  and  the  cost  was  $1,419,062. 

At  this  time  the  stock  stood  as  follows :  Held  by  directors  individually, 
five  shares ;  held  by  directors  in  trust  for  the  United  States,  seven  thou- 
sand and  ninety- three  shares;  held  by  the  United  States,  two  thousand 
nine  hundred  and  two  shares;  total,  ten  thousand  shares. 

The  United  States  had,  therefore,  without  expense,  acquired  nine 
thousand  nine  hundred  and  ninety-five  shares  of  stock,  and  in  conse- 
quence of  the  refusal  by  Congress  at  this  time  to  accept  the  canal,  its 
management  remained  in  the  hands  of  the  five  directors  of  the  com- 
pany. 

In  furtherance  of  the  object  declared  by  the  act  of  January  21,  1842, 
the  legislature  of  Kentucky,  in  1844,  passed  an  act  that  in  the  event  of 
the  United  States  becoming  the  sole  owner  of  the  canal  the  jurisdic- 
tion of  the  State  over  the  canal  should  be  yielded  up  to  the  Govern- 
ment of  the  United  States.    This  act  was  approved  February  22, 1844. 

By  the  purchase  of  the  private  stock  the  canal  in  1855  was  placed  in 
a  condition  and  ready  to  be  surrendered  to  the  United  States.  But  as 
she  had  failed,  and  even  shown  disinclination  to  take  the  canal  and  ex- 
ecute the  trust  declared  by  the  act  of  1842,  the  legislature  of  Kentucky, 
deeming  it  the  best  if  not  the  only  practicable  course  that  could  be 
adopted  to  carry  into  efl;'ect  the  provisions  of  that  act,  passed  another 
act,  which  was  approved  December  19,  1857.  This  act  so  amended  the 
(?harter  of  the  company  as  to  authorize  it  to  construct  a  branch  canal 
and  enlarge  the  old  one,  with  the  revenues  and  on  the  credit  of  the 
corporation,  sufficient  to  pass  the  largest  class  of  vessels  navigating  the 
Ohio  Biver.  The  object  of  this  measure  was  to  enlarge  the  canal  and 
to  present  it  to  the  public,  free  of  tolls,  at  an  early  period. 

On  fJune  21,  1859,  a  meeting  of  merchants,  steamboat  masters  and 
owners,  was  held  in  Cincinnati,  "  to  consider  the  proposed  improve- 
ments at  the  falls,  and  to  adopt  measures  to  bring  the  subject  before 
Congress  at  its  next  session.'^ 

A  committee  was  appointed  which,  together  with  another  committee 
from  Madison,  Ind.,  went  to  Louisville,  and  there  both  were  joined  by 
a  committee  on  the  part  of  the  citizens  of  that  city.  The  Cincinnati 
committee  consisted  of  Messrs.  W.  Hooper,  Lewis  Whiteman,  Edmund 
Dexter,  W.  W.  Scarborough,  Richard  Smith,  Samuel  Davis,  jr.,  Will- 
iam OleuD,  Thomas  Sherlock,  and  John  Williamson ;  the  Louisville 
committee,  of  Messrs.  H.  D.  Newcomb,  A.  L.  Shotwell,  Thomas  H.  Hunt, 
John  Shallcross,  Will.  Watkins,  Benjamin  J.  Adams,  and  D.  S.  Bene- 
dict. 

It  would  be  impossible  to  find  anywhere  sixteen  laymen  who  were 
better  qualified  to  give  an  opinion  on  the  subject  submitted  to  them, 
nor  could  anywhere  a  same  number  of  gentlemen  be  found  whose  char- 
acter and  standing  entitled  their  views  to  greater  respect  and  con- 
fidence. 

They  were  unanimously  of  the  opinion,  after  having  investigated  the 
subject  thoroughly,  that  the  most  desirable  immediate  improvement  of 
the  Falls  of  the  Ohio  wa-s  to  enlarge  the  old  canal  with  turnouts  to  admit 
oS  boats  passing  each  other,  and  with  a  branch  extending  to  below  the 
foot  of  Sand  Island. 

In  their  report  the  following  statements  were  italicized: 
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Onr  commerce  ha«  Imilt:  and  paid  for  this  canal  which  the  govemmeut  now  ovms 
and  assumes  to  control. 

As  matters  nosv  stand  the  Government  of  the  United  States  is  the  great  tmprae/ieahfe 
in  the  way  of  the  improvement  of  the  Ohio  River ;  virtually  it  is  the  obstraction  ar.  thr. 
falls,  and  not  the  rocks  in  the  riv.  r*s  bed.  These  would  crumble  at  the  t4)uch  of  )iri  v&te 
<*nt4^rprise.  Grasping  its  stock  in  th«  present  canal,  the  government  iasnea  its  injauc- 
tion  against  even  the  employment  of  its  revenues  in  its  amelioration. 

The  Secretary  of  the  Treasury  had  forbidden  the  directors  to  apply 
the  revenues  of  the  canal  to  its  improvement. 

Theu,  by  the  act  of  May  24,  1860,  Congress  ratified  the  authority 
granted  by  the  act  of  the  Kentucky  legislature  with  the  proviso  that 
the  president  and  directors  of  the  company  should  in  no  way  u.*4e  or 
I)ledge  the  finth  or  credit  of  the  United  States,  and  that  when  the  en- 
largement was  corapleted  and  paid  for  no  more  tolls  should  bo  collected 
than  an  amount  sufficient  to  keep  the  canal  in  repair  and  pay  necessary 
expenses  of  superintendence  and  management. 

In  the  mean  time  the  government  had  ordered  three  surveys  of  the 
Falls  of  the  Ohio.  These  were  made  in  1843, 1845,  and  1853,  by  Captain 
Crsun,  Corps  of  Topographical  EnginetH^;  Lieutenant-Colonel  Long, 
Cori)s  of  Topographical  Engineers,  and  a  Board  composed  of  Lieutenant- 
Colonel  Long  and  Col.  William  Tunibull,  of  the  Corps  of  Topographical 
Engineers,  and  Mr.  Charles  B.  Fisk,  respectivel3\  No  action,  however, 
was  taken  upon  their  report. 

Immediately  after  the  act  of  Congress  of  May  24, 1860,  had  been  ap- 
l)roved,  the  directors  of  the  canal  raised  money  by  issuing  bonds,  pur- 
chased land,  antl  engaged  the  services  of  Mr.  Theodore  R.  Soowden,  the 
distinguished  hydraulic  engineer.  Under  his  direction  detai1e<t  plans 
were  prepared,  and  the  work  of  enlargement  was  commenced.  The 
civil  war  so  increased  the  cost  of  labor  and  material  that  the  estimatt's 
were  greatly  overrun,  and  in  1806,  after  expending  about  1 1,825,403, 
the  directors  were  compelled  to  suspend  the  work. 

On  October  1, 1859,  Mr.  Scowilen  addressed  a  letter  to  Mr.  William 
Hooper,  chairman  of  the  joint  committees  above  mentioned,  in  which 
he  ^ave  his  plans  for  the  improvements,  premising  that  they  embodied 
those  recommended  by  those  committees  and  the  canal  company  for 
passing  every  description  of  vessels  navigating  the  Western  waters 
around  the  falls. 

They  consisted  in  widening  the  water  way  from  64  to  100  feet,  by  re- 
moving 36  feet  from  the  south  side,  and  lining  both  sides  with  a  verti- 
cal dry  wall,  17  feet  high,  in  fixing  the  depth  of  water  in  the  canal  at 
the  lowest  stage  to  be  6  feet  over  ** miter  sill  and  all,"  in  removing  the 
abrupt  angle  in  the  old  canal  and  substituting  a  regular  easy  curve,  in 
providing  three  passing  plades,  in  constructing  a  guard-gate  at  the  head, 
in  constructing  a  dam  or  crib  protection  of  timber  and  stone,  about  600 
feet  long,  extending  eastwardly  from  the  hea<l  of  the  canal,  and  remov- 
ing all  the  projecting  points  of  rocks  inside  of  it  to  protect  boats  pass 
ing  in  and  out  of  the  canal  from  accident  or  delay,  by  being  carried 
with  the  strong  current  that  sets  out  over  the  falls  against  the  ledge  of 
rocks,  and  in  providing  a  fioating'  boom  at  the  head  of  the  canal  to  ex- 
clude ice  and  drift;  the  new  locks  to  be  placed  1,500  feet  below  the 
old  locks  and  be  connected  with  the  old  canal  by  a  branch  2,600  feet 
long,  the  locks  to  be  two  combined,  each  having  a  lift  of  13  feet^  ami 
the  rocks  at  the  foot  of  the  canal  to  be  blasted  and  removed  to  open  a 
wide  and  safe  channel  for  going  in  and  out  of  the  canal. 

To  save  expense  it  was  subsequently  concluded  to  reduce  the  width 
of  water-way  to  90  feet. 
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When  the  directors  were  compelled  to  atop  the  work,  as  above  stated, 
in  1866,  its  condition  was  as  follows,  viz: 

The  masonry  work  of  the  new  locks,  upper  gaard-gates,  and  Elm 
Tree  Garden  Bridge  was  finished,  excepting  the  miter-sills  of  the  new 
locks,  the  stones  for  which  were  on  hand  but  not  placed. 

The  bridges  were  built. 

The  timber  for  the  gates  wa«  on  hand  and  partly  framed. 

Tlie  machinery  for  moving  the  gates  was  partly  finished  but  not  de- 
livered. 

The  rock  ledge  below  the  locks  had  not  been  removed. 

The  lock  chambers  and  space  from  the  locks  to  the  liver  were  almost 
entirely  filled  with  sediment,  and  willow  trees,  3  inches  in  diameter,  were 
growing  in  the  locks. 

A  large  portion  of  the  excavation  in  the  branch  canal  and  basin  was 
done,  but  a  heavy  bank  still  separated  the  new  branch  from  the  old 
canal.  A  very  small  part  of  the  earth  excavation  along  the  south  bank 
lor  widening  the  canal  had  been  made,  and  the  earth  excavation  for  the 
turnout  basin  below  the  Elm  Tree  Garden  Bridge  had  been  almost 
completed. 

At  the  next  session  of  Cdngress  a  "joint  resolution  providing  for  the 
necessary  surveys  for  a  ship-canal  around  the  Falls  of  the  Ohio  River, 
for  military,  naval,  and  commercial  purposes,^'  was  passed.  It  was  ap- 
proved March  29, 1867.  It  authorized  and  directed  the  Secretary  of 
War  to  cause  surveys,  with  plans  and  estimates  of  cost,  to  be  made  by 
an  officer  of  Engineers,  for  a  shipcaual  around  the  Falls  of  the  Ohio 
Kiver,  on  the  Indiana  side  thereof,  of  suitable  location  and  dimensions, 
for  military,  naval,  and  commercial  purposes,  and  also  to  cause  said  offi- 
cer to  estimate  the  expense  of  completing  the  Louisville  and  Portland 
Canal,  on  the  Kentucky  side  of  said  falls,  according  to  the  plan  on 
which  the  said  canal  company  was  then  progressing  with  said  work. 

I  was  assigned  to  this  duty  and  began  the  survey  in  July,  1867.  My 
report  on  it  is  dated  February  8, 1868,  and  may  be  found  in  the  report  of 
the  Chief  of  Engineers  for  the  year  1868,  beginning  on  page  528. 

The  bonded  indebtedness  of  the  company  at  this  time  was  $1,567,000, 
payable  in  almost  equal  amounts  in  1871, 1876, 1881,  and  1886,  and  bear- 
ing 6  per  cent,  (currency)  interest,  payable  semi-annually. 

In  my  report  of  the  survey  I  recommended,  for  the  reasons  given,  not 
only  the  immediate  enlargement  of  the  Louisville  and  Portland  Canal, 
but  also  the  immediate  coustruction  of  a  new  canal  on  a  proper  route 
on  the  Indiana  side,  with  a  width  of  120  feet  and  new  locks  100  by  400 
feet.  I  believed  then,  and  do  now,  that  the  radical  improvement  of 
these  obstructions  demanded  both,  and  that  the  commerce  of  the  Ohio 
Kiver  was  entitled  to  the  most  generous  treatment  at  this  locality. 

In  order  to  re<luce  the  expense  of  rock  excavation,  and  the  delay  at- 
tending it  on  the  two  works,  and  believing  that  with  these  two  canals 
constructed  it  would  be  unnecessary  to  risk  the  dangers  of  navigating  the 
falls,  which  were  just  being  increased  by  the  construction  of  the  piers 
for  a  railroad  bridge,  1  recommended  the  construction  of  two  low-water 
dams ;  one  of  these  across  the  river  at  the  crest  of  the  falls,  and  the 
other  below  Kew  Albany.  The  latter  was  afterward  changed  to  the 
head  of  Sand  Island  to  give  more  water  in  the  Kentucky  channel,  and 
thus  obtain  the  necessary  depth  there  without  expensive'  under- water 
rock  excavation. 

With  regard  to  the  enlargement  of  the  Louisville  and  Portland  Canal, 
I  followed  the  plans  of  Mr.  Scowden  almost  to  the  letter. 

I  had  known  this  distinguished  engineer  by  reputation  during  a  con- 
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siderable  period.    I  had  verbal  commanications  with  him  concerning^  the 
work  whenever  the  opportunity  presented  it«elf. 

The  only  noteworthy  changes  I  made,  after  consultation  with  him, 
were  as  follows,  viz : 

I  still  further  reduced  the  width  of  the  canal  to  about  85  feet  for  the 
sake  of  economy.  It  is  now  really  8G^  feet  wide.  I  built  a  high-water 
channel  in  the  river  through  the  outer  half  of  the  draw  in  the  railroad 
bridge,  for  the  accommodation  of  boats  when  the  river  was  so  high  that 
they  could  not  pass  under  the  bridge  through  the  wide  span  without 
lowering  their  chimneys,  and  I  made  the  apron  or  crib  <lam  at  the  head 
of  the  canal  1,800  instead  of  600  feet  long,  and  raised  it  very  consider- 
ably. 

My  report  of  February  8, 1868,  of  this  survey  was  brought  to  the  at- 
tention of  Congress,  which  was  then  in  session. 

This  Congress,  at  that  session  and  the  next  one,  failed  to  pass  a  de- 
tailed river  and  harbor  bill. 

An  act  was  passed  at  its  first  session,  and  approved  July  25,  1868, 
which  appropriated  $1,500,000  for  river  and  harlx)r  works,  to  be  ex- 
pended under  the  direction  of  the  Secretary  of  War,  with  the  proviso 
•that  said  expenditures  should  not  be  applied  to  any  works  not  mentioDed 
in  the  bill  which  passed  the  House  on  June  30, 1868.  This  bill  contained 
a  section  which  appropriated  the  sum  of  $450,000  toward  completing 
the  Louisville  and  Portland  Canal,  in  accordance  with  the  plans  and  es- 
timates made  in  my  report,  and  assuming  the  payment  of  the  outstand- 
ing canal  bonds,  with  the  proviso  that  all  title  and  right  in  the  canal 
and  its  appurtenances  be  ceded  to  and  vested  in  the  United  States,  and 
that  the  State  of  Kentucky  should  relinquish  all  claim  to  the  govern- 
ment of  the  same,  the  canal  to  be  and  remain  free  on  and  after  its  com- 
pletion, except  so  much  toll  as  should  be  necessary-  to  operate  the  same 
and  keep  it  in  repair. 

In  this  distribution  of  this  money  the  Secretary  of  War  allotted 
$85,000  to  the  falls  of  the  Ohio. 

The  Chief  of  Engineers,  by  letter  dated  July  31,  1868,  informed  roe 
that  this  sum  was  available  for  expenditure  during  that  working  season, 
if  practicable,  towards  the  construction  of  the  two  dams  proposed  by  me 
for  the  improvement  of  the  falls  of  the  Ohio,  and  I  was  directed  to  pro- 
ceed at  once  to  carry  out  the  work  thus  provided  for.  If  it  were  essential 
to  expedite  the  work  I  might  do  it  by  hired  labor  and  purchase  of  ma- 
terial in  open  market,  and  also  use  the  telegraph. 

Then  on  August  27, 1868,  the  Chief  of  Engineers  wrote  me  a  letter 
in  reply  to  one  from  me,  dated  August  22, 1868,  in  which  I  recommended, 
as  I  had  done  in  my  annual  report  preceding,  that  a  crib-dam  be  sub- 
stituted for  the  one  of  masonry  proposed  to  be  built  iicross  the  crest  of 
the  falls  of  the  Ohio,  approving  this  recommendation. 

He  then  cautioned  me  to  bear  in  mind  that,  inasmuch  as  the  act  of 
July  25,  1868,  provided  that  none  of  the  expenditures  should  be  applied 
to  any  works  not  mentioned  in  the  bill  which  passed  the  House  on  Jane 
30  previous,  no  portion  of  the  allotment  could  be  expended  on  the  In- 
diana side  of  the  river,  or  in  view  of  such  tcorJc  at  any  future  day^  but  was 
solely  applicable  to  work  incident  to  the  extension  of  the  Louiwille  amd 
Portland  Canal. 

My  annnar  report  for  the  fiscal  year  ending  June  30, 1869,  contains 
the  following  remarks,  viz : 

I  made  no  arrangements  to  commence  work  on  the  lower  dam,  becanse  the  amount 
of  money  allotted  would  not  warrant  it,  and  also  becanse  its  constrnctinn  before  the 
actnal  extension  of  the  Louisville  and  Portland  Canal  would  be  very  injudicious.    Tho 
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construction  of  the  upper  dam  before  said  extension  is  completed  urill  be  au  obstroo 
tion  to  navigation  at  certain  stages  for  boats  too  large  to  pass  tbrongh  the  old  locks, 
which  are  still  in  use,  and  is  another  reason,  in  addition  to  the  very  many  already 
given  by  me  in  my  previous  reports,  and  by  officers  who  have  treated  this  subject  be- 
fore me,'  why  the  'proper  amount  of  money  necessary  to  enlarge  the  body  of  the  old 
canal,  and  complete  the  branch  to  the  new  locks,  should  at  once  be  appropriated. 

A  letter  from  the  Chief  of  Engineers,  of  May  12,  1869,  had  informed 
me  that  $180,000  additional  had  been  allotted  by  the  Secretar^^  of  War 
to  the  improvement  of  the  falls  of  the  Ohio  under  the  act  of  April  10, 
1869,  and  that  there  was  no  restriction  as  to  the  manner  in  which  the 
appropriation  was  to  be  expended. 

I  was  subsequently  informed  that  1  per  cent,  of  this  allotment  had 
been  deducted,  leaving  $178,200.  I  therefore  said,  in  the  annual  report 
above  quoted : 

I  had  already  come  to  the  conclusion,  long  before  receiving  this  authority,  and  I 
was  sustained  in  my  conclusions  by  the  great  experience  of  the  directors  of  the  Louis- 
ville and  Portland  Canal,  that  the  most  important  thing  was  first  to  enlarge  and  im- 
prove the  entrance  to  the  head  of  the  canal  as  far  as  the  upper  guard-eates,  and  what* 
ever  balance  there  might  be  left  to  employ  in  opening  the  new  locks  into  the  main 
trunk  of  the  canal. 

It  seems  that  after  the  first  allotment  was  made,  it  occurred  to  the 
authorities  in  Washington  that  under  an  organic  law  of  the  United 
States,  which  is  now  given  in  section  355,  Revised  Statutes,  none  of  it 
could  be  legally'  expended  on  the  canal,  because  the  canal  had  not  been 
purchased,  nor  had  the  legislature  of  Kentucky  ceded  unconditional 
jurisdiction.  After  the  act  of  April  10, 1869,  was  passed,  the  Chief  of 
Engineers,  General  Humphreys,  in  order  to  secure  a  portion  of  it  for  this 
work,  addressed  a  letter,  dated  April  15, 1869,  toGeneralJohn  A.  Raw- 
lins, Secretary  of  War.  This  letter  may  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1869,  beginning  on  page  277.  After  presenting 
the  claim  of  this  work  for  a  portion  of  the  appropriation,  he  says : 

After  a  careful  examination  and  consideration  of  the  whole  subject,  I  am  decidedly 
of  the  opinion  that  an  allotment  of  some  portion  of  the  recent  appropriation  for  rivers 
and  harbors  to  the  enlargement  of  the  canal  may  be  properly  made,  and  I  therefore 
recommend  it. 

This  letter  and  the  whole  subject  were  considered  and  discussed  in 
Cabinet  meeting,  and  General  Humphreys's  opinion  was  approved  and 
adopted  by  the  Administration. 

This  danger,  which  seemed  at  one  time  to  threaten  the  very  life  of  the 
work  at  the  start,  was  thus  removed. 

In  the  summer  of  1869  the  merchants,  manufacturers^  and  steamboat 
owners  of  this  valley,  seeing  the  slow  progress  of  the  work,  owing  to  the 
small  amounts  allotted  to  it,  again  took  hold  of  this  matter  with  great 
earnestness  and  determination. 

The  river  and  harbor  act  of  July  11, 1870,  appropriated  $260,000  for  it. 
By  joining  hands  with  those  interested  in  the  commerce  of  the  Upper 
Mississippi,  a  special  act  appropriating  $200,000  was  passed  at  the  next 
session,  and  approved  January  18,  1871.  The  river  and  harbor  act  of 
March  3, 1871,  appropriated  $250,000.  With  the  sums  thus  allotted  and 
appropriated,  the  work  was  pushed  as  vigorously  as  possible,  and  on 
February  26, 1872,  the  new  locks  were  opened  to  commerce,  and  the 
largest  cl^s  of  boats  could  pass  through  the  canal.  A  great  deal,  how- 
ever, remained  to  be  done  to  complete  it  according  to  my  original  plans. 

The  river  and  harbor  act  of  June  10,  1872,  appropriated  $300,000  for 

continuing  the  work,  and  directed  the  Secretary  of  War  to  report  to 

Congress  at  its  next  session,  or  sooner,  if  x>racticable,  the  condition  of 

the  canal,  and  the  provisions  necessary  to  relieve  the  same  from  inoum- 
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brance,  with  a  view  to  such  legislation  as  would  render  the  same  fe 
to  commerce  at  the  earliest  practicable  period,  subject  only  to  such  t«£? 
as  may  be  necessary  for  the  superintendence  and  repair  thereof,  "icW 
shall  not^  after  the  passage  of  this  actj  exceed  five  cents  per  tan,^ 

By  letter  from  the  Chief  of  Engineers,  dated  June  19,  1872, 1  wa5§ 
rected  to  give  official  notice  to  the  president  and  directors  of  thecal 
company  of  the  provisions  of  the  last  clause  of  this  item,  relatiiif  te 
tolls.  I  did  so,  apd  received  a  reply  from  Mr.  J.  F.  Sp^ed,  president^ 
the  company,  dated  June  27, 1872,  that  the  company  would  do  nothiB* 
that  might  be  construed  into  an  acknowledgment  that  the  govemmm 
could  fix  the  rate  of  tolls  for  the  use  of  the  canal  until  the  joint  resok- 
tion  of  the  Kentucky  legislature,  approved  March,  1872,  had  beenooe^ 
plied  with  by  the  United  States ;  that  the  company  had  been  advised 
that  a  permission  to  expend  the  $300,000  appropriated  by  the  abou 
item  in  continuing  the  work  on  the  canal  might  be  regarded  as  anac- 
knbwledgmeut  of  a  right  ia  the  government  to  fix  the  tolls  at  o  eeas 
per  ton,  and  that  therefore  justice  to  the  creditors  of  the  company  ad 
duty  to  the  State  compelled  them  to  decline  the  appropriation  and  re- 
fuse the  use  of  the  canal  for  its  expenditure. 

Mr.  Speed  subsequently  wrote,  in  reply  to  another  letter  from  me. 
that  the  whole  appropriation  was  declined,  and  that  no  part  of  itooiiU 
be  expended  on  any  property  of  the  compan3\ 

Previous  to  this  time  the  directors  and  1  had  worked  in  perfect  har- 
mony. They  had  always  met  all  of  my  requests  with  courtesy,  and  b^ 
granted  them  as  speedily  as  the  duties  of  their  trust  would  warrant 

This  matter  resulted  in  a  correspondence  which  was  made  the  subject 
of  a  special  report  by  me,  dated  September  20,  1872,  and  can  be  foand 
in  the  Report  of  the  Chief  of  Engineers  for  1872,  beginniug  on  page  U\  | 

I  determined  to  go  on  with  the  work  under  the  appropriation,  and  rt- 
quested  that  the  district  attorney  (Col.  G.  C.  Wharton)  be  ordered  to  ad 
as  my  counsel,  and  prevent  the  directors  from  interfering. 

Through  the  good  sense  of  Hon.  James  Speed,  the  counsel  for  the  di- 
rectors, Colonel  Wharton,  and  their  associate  counsel,  it  was  agreed 
after  a  little  preliminary  legal  skirmishing,  to  bring  the  case  at  once  l*^ 
fore  a  judge  of  the  Supreme  Court  of  the  United  States  for  decisici^ 
The  case  was  tried  before  Associate  Justice  Miller,  of  the  United  State 
Supreme  Court.  He  granted  an  injunction  preventing  the  directois 
from  interfering  with  the  work,  but  decided  that  the  directors  aloDe.fi 
that  time,  had  the  power  of  regulating  the  tolls. 

This  judicial  action  was  satisfactory  to  all,  and  removed  another  d^ 
ger  which  threatened  the  completion  of  the  work. 

The  river  and  harbor  act  of  March  3,  1873,  appropriated  $100,OOt» 
for  it,  and  the  Secretary  of  the  Treasury  was  authorized  and  directed  to 
assume,  on  behalf  of  the  United  States,  the  control  and  management  i< 
said  canal,  in  conformity  with  the  terms  of  the  joint  resolution  of  tk 
legislature  of  the  State  of  Kentucky  of  March  28,  1872,  at  such  tisie 
and  in  such  manner  as,  in  his  judgment,  the  interests  of  tiie  United 
States  and  the  commerce  thereof  might  require ;  and  the  sum  of  moo^r 
necessary  to  enable  the  Secretary  of  the  Treasury  to  carry  this  provisi*^ 
into  eflfect  was  appropriated.  This  item  also  contained  a  proviso  tbit 
when  the  United  States  assumed  control  of  the  canal  the  tolls  thereciB 
should  be  reduced  on  vessels  propelled  by  steam  to  25  cents  per  ton,  and 
on  all  other  vessels  in  proportion. 

The  joint  resolution  of  the  Kentucky  Legislature  of  March  28, 1871 
above  referred  to,  was  passed  at  the  nistance  of  parties  interested  m 
the  western  commerce.    Its  object  was  to  enable  the  government  R* 
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make  the  canal  free  by  assuming  the  debt  without  being  compelled  to 
await  the  time  when  the  enlargement  was  completed.  It  may  be  found 
in  full  in  the  Eeport  of  the  Chief  of  Engineers  for  1873,  beginning  on 
page  534. 

Congress  at  its  next  session  passed  the  act  providing  fov  the  payment 
of  the  bonds  of  the  Louisville  and  Portland  Canal  Company  and  taking 
control  of  the  canal.  It  was  approved  May  11, 1874,  and  in  accordance 
with  its  provisions  the  work  was  transferred  to  me  for  and  on  behalf  of 
the  government  on  the  morning  of  June  10,  1874.  This  transfer  took 
efl'ect  at  midnight,  when  the  thirty  days  specified  in  the  act  were  at  au 
end.  The  details  of  this  transfer  may  be  seen  in  the  Report  of  the  Chief 
of  Engineers  for  1875,  Part  I,  beginning  on  page  777. 

The  river  and  harbor  act  of  March  3,  1875,  appropriated  $100,000  to 
complete  the  canal  according  to  my  original  project,  and  since  then  no 
appropriation  has  been  made  to  carry  out  the  other  portion  of  my  plans 
as  given  in  my  report  of  February  8, 1868. 

No  one  interested  in  the  commerce  seems  to  have  taken  any  further 
steps  before  Congress.  It  may  be  that  those  who  desired  a  new  canal 
on  the  Indiana  side  were  not  satisfied  with  the  route  selected  by  me, 
and  therefore  took  no  further  interest  in  it,  and  that,  again,  many  others 
did  not  think  that  the  additional  improvement  should  be  placed  on  that 
side. 

The  events  which  have  happened  since  I  made  that  report  have  shown 
more  strongly  every  succeeding  year  that  I  was  right  in  making  the 
recommendations  that  additional  canal  accommodations  should  be  pro- 
vided here.  But  since  then  I  am  convinced  that  these  should  also  be 
placed  on  the  Kentjicky  side.  We  are  forbidden,  and  properly  so,  from 
urging  appropriations  for  new  works,  and  are  limited  solely  to  giving  our 
views  and  estimates  when  asked  to  do  so  by  proper  authority.  Until 
the  resolution,  which  called  for  this  report,  was  passed,  no  steps  had 
been  taken  since  the  act  of  May  II,  1874,  providing  for  the  transfer  of 
the  canal,  by  any  one  interested  in  the  commerce  of  the  Ohio  River  to 
produce  an  order  and  appropriation  to  begin  the  additional  accommo- 
dations which  were  needed  here. 

Under  the  orders  contained  in  the  letter  from  the  Chief  of  Engineers 
of  July  31, 1868, 1  proceeded  with  the  construction  of  the  apron  dam  at  the 
head  of  the  canal,  and  in  the  period  since  have  several  times  lengthened, 
raised,  and  approved  it,  and  have  removed  the  rock  ledge,  inside  of  it, 
to  canal  bottom.  The  masonary  dam  at  the  head  of  Sand  Island  was  com- 
pletedin  1872,  but  subsequently  abandoned  when  a  very  low-water  season 
enabled  us  to  excavate  the  rock  bed  in  the  Kentucky  channel  to  the  requi- 
site depth,  and  at  a  very  economical  price.  Knowing  that  the  construction 
of  a  dam  on  the  crest  of  the  falls  would  form  a  serious  obstruction  to  as- 
cending navigation  during  a  few  days  in  each  year,  and  that  even  these 
few  days,  would  cause  considerable  expense  and  vastly  more  complaint, 
if  the  additional  wide  canal  were  not  built,  I  have  delayed  its  completion 
as  long  as  I  could.  My  various  annual  reports  show  that  I  prosecuted 
work  on  it  only  during  low-water  seasons,  and  that  I  have  converted  a 
portion  of  it  into  a  movable  dam.  I  took  advantage  of  the  knowledge 
and  experience  gained  abroad  and  in  this  country  concerning  these 
structures.  As  they  are  lowered  as  soon  as  the  river  rises,  they  are  not 
liable  to  the  objections  that  would  be  urged  by  ascending  navigation  to 
a  fixed  dam,  and,  as  will  be  seen  hereafter,  I  propose  eventually  to  con- 
vert the  whole  into  a  movable  dam. 

On  the  morning  of  June  11, 1874,  the  government  took  control  of  the 
Louisville  and  Portland  Canal,  and  the  rates  of  toll  were  fixed  at  5 
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cents  per  ton,  registered  under  tonnage,  for  steamboats,  and  for  other 
craft  in  proportion.  These  rates  were  raised  to  10  cents  in  the  follow- 
ing January,  but  subsequently  reduced  from  time  to  time,  so  that  they 
finally  were  reduced  6J  cents  per  ton,  registered  under  tonnage,  for 
steamboats,  and  for  olher  craft  in  proportion.  Finally  the  canal  was 
made  free  from  all  tolls  after  midnight  July  1, 1880,  by' the  act  of  Con- 
gress of  May  18,  1880.  During  the  period  from  June  11, 1874,  to  mid- 
night July  1,  1880,  the  government  receipts  on  the  canal  amounted  to 
>417,069.38  the  expenditures  to  $380,814.02,  leaving  a  balance  on  hand 
of  $30,255.36,  which  has  been  expended  on  improvements.  Of  the 
amount  expended  by  the  government,  about  $120,000  was  for  i^erma- 
nent  improvements.  The  largest  single  work  which  was  done  under  this 
head  was  to  change  the  old  locks  from  three  chambers  to  two,  so  that 
the  capacity  of  these  old  locks  is  now  increased  to  boats  269  feet  long. 
The  cost  then  of  the  superintendence,  management,  and  ordinary  rei>air 
of  the  canal  during  the  six  years  and  twenty  daj's  while  under  govern- 
ment control  was  about  $267,000,  or  at  the  rate  of  about  $44,000  per 
year.  The  former  management  had  estimated  it  at  $70,000  per  annum. 
A  little  less  than  one  third  of  the  annual  expense  of  operating  the  canal 
is  consumed  in  keeping  the  canal  and  locks  clear  of  the  mud  and  Rilt 
which  high  waters  deposit  in  them. 

During  the  progress  of  the  work,  and  particularly  after  the  govern- 
ment had  assumed  its  control,  I  was  frequently  requested  by  some  of 
the  leading  falls  pilots  to  expend  some  of  the  available  money  in  the 
improvement  of  the  Indiana  Chute.  These  pilots  are  a  class  of  men 
who  are  experts  in  taking  vessels  over  the  falls.  Their  business  had 
been  seriously  impaired  by  the  enlargement  of  the  canal  and  the  re- 
duction of  tolls,  and  it  was  to  their  interest  to  have  this  natural  chan- 
nel improved.  The  improvements  made  at  this  point  had  given  the 
trade  and  commerce  of  the  Ohio  Eiver  a  steady  annual  increase.  Id 
the  absence  of  the  additional  works  recommended  bj'  me  in  my  repon 
of  1868,  the  canal  became  more  and  more  overcrowded  at  each  coal  rise. 
Anything,  therefore,  which  could  give  some  temporary  relief  to  the  ex- 
isting canal  was  a  benefit  to  commerce.  I  therefore,  in  1878,  asked  for 
and  obtained  authority  to  expend  a  small  amount  of  money  in  remoAing 
some  of  the  worst  obstructions  in  the  Indiana  Chute.  This  was  done  in 
1879.  But  in  the  absence  of  any  instructions,  or  even  a  single  inqaiir 
from  Congress,  1  was  not  authorized  to  suggest  officially  the  eontinn- 
ance  of  this  experiment. 

Finally,  on  December  22, 1879,  the  Hon.  Albert  8.  Willis,  United 
States  House  of  Bepresentatives,  addressed  the  Chief  of  Engineers  a 
letter  of  inquiry  on  this  subject,  which  was  referred  to  me,  and  to  wbidi 
I  replied  January  12,  1880.  In  this  letter  I  expressed  myself  favorable 
to  continuing  the  work  of  removing  the  worst  obstructions  in  this 
chute. 

By  the  river  and  harbor  acts  of  June  14,  1880,  and  March  3,  1881, 
$10,000  and  $50,000  respectively,  were  allotted  from  the  appropria- 
tion for  the  improvement  of  the  Ohio  River,  for  this  work.  The  sea- 
son of  1880  was  unfavorable  for  work,  and  none  was  attempted,  a* 
the  greater  portion  of  the  small  sum  of  $10,000  would  have  been  wasted 
in  preliminaries.  Last  season,  however,  was  very  favorable  and  the 
work  was  prosecuted  with  all  possible  diligence  and  energy,  and  con- 
siderable good  work  was  done. 

In  concluding  this  history  I  will  recapitulate  the  ei>ochfl  of  the  worit 
and  financial  items. 

The  original  canal  was  opened  to  commerce  December  20, 1830.    The 
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enlarged  canal  was  opened  on  February  26,  1873.  The  government  as- 
sumed control  June  11, 1874.  The  canal  was  made  free  of  all  tolls  at 
midnight  July  1,  1880. 

The  original  cost  of  the  old  canal  was  $1,011^,277.09.  The  company 
afterwards  expended  about  $120,000  on  it  for  improvements  and  con- 
struction.    Total  cost  of  the  old  canal,  about  $1,140,000. 

The  company  expended  on  the  enlargement  $1,825,403.  The  govern- 
ment, on  the  enlargement  and  appurtenances  about  $1,450,000,  and  ou 
improvements  with  canal  tolls  about  $150,000.  Total  cost  of  the  en- 
largement about  $3,700,000.  Total  cost  of  the  work,  as  it  now  stands, 
a  little  over  $4,800,000. 

The  cost  of  the  work  to  the  government  was  as  follows :  Original 
stock  purchased,  $233,500 ;  appropriated  for  the  enlargement  and  ap- 
purtenances, $1,463,300;  canal  enlargement  bonds  assumed,  $1,172,000. 
Deducting  cash  dividends  received,  which  amounted  to  $257,778,  there 
remains  as  the  net  cost  of  the  work  to  the  government  the  sum  of  a 
little  over  $2,600,000. 

The  amount  of  tolls  collected  by  the  canal  company  from  the  opening 
of  the  original  canal  in  1830  to  the  day  it  was  turned  over  to  the  gov- 
ernment in  1874  was  about  $5,600,000.  The  amount  collected  under 
government  management  was  $417,069.38;  total,  a  little  over  $6,000,000; 
toll  collected,  in  cash,  ou  this  work  during  the  period  of  forty-nine  and 
a  half  years,  or  over,  $1,200,000  more  than  its  entire  cost,  and  about 
$3,400,000  more  than  it  cost  the  government.  In  view  of  these  figures, 
no  argument  nor  comment  seems  necessary. 

III. — ADDITIONAL  WORKS  NECESSAKY  AT  THE  FALLS  OF  THE  OHIO 
EIVEB  TO  COMPLETE  THE  IMPROVEMENTS  THEREOF  IN  A  MANNER 
TO   SERVE   THE   INTERESTS  OF   THE   COMjVIERCE   OF  SAID  RIVER. 

(a.)  About  1,300  feet  in  length  additional  of  the  permanent  dam,  as 
designed  and  partially  constructed  across  the  Ohio  River  on  the  crest 
of  the  falls  should  be  converted  into  movable  dams. 

(b.)  The  entrance  to  the  head  of  the  canal  should  be  very  much  en- 
larged. 

(e.)  Additional  canal  accommodations  around  or  over  these  obstruc- 
tions should  be  provided. 

(d.)  That  portion  of  the  north  bank  of  the  existing  canal  which  has 
thus  far  been  untouched  by  the  work  of  enlargement  should  be  rectified 
and  new  side  walls  built. 

{e.)  A  set  of  gates  should  be  provided  in  the  branch  canal  just  above 
the  new  locks  for  high-water  lockage. 

(/.)  A  new  lock  should  be  built  with  a  chamber  as  wide  as  the  pres- 
ent new  locks. 

(g.)  A  new  dry-dock  should  be  constructed. 

(h.)  The  basin  above  the  head  of  the  present  locks  should  be  enlarged. 

IV. — REASONS  WHY   THESE    ADDITIONAL  WORKS  ARE  NECESSARY. 

1.  Specific  reasons  for  each  case. 

For  (a)  the  construction  of  a  dam  across  the  Ohio  River  on  the  crest 
of  the  falls  was  a  relatively  inexpensive  but  very  important  part  of  the 
original  plans  which  1  recommended  for  the  improvement  of  this  locality 
in  my  first  report,  of  February  8,  1868.  These  plans  contemplated  not 
only  the  completion  of  the  enlargement  of  the  Louisville  and  Portland 
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Canal,  as  begun  by  the  company,  but  also  the  simultaneous  construction 
of  a  wider  canal,  and  one  provided  with  larger  locks  on  the  Indiana  side 
of  the  river.  This  dam  would  save  3  feet  of  diflficult  rock  excavation  in 
both,  and  would  save  a  large  sum  of  money  in  addition  to  raising  the 
pool  above,  and  thus  benefiting  navigation  at  Grassy  Flats  Shoals,  16 
miles  above.  Every  inch  gained  on  this  obstruction  was  a  benefit  to 
navigation.  In  comparison  with  these  advantages  the  fact  which  was 
well  foreseen  by  me,  that  it  would,  on  a  few  days  in  each  year,  make  the 
navigation  of  the  falls  more  difficult,  and  on  some  even  impossible,  could 
have  little,  weight,  since  the  falls  were  in  process  of  being  more  ob- 
structed by  the  piers  of  the  railroad  bridge,  and  my  plan  supplied  a 
new  and  larger  canal  for  commerce,  and  one  that  could  be  used  as  long 
as  it  was  needed  or  desired.  This  dam  was  to  be  continuous,  and  to 
have  but  a  single  opening  in  it  in  the  Indiana  chute,  about  280  feet 
wide,  so  that  at  low  stages  it  would  hold  up  the  water  of  the  pool  above, 
and  produce  a  slight  overflow,  and  thus  make  the  timber  portion  a  j^t- 
manent  construction  by  keeping  it  continually  wet. 

But  on  account  of  the  abnormal  and  insufficient  legislation  during  the 
two  sessions  of  Congress  immediately  after  my  survey  was  made,  and 
the  organic  law  of  this  country  relating  to  the  ownership  of,  and  juris- 
diction over,  sites  for  public  works,  those  in  authority  were  forced  to  di- 
rect me  to  begin  the  work  at  the  wrong  end,  professionally  speaking. 
Thus  the  same  ill-fortune  which  has  attended  the  improvement  of  this 
locality  from  the  very  moment  of  its  inception  in  1793,  followed  it  in  the 
technical  work  which  I  was  about  to  begin. 

Without  the  new  canal  recommended  by  me,  I  knew  that  there  would 
be  much  and  just  complaint  about  this  cross  dam,  and  I  have  been  pros- 
ecuting its  construction  very  slowly,  and  only  in  low  water  seasons,  as 
ray  annual  reports  will  show. 

In  1872  the  question  of  movable  dams,  of  which  the  original  system 
was  invented  in  this  country  by  our  engineers  and  then  called  **  bear- 
trap"  dams,  but  had  apparently  been  forgotten  during  many  years,  was 
again  revived.  The  occasion  which  eventually  led  to  this  revival  was 
the  organization  of  a  Board  of  Engineer  Officers  to  report  upon  a  plan  of 
Mr.  F.  E.  Brunot,  of  Pittsburgh,  for  movable  hydraulic  gates  for  chutes 
and  locks.  It  was  discovered  by  the  researches  made  by  the  members 
of  this  Board  that  our  bear- trap  dam,  which  had  gone  into  disuse  here, 
had  been  noticed  and  improved  upon  by  foreign  engineers,  notably  of 
France,  and  that  quite  a  nutnber  of  these  systems  were  in  successful 
application  in  various  rivers  of  Europe.  This  led  to  their  introduction 
here. 

When,  therefore,  the  season  of  1876  developed  that  the  cross-dam  had 
begun  to  have  the  effect  of  making  it  very  difficult,  at  a  certain  stage, 
for  ascending  navigation  in  the  Indiana  chute,  and  at  that  stage  the 
canal  locks  were  impassable,  I  resolved  to  make  a  part  of  the  existing 
portion  of  the  dam  movable,  and  began  by  placing  300  feet  of  the  sys- 
tem of  Boul^  in  the  middle  chute.  Another  way  to  have  overcome  the 
difficulty  would  have  been  to  raise  the  middle  gates  and  the  walls  of 
the  upper  chamber,  but  still  another  and  better  way  than  the  latter  is 
to  build  an  additional  set  of  gates,  as  I  will  hereafter  show.  This  will 
prolong  the  duration  of  lockage  until  the  falls  are  navigable,  but  will 
not  bring  back  this  navigation  to  its  former  state.  In  onler  to  do  this 
it  is  necessary  to  reduce  the  600-foot  opening  in  the  Indiana  chute  to  280 
feet,  a«  the  original  i)roject  required,  by  two  sections  of  movable  dam  on 
each  side,  and  each  160  feet  long;  to  increase  the  length  of  the  movable 
portion  of  the  dam  in  the  middle  chute  to  500  feet,  and  to  make  alH>ut 
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800  feet  of  the  permanent  dam  between  the  Indiana  and  middle  chutes 
movable  by  the  introduction  of  the  system  of  shutters  according  to 
Th^nard.  This  improvement  will  practically  convert  almost  the  entire 
dam  into  a  movable  dam,  which  can  be  lowered  when  the  river  rises, 
and  thus  almost  completely  restore  the  normal  condition  of  the  naviga- 
tion at  such  times  when  it  is  desired. 

Another  way  of  remedying  this  is  the  one  which  is  invariably  recom- 
mended by  the  falls  pilots  and  boatmen  when  they  have  trouble  in  nav- 
igating the  Indiana  chute,  and  that  is  to  tear  away  the  entire  structure 
and  restore  the  crest  of  the  falls  to  its  natural  condition.  If  I  felt  as- 
sured that  the  improvement  of  this  obstacle  would  not  be  continued,  and 
my  original  plans,  or  some  similar  ones,  would  not  be  executed,  I  would 
unhesitatingly  approve  of  this  recommendation.  But  I  do  not  despair 
of  the  future,  and  it  is  my  duty,  when  in  charge  of  such  a  work,  not  only 
to  consider  the  present,  but  also  the  future  generations. 

It  was  in  this  view  of  my  duty  that  I  allowed  the  cotter-dam  for  the 
foundations  of  a  portion  of  the  movable  dam  on  the  south  side  of  the 
Indiana  chute  to  remain  in  when  the  river  rose  last  fall.  I  did  not  con- 
sider the  cost  of  rebuilding  this  cotter-dam  next  season  so  much  as 
the  time  that  would  be  lost  in  doing  so.  At  that  point  the  room  is 
very  restricted  and  only  a  limited  number  of  men  can  work  to  advantage, 
and  time  is  the  important  thing.  I  might  waste  half  a  dozen  seasons, 
and  the  money  in  building  and  tearing  out  this  cotter-dam,  before  a  long 
enough  low-water  season  came  to  my  rescue.  I  would  not  be  justified  in 
doing  this,  and  hence  I  allowed  this  temporary  structure  to  stand.  As  . 
soon  as  t  get  in  the  foundations  for  the  movable  dam  and  the  trestles 
for  it  I  will  remove  it.  1  knew  that  if  certain  stages  of  the  river  would 
occur  it  would  cause  extra  delay  and  trouble,  but  I  could  not  allow  my 
line  of  action  to  be  entirely  controlled  by  that  consideration,  especially 
as  I  was  not  in  the  lea«t  responsible  for  the  conditions  which  produced 
this  state  of  aff*airs. 

The  question  is  ofte.n  asked  by  men  who  have  navigated  this  river 
during  many  years,  and  was  once  asked  me  by  a  very  distinguished  en- 
gineer, why  I  should  be  in  such  a  haste  to  get  6  feet  of  water  in  this 
canal  at  low  stages,  when  the  radical  improvement  of  the  river  is  so  far 
from  being  comi)lete.  There  are  two  reasons  for  this :  The  first  is  that 
the  falls  of  the  Ohio  are  the  worst  obstructions  on  the  whole  river.  The 
works,  to  give  the  navigation  the  relief  which  it  deserves  here,  should  be 
of  a  permanent  character,  and  will  cost  a  great  deal  of  money.  The  nor- 
mal depth  fixed -for  the  improved  Ohio  Kiver  near  this  obstruction  is  6 
feet  at  low-water.  The  works  here  should  therefore  be  arranged  for 
such  a  depth  on  general  principles.  The  second  reason  is  of  more  pres- 
ent importance  than  the  first.  Every  one  who  has  any  knowledge  of 
this  river  knows  that  if  there  were  no  more  water  in  the  canal  at  the 
lowest  stage  than  on  the  bars  above  and  below,  it  would  fail  just  when 
every  inch  of  water  is  needed  in  it,  that  is,  when  the  river  has  risen  4, 
5,  or  6  feet  above  the  lowest  stage.  As  the  river  rises  the  surface  of 
water  in  the  canal  rises  equally  with  the  surface  of  the  river  at  the  head 
of  the  falls.  Now,  when  the  river  rises  above  the  lowest- water  stage 
and  begins  to  be  used  by  navigation,  there  is  a  rise  of  more  than  1^  feet 
on  all  the  bars  above  and  below  for  every  single  foot  rise  at  the  crest  of 
the  falls  and  in  the  water  surface  of  the  canal. 

If  the  depth  of  water  in  the  canal  at  the  lowest  stage  were  therefore 
left  at  3  feet,  when  there  would  be  7,  8,  or  9  feet  in  it  due  to  a  rise,  there 
would  be  9,  lOJ,  and  12  feet,  resi)ectively,  over  the  bad  bars  above  and 
below.    There  would  then  be  a  deficiency  in  the  depth  of  the  canal  of 
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2,  2^,  and  3  feet,  respectively.  Bat  in  determiniDg  the  available  depth 
of  water  through  the  canal  we  should  always  allow  at  least  1  foot  for  mad 
to  prevent  delay.  So  that  the  real  deficiency  in  the  depth  of  the  canal 
at  these  stages  in  comparison  with  what  it  should  be  would  be  3,  3^,  and 
4  feet,  respectively,  at  snch  times.  Xow,  the  deeper  boats  can  los^  at 
these  stages  the  better  it  pays  them.  To  keep,  then,  a  less  depth  than 
6  feet  in  the  canal  at  the  extreme  low  stage  of  the  river  would  be  a  great 
injury  to  commerce,  and  particularly  from  now  until  the  whole  river  is 
improved. 

This  was  the  main  reason  why  I  wished  to  get  the  extra  depth  at 
present,  even  if  by  doing  so  1  ran  the  risk  of  causing  trouble  at  other 
times ;  for  the  stages  of  water  thus  provided  for  generally  come  after  a 
low-water  season  when  boats  have  been  laid  up,  and  when  they  are  par- 
ticularly anxious  to  carry  large  loads,  and  when  they  are  apt  to  get 
them. 

For  (b).  The  improvement  of  the  entrance  to  the  canal  at  the  head, 
as  has  already  been  seen,  was  the  very  first  matter  which  engaged  my 
attention  when  I  began  operations  on  this  work.  As  much  was  accom- 
plished as  the  means  at  my  disposal  would  permit.  It  is,  however,  far 
from  being  adequate.  This  entrance  is  situated  in  front  of  a  large  part 
of  the  lower  wharf  of  the  city  of  Louisville.  The  local  business  of  thi« 
large  and  growing  city  increases  from  year  to  year,  and  encroaches  upon 
and  interferes  more  and  more  eaeh  year  with  vessels  desiring  to  enter 
the  canal.  The  number  of  the  latter  is  steadily  increasing  each  year, 
also,  and  the  state  of  affairs  now  is  a  great  deal  worse  relatively  than 
it  was  when  I  began  the  improvement  of  this  entrance  in  1808.  A  num- 
ber of  very  serious  and  expensive  accidents  have  already  occurred,  and 
the  danger  of  their  recurrence  is  increasing  from  year  to  year. 

For  (c).  In  my  report  of  February  8,  1868,  on  this  subject,  I  rei*om- 
mended  an  additional  canal.  If  the  commerce  of  the  Ohio  River  could 
be  so  regulated  that  the  vessels  desiring  to  pass  there  would  arrive  reg- 
ularly at  fixed  intervals,  the  present  canal  would  be  abundantly  able  to 
accommodate  it.  The  greatest  number  of  vessels  that  have  ever  re- 
quested lockage  through  it  in  a  single  year  were  passed  through  last 
year.  The  number  locked  through  during  the  year  was  4,196,  and  the 
canal  and  locks  were  unoccupied  about  two-thirds  of  the  time.  This  is 
a  matter  of  accurate  and  absolute  record. 

But  the  commerce  of  the  river  does  not  and  cannot  reach  this  point 
in  such  a  regular  order.  It  happens  quite  often  during  each  year,  and 
especially  immediately  upon  a  rise  in  the  river  when  it  has  been  low  for 
some  time,  that  the  vessels  arrive  above  and  below  in  large  numbers, 
and  although  the  lockage  is  carried  on  uninterruptedly  by  night  and 
day,  very  expensive  delays  are  occasioned,  and  especially  to  passenger 
boats.  Another  canal  was  therefore  needed  when  I  made  my  report  in 
1868,  and  this  necessity  has  become  more  and  more  urgent  every  year 
since  on  account  of  the  steady  increase  in  this  commerce.  This  would  not 
now  entirely  remove  the  difficulties,  but  it  would  vastly  ameliorate  them. 

In  my  report  cf  18G8  I  recommended  that  this  additional  canal  should 
be  located  along  one  of  the  routes  on  the  Indiana  side,  and  gave,  what 
1  then  considered,  good  and  sufficient  reasons  for  locating  it  on  that 
side.  I  designed  this  canal  to  be  120  feet  wide,  and  to  be  provided  with 
locks  100  by  400  feet.  But  the  system  of  carrying  certain  freight 
notably  coal,  in  tows  composed  of  a  greater  or  less  number  of  boats 
and  barges,  under  the  guidance  of  a  tow-boat,  has  assumed  such  large 
dimensions,  and  interferes  so  much  on  the  present  canal  with  the  pas- 
senger and  ordinary  freight  vessels,  that  I  consider  it  best  now  that  a 
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special  canal  be  provided  for  the  exclusive  use  of  such  tows,  and,  for 
economy  of  superintendence  and  management,  would  locate  it  in  the  bed 
of  the  river  next  to  the  Kentucky  shore.  I  would  provide  for  a  width 
of  water-way  of  300  feet,  and  for  locks  whose  dimensions  would  be  the 
same  as  those  of  the  one  at  the  Davis  Island  Dam  just  below  Pittsburgh. 
The  normal  tow  could  then  be  passed  over  the  falls  without  being 
broken  up.  The  bulk  of  these  tows  arrive  at  the  canal  drawing  7  feet 
and  over,  and  begin  using  it  when  the  gauge-reading  at  the  head  is  7 
feet.  At  this  stage  the  difference  of  level  between  the  water  surfaee  of 
the  pool  above  and  the  one  below  the  falls  is  a  little  over  22  feet,  and 
this  would  be  the  maximum  amount  of  lift  to  be  provided  for  by  lock 
age.  The  embankment  to  form  its  sides,  as  well  as  the  locks,  should  be 
of  durable  but  the  very  plainest  and  the  least  expensive  masonry. 

I  recommend  that  this  coal  channel  be  independent  of  the  present 
canal,  because  it  often  happens  that  the  whole  canal  is  filled  with  coal- 
boats.  This  would  be  the  case  if  the  present  canal  were  widened.  Noth- 
ing could  prevent  it.  In  such  a  case  it  is  impossible  to  pass  a  passenger 
vessel  through.  We  have  no  means  of  moving  these  boats  out  of  the 
way  in  any  reasonable  time,  and  to  do  so  would  cause  a  great  expense, 
in  addition  to  the  most  \iolent  complaints  on  the  part  of  those  interested 
in  the  shipment  of  coal. 

For  (d).  In  the  widening  of  the  canal  only  that  portion  of  the  north 
bank  from  its  head  to  a  few  feet  below  the  railroad  bridge  was  touched. 
Therefore  the  old  side  walls  and  slopes  exist  on  that  side  from  just  be- 
low the  railroad  bridge  to  the  head  of  the  old  locks.  This  whole  side 
should  be  aligned  so  that  it  will  be  set  back  as  far  as  the  side  slopes  of 
the  basin  above  the  old  locks,  and  new  vertical  side- walls  built  through- 
out. The  old  walls  have  begun  to  fail,  and  need  frequent  repairs.  They 
were  originally  built  upon  a  very  economical  plan,  and  for  want  of 
funds,  I  believe.  That  they  never  have  been  replaced  on  that  account, 
I  know.  A  very  desirable  additional  width  of  50  feet  will  also  be  given 
to  the  canal  in  this  manner,  and  will  enable  boats  to  go  through  with 
greater  speed. 

For  (e).  As  the  work  now  stands  the  new  locks  of  the  canal  cannot 
be  used  for  any  stage  of  water  higher  than  lOJ  feet  on  the  gauge  at  the 
head  of  the  canal,  because  then  the  middle  lift-gates  become  submerged ; 
the  old  locks  are  not  large  enough  for  the  vessels  which  then  navigate 
the  river,  and  the  Indiana  Chute  is  not  passable  for  ascending  naviga- 
tion, since  the  current  in  it  is  then  still  too  strong..  Unless  the  river  then 
rises  rapidly  above  that  stage  or  falls  below  it,  navigation  at  this  locality 
is  temporarily  suspended.  If  the  river  rises  rapidly  the  difference  of 
level  between  the  two  pools  is  reduced,  and  the  velocity  of  the  current 
so  much  diminished  that  vessels  can  ascend.  If,  however,  the  river  falls 
the  middle  gates  can  again  be  used  and  lockage  resumed.  This  phenom- 
enal stnge  does  not  occur  very  often,  and  on  thirteen  occasions  when  it 
did  take  place  the  river  stages  varied  from  3  feet  9  inches  to  7  feet  t> 
inches  inside  of  twenty-four  hours.  Yet,  when  it  does  occur,  no  matter 
how  rarely,  and  the  river  hangs  as  it  were  in  this  impassable  conditioir, 
much  loss,  inconvenience,  and  complaint  ensue,  as  was  actually  the  case 
in  the  latter  part  of  December,  1881.  This  difficulty,  as  before  stated, 
can  be  removed  by  raising  the  lock  walls  of  the  upper  chamber  and  the 
middle  lift-gates  of  the  new  locks.  But  the  latter  are  already  extremely 
heavy,  and  an  additional  increase  in  their  height  would  be  very  objec- 
tionable in  many  respects.  Another  way  is  b}^  constructing  a  set  of  lift- 
gates  in  the  branch  above  the  new  locks,  and  using  the  space  between 
these  and  the  upper  lift-gates  as  a  chamber  for  high- water  lockage. 
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This  plan  is  the  most  economical.  It  will  make  lockage  passible  until 
the  water  rises  to  the  top  of  the  upper  lift-gates.  This  is  the  19^  foot 
stage  by  the  gauge  at  the  head  of  the  canal,  and  corresponds  to  17J  feet 
navigable  stage  at  the  head  of  the  Indiana  Chute. 

For  (/).  If  all  the  improvements  which  I  have  enumerated  above  are 
made,  the  whole  steamboat  navigation  of  the  Ohio  River,  during  good 
stages,  which  passes  here,  will  de])end  upon  tlie  stability  of  either  one 
of  the  sets  of  lift-gates  of  the  present  new  locks.  The  different  parts 
of  an  ordinary  cauaMock  have  been  at  all  times  and  in  all  countries 
liable  to  sudden  and  unexpected  accidents.  They  are  liable  to  occur  at 
any  time  on  the  gates  of  locks  of  such  large  dimensions  as  80  by  350 
feet,  and  their  great  lift.  The  great  loss  which  might  result  from  the 
breakage,  by  accident,  carelessness,  or  design,  of  either  of  these  gates, 
should  be  guarded  against,  and  the  best  and  surest  way  to  accomplish 
this  is  by  providing  a  duplicate  lock.  I  would  build  this  lock  with 
a  single  lift,  and  of  durable  but  least  expensive  masonry.  This  lock 
should  be  provided  with  complete  arrangements  for  being  flushed  ont- 
The  mud  and  silt  are  brought  down  by  this  river  in  high  stages  enor- 
mous quantities,  and  are  deposited  wherever  the  velocity  of  its  car- 
rent  is  checked.  A  rise  in  the  river  submerges  the  locks,  and  it  is 
often  after  such  a  rise  that  the  chambers  have  a  deposit  of  several  feet 
in  depth  in  them,  and  no  lockage  can  take  place  until  a  channel  is 
dredged  through  it.  The  present  old  and  new  locks  are  not  provided 
with  flushing  arrangements,  but  in  designing  any  new  work  of  my  own 
here  I  would  not  neglect  any  possible  arrangement  for  guarding  against 
mud  deposits  or  providing  for  their  prompt  removal. 

As  the  material  for  building  large  wooden  gates  is  now  becoming 
scarce  in  that  locality,  and  would  be  very  expensive  if  brought  there,  I 
think  the  time  has  arrived  when  the  gates  hereafter  to  be  built  should 
be  constructed  of  iron. 

For  ((/).  The  present  dry-dock  will  only  accommodat'C  boats  of  the  size 
which  could  use  the  old  locks  before  I  altered  them.  Very  few  of  such 
boats  now  run  on  this  river.  A  new  dry-dock  of  sufficient  capacity  to 
accoipmodate  the  largest  boats  which  now  use  the  canal  should  there- 
fore be  built.  The  old  locks  will  in  a  short  time  be  of  no  use  for  any 
steamboats,  and  of  no  use  in  assisting  coal-tows  through.  After  the 
independent  coal-boat  channel  which  I  have  suggested  is  built,  I  would 
convert  the  lower  half  of  these  locks  into  an  enlarged  dry-dock,  as  can 
easily  be  done  at  a  comparatively'  small  expense. 

For  (h),  A  much  larger  basin  than  now  exists  at  the  head  of  the  locks 
is  imperatively  needed  for  the  constantly  increasing  commerce,  and  to 
provide  the  water  for  the  additional  lockage  without  lowering  the  water 
in  t)ie  canal,  and  to  increase  the  number  of  possible  lockages  by  having 
more  room  to  work  in.  The  whole  si)ace,  if  the  above-specifled  improve- 
ments are  made,  included  between  the  south  bank  of  the  branch  and 
the  north  bank  ol  the  old  canal,  and  above  the  two  locks  and  dry-dock, 
should  be  converted  into  a  basin,  and  the  temporary  shops  and  store- 
houses which  now  stand  on  that  ground  should  be  transferi'ed  to  the 
south  of  the  new  locks,  and  be  made  permanent. 

2. — General  reasons. 

In  my  report  of  February  8,  1868,  I  recommended  improvements  for 
this  locality  which  1  estimated  would  cost  $4,628,500.  To  justify  my 
recommendation  I  called  att^^ntion  to  the  extent,  resources,  proiluctions, 
commerce,  wealth,  and  population  of  the  basin  of  the  Ohio  and  Missds- 
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p[)i  rivers,  the  great  importance  to  the  commerce  of  the  Ohio  Eiver  of 
iving  a  thorough  improvement  of  the  navigation  at  the  falls  thereof, 
id  the  exceptional  bad  treatment  and  neglect  which  the  commerce  had 
iceived  here. 

I" can  only  say  now  that  the  population,  the  value  of  productions  and 
anafactures,  and  the  wealth  of  the  Ohio  Basin  have  steadily  increased. 
s  commerce  received  a  severe  blow  from  the  civil  war,  but  since  the 
ilarged  canal  was  opened  in  1872  it  has  revived,  and  its  increase  has 
»n  in  proportion  to  the  increase  in  population,  &c.,  of  its  basin.  From 
WO  to  1880  the  increase  in  its  population  has  been  from  13,624,148  to 
1^63,201,  or  about  22  per  cent. 

The  government  assumed  charge  of  the  canal  on  June  11, 1847,  and 
nee  then  a  record  has  been  kept  of  the  registered  undertonnage  of 
revy  vessel  using  it.  The  registered  undertonnage  gives  only  about 
le-half  of  the  real  tonnage  or  load  carried.  The  following  table  is  pre- 
ired  from  this  record,  and  shows,  more  plainly  and  concisely  than  any 
ords  at  what  rate  the  commerce  of  this  river  has  increased: 


Period.  I     'Sla:2,« 


rom  Jane  11, 1874,  to  December  31,  1874,  iiiclnaivo 274,365 

rom  January  1,  1875,  to  December  31,  1875.  inclusive 757, 695 

rom  Jannary  1,  1876,  to  December  31,  1876,  inclasi vo 871, 446 

rom  January  1,  1877,  to  December  31,  1877,  inrlusive 909,610 

nom  January  1,  1878,  to  December  31,  1H78,  inrlusive 1,094,942 

rom  January  1,  1B79.  to  December  31,  1879,  iocluHive *778, 889 

rom  Januarv  1.  1880,  to  Jnne  30.  1880,  incluHive 543,105 

x»m  Jaly  1.  1880,  to  June  30,  1881,  inclusive 1,124,838 

'Canal  in  nae  only  about  one-half  the  time  in  connequenre  of  high-water,  ice,  and  low* water. 

The  increase  from  the  calendar  year  1875  to  the  fiscal  year  ending  last 
une  was,  therefore,  from  757,695  to  1,124,838  registered  undertonnage, 

r  about  48J  per  cent. 

•        "•  •  •  •  •  • 

The  Ohio  Kiver  Basin,  according  to  some  bulletins  relating  to  the  cen- 
ns  of  1880  which  I  have  been  able  to  see,  still  maintains  its  supremacy 
ver  any  other  of  the  portions  of  the  great  Mississippi  Basin.  Tt  still 
ields  enormous  quantities  of  iron,  steel,  coal,  petroleum,  wheat,  corn, 
ats,  salt,  and  tobacco,  and  its  numerous  manufacturing  interests  are  on 

steady  and  healtliy  increase. 

The  total  iuternal-revenue  collections  for  the  fiscal  year  which  ended 
nne  30, 1881 ,  were  over  8135,000,000.  Of  this  amount  over  $87,500,000 
rere  collected  in  the  eight  States  which,  wholly  or  in  part,  lie  in  this 
lasin. 

No  toll  has  ever  been  paid  on  the  Des  Moines  and  Kock  Island  Kapids 
[1  the  Upper  Mississippi,  and  Congress  has  appropriated  $5,955,350  to 
mx)rove  them,  against  $2,000,000  expended  here. 

In  order  to  improve  the  navigation  to  Lake  Superior,  the  government 
[1  1852  gave  the  State  of  Michigan  750,000  acres  of  laud  and  the  right 
f  way  to  build  a  canal  around  the  falls  of  Saint  Mary's  Kiver,  and  has 
appropriated  82,616,000  since  for  its  enlargement  and  the  improvement 
►f  the  river. 

As  the  work  now  stands,  it  is  inadequate  to  serve  the  interests  of  the 
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commerce  of  the  Ohio  Kiver,  and  it  will  become  more  and  more  so  each 
year  until  the  additional  works  suggested  by  me  are  completed. 

V. — RECORDS. 

Since  the  government  has  had  charge  of  the  operation  and  care  of 
this  canal,  a  great  many  records  have  been  kept,  and  as  some  of  them 
are  of  general  interest,  I  will  here  present  them  in  condensed  form: 

1.  Number  of  days  per  annum  when  a  canal  is  needed. — ^The  canal  was 
closed  by  high- water  sixty  days  in  1875,  fifty-four  in  1876,  twenty-nine 
in  1877,  twenty-five  in  1878,  fifty-one  in  1879,  fifty-seven  in  1880,  and 
forty-one  in  1881.  Total  in  seven  years,  three  hundred  and  seventeen 
days,  or  on  an  average  of  forty- five  and  two-sevenths  days  per  annnm. 
A  canal  is  therefore  needed,  on  an  average,  ten  and  one-half  months 
in  the  year. 

2.  Mud  and  silt  brought  dotvn  by  hightcater, — The  average  quantity  of 
mud  carried  here  by  high- water  is  200  pounds  to  100  cubic  feet  of  water,  or 
about  one  thirty-second  in  weight.  The  total  amount  of  deposit  dredg- 
ed here  during  the  six  years  included  between  the  Ist  of  January,  1876, 
and  the  1st  of  January,  1882,  was  447,772  cubic  yards,  or  an  average  of 
74,629  cubic  yards  per  annum.  Of  this,  299,702  cubic  yards  were  re- 
moved from  the  canal  and  148,070  from  below  the  locks. 

3.  Delays. — Delays  occur  whenever  a  great  number  of  vessels  arrive 
at  the  locks  at  about  the  same  time,  notwithstanding  the  fact  that  lock- 
age is  then  carried  on  uninterruptedly  day  and  night.  The  greatest  of 
these  occur  on  a  so-called  coal  rise;  that  is,  when  the  river  rises  suffi- 
ciently to  liberate  large  numbers  of  coal  tows  at  Pittsburgh  and  below. 
Since  the  government  has  had  charge  of  the  canal  these  coal  rises  have 
averaged  five  in  number  per  annum.  The  averaged  time  required  to 
lock  everything  through  on  such  occasions  is  about  six  days.  The 
greatest  number  of  lockages  made  with  the  new  locks  in  twenty-four 
hours  has  been  twenty- one.  At  each  lockage  of  the  new  locks  from  two 
to  three  coal  boat«  or  six  coal  barges  are  passed  through.  One  coal  boat 
or  four  coal  barges  are  locked  through  the  remodel^  old  locks  at  one 
lockage.  Asid  e  from  the  delay  of  t  he  coal  fleets,  from  eighteen  to  twenty- 
four  passenger  steamers  are  delayed  on  such  occasions.  The  average 
delay  to  each  one  has  been  fourteen  and  a  half  hours.  The  average 
cost  of  each  day's  delay  to  them  is  $200  per  steamer. 

VI.— ESTIMATES. 

FOR  (a)  IMPROVEMENT  ON  FALLS. 

Conipletiug  the  removal  of  the  worst  ohstnictions  in  the  Indiana  Chate.  $129, 400  00 

300  feet  extension  of  BouW  dam  in  Middle  Chute 13,800  Oi> 

320  feet  of  movable  dam  in  Indiana  Chute 26, 4^  00 

800  feet  Thdnard  shutters 50,400  OO 

Contingencies,  superintendence,  &c 22, 008  00 

Total 242.088  00 

FOR  (b)   ENLARGING  ENTRANCE  TO  CANAL. 

Earth  excavation |«4,l?U0  0(»  UO 

Slate  excavation 48,330  00  W 

Moving  side  wall 11,354  40  l^) 

Contingencies,  superintendence,  &'c 13, 831  €0  t>0 

Total 138,316  00  W 
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FOR  (C)  INDEPENDENT  COAL  CANAL. 

• 

Earth  excavation - $268,530  00 

Hock  excavation 1, 150, 452  00 

Removing  old  walls 21, 688  00 

Retaining  walls  on  north  side,  east  of  railroad  bridge 20, 000  00 

Retaining  walls  on  north  side,  west  of  railroad  bridge 200, 000  00 

Lock  masonry 997, 800  00 

Gates  and  machinery 100, 000  00 

Movable  dams 32, 000  00 

Steamer  and  dredges 80, 000  00 

Contingencies,  superintendence,  &c 28i,  047  00 

Total 3.102,517  00 

FOR  (d)  ALIGNING  NORTH   WALL  OF   CANAL,   WIDENING  THE   PRESENT    CANAL  50  FEET, 
AND  BUILDING  NEW  SIDE  WALLS. 

Earth  excavation $180, 200  00 

Rock  excavation 288,400  00 

Removal  of  old  wall 31,000  00 

Removal  of  paving 28, 100  00 

New  retaining  wall 201, 200  00 

New  bridge  at  Eighteenth  street 30, 400  00 

Purchase  of  land 5,000  00 

Contingencies,  superintendence,  &c 76, 430  00 

Total 840,730  00 

FOR   (c)     SET    OF    GATES    IN    BRANCH   ABOVE    NEW  LOCKS,   TO    PROVIDE    HIGH-WATER 

LOCKAGE. 

Earth  excavation $1, 110  00 

Rock  excavation 200  00 

Removing  retaining  wall 1, 560  00 

Coffer-dam,  pumping,  &c 1, 000  00 

Masonry 36,980  00 

Gates  and  machinery 7, 500  00 

Contingencies,  superintendence,  &c 4, 845  00 

Total 53,195  00 

FOR  (/)   NEW   IX>CK   PARALLEL    TO    THE    PRESENT    NEW  LOCKS,    AND    400   FEET  LONG 

AND  80  FEET  WIDE. 

Earth  excavation $66,600  00 

Rock  excavation 160,000  00 

Slate  excavation 90.000  00 

Masonry 385,500  00 

Iron  gates 125,700  00 

Gate  machinery 10,000  00 

New  bridge  to  Shippingsport 34,200  00 

New  office,  dwelling,  and  stable 8,000  00 

Contingencies,  superintendence,  &.c 88, 000  00 

Total 968,000  00 

FOR  (g)  NEW  DRY-DOCK  TO  ACCOMMODATE  THE  LARGEST  VESSELS. 

Earth  excavation $28, 600  00 

Slat©  excavation 22,300  00 

Masonrv 79, 000  00 

Paving 13,200  00 

Iron  gates  and  machinery 14, 000  00 

New  bridge  to  Shippingsport 20, 520  00 

Filling  old  lock-chambers 21,500  00 

Contingencies,  superintendence,  &c 19, 912  00 

Total 219,032  00 
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FOR  (A)  ENLARGING  THE  BASIN  AT  THE  HEAD  OF  THE  LOCKS. 

Earth  excavation fl32,600  in> 

Slate  excavation 113, 300  GO 

Removing  old  paving 1, 400  00 

Removing  old  walls 12, 600  (4) 

Removing  old  lock-walls 7,400  OO 

New  re  taming- walls 42, 000  UO 

New  workshops  and  storehouses 10, 000  00 

Contingencies,  supetintendeuce,  &c 31, 930  00 

Total 351.230  00 

RECAPITULATION  OF  ESTIMATES. 

(a)  Improvement  on  falls |242, 068  00 

(b)  Enlarging  entrance  to  canal 138, 316  00 

c)  Independent  coal  canal 3, 102, 517  00 

d)  Widening  the  old  canal  and  aligning  the  north  hank 840, 730  00 

(e)  Extra  set  of  gates  in  branch  for  high- water  lockage 53, 196  00 

(/)New  lock  parallel  to  present  new  locks  . .' 968.000  (O 

(g)  New  dry-dock 219,032  00 

(h)  Enlarging  basin  at  head  of  locks 351, 230  00 

Total 5,915,1UH  00 

The  order  in  which  the  work  should  be  executed  is  as  follows,  viz: 

Extra  set  of  gates  in  branch  for  high-water  lockage ^3, 195  00 

Improvement  on  falls 242,  OtW  00 

Enlarging  entrance  to  the  canal 138,316  00 

Independent  coal  canal 3, 102,517  00 

New  lock  parallel  to  present  new  locks 968, 000  00 

New  dry-dock 219,032  00 

Widening  old  canal  and  aligning  the  north  bank 840, 730  00 

Enlarging  basin  at  head  of  the  locks 351, 230  00 

I  have  attempted  to  make  these  estimates  sufficiently  large  to  cover  the 
expense  of  delays  due  to  inadequate  appropriations.  If  the  latter  coald 
be  made  at  the  rate  of,  say,  $500,000  for  the  first  year,  $1,000,000  for  each 
of  the  next  four  years,  and  $500,000  for  each  of  the  next  two  years,  the 
work  could  undoubtedly  be  completed  in  an  economical  and*  business- 
like manner,  and  at  a  saving  of  about  $500,000.  At  all  events,  there 
should  be  an  immediate  appropriation  of  $500,000  to  do  the  work  in- 
cluded in  the  first  three  items  as  soon  as  it  can  possibly  be  done.  In  a 
few  years  the  present  wooden  gates  of  the  new  locks  must  be  replaced 
by  iron  gates,  and  this  will  cost  about  $125,000,  but  would  not,  under 
existing  laws,  require  a  special  appropriation,  since  this  item  would  nat- 
ually  come  under  the  head  of  operation  and  care  of  the  canal. 

I  transmit  herewith  three  sheets  of  tracings  to  illustrate  this  report. 

Sheet  I  gives  a  map  of  the  Falls  of  the  Ohio  River,  on  which  the  pro- 
posed improvements  are  indicated,  and  also  a  map  on  a  small  scale  to 
show  the  position  of  these  obstructions  in  relation  to  the  Mississippi 
and  Ohio  valleys. 

Sheet  II  shows  the  condition  of  the  Louisville  and  Portland  Canal  on 
July  1,  1867. 

Sheet  III  shows  the  condition  of  this  canal  on  January  1, 1882. 

These  three  sheets  are  intended  to  form  a  part  of  this  report,  aod 
should,  if  possible,  be  photolithographed  and  form  a  part  of  whatever 
printed  copies  may  be  published. 

Very  respectfully,  your  obedient  servant, 

G.  Weitzbl, 

Major  ofEngineerg. 

Brig.  Gen.  H.  G.  WRiaHT, 

Chief  of  UngiiieerSj  U.  S.  A. 
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X2. 

OPERATING  AND  MAINTAINING  THE  LOUISVILLE  AND  PORTLAND  CANAL. 

The  past  year  has  been  remarkable  for  the  niimber  and  duration  of 
the  high  stages  of  the  river.  The  average  annual  period  during  which 
the  canal  was  required  by  the  commerce  of  the  Ohio  River  during  the 
previous  seven  years  was  about  three  hundred  and  twenty  days.  Dur- 
ing the  past  year  it  was  required  only  two  hundred  and  fifty  days,  and 
was  closed  one  hundred  and  fifteen  days  on  account  of  high  water  only. 

The  same  policy  which  has  heretofore  been  pursued  has  been  followed 
during  the  past  year.  Eepairs  have  been  made  in  the  order  of  neces- 
sity, and  as  far  as  possible  they  have  been  made  permanent. 

The  canal  proper  is  in  good  condition,  except  the  original  paved  slopes 
and  side  walls  of  the  old  canal  on  the  north  side.  These  now  need  fre- 
quent repairs. 

The  amount  needed  during  the  next  year  to  make  the  permanent  re- 
pairs which  are  necessary  is  $11,500.  Of  this  amount  $2,500  will  be  re- 
quired for  new  upper  gates  of  the  old  locks,  $2,000  for  the  new  boilers 
for  the  gate  engines  on  the  new  locks,  $5,000  for  new  upper  gates  of 
the  new  locks,  and  $2,000  for  a  new  cottage  for  the  tender  at  the  Eight- 
eenth street  swing  bridge. 

During  the  year  3,904  vessels  have  passed  through  the  canal,  whose 
registered  undertonnage  amounted  to  904,343  tons. 

In  iuldition  to  the  general  merchandise  which  they  transported, 
11,348,000  bushels  of  coal,  25,800  tons  of  iron  ore,  and  58,850  barrels  of 
salt  were  carried  by  them. 

The  receipts  from  dredging  for  private  parties,  use  of  dry-dock,  and 
rents  during  the  year  amounted  to  $243.75.  This  has  been  placed  to  the 
credit  of  the  Treasurer  of  the  United  States,  since  no  other  disposition 
of  it  has  yet  been  provided  for  by  legislation. 

The  total  amount  expended  during  the  year  was  $66,533.65.  Of  this 
amount  $7,615.18,  the  sum  remaining  as  a  balance  from  the  improvement 
fund  of  the  previous  year,  was  expended  in  part  payment  of  the  cost  of 
construction  of  the  aprondam  at  the  head  of  the  canal;  the  sum  of 
$16,216  was  expended  on  the  same  improvement,  and  on  the  reconstruc- 
tion of  lock-gates  and  other  works  on  the  new  and  old  locks ;  leaving 
the  cost  of  operating  the  canal  about  $43,000,  or  near  the  usual  average. 
'  The  amount  estimated  as  necessary  for  operating  and  maintaining 
the  canal  for  the  fiscal  year  ending  June  30, 1883,  is  $51,720,  of  which 
$40,220  is  intended  for  operating  and  minor  repairs  and  $11,500  for  per- 
manent repairs. 

For  the  fiscal  year  ending  June  30,  1884,  it  is  probable  that  $40,220 
will  be  needed  for  operating  and  minor  repairs,  and  a  new  set  of  boilers 
for  the  tow-boat. 

The  expenditures  for  permanent  repairs  since  the  government  took 
charge,  i.  e.,  during  a  period  of  eight  years  and  nineteen  days,  have  been 
about  $167,000. 

The  appended  report  of  Mr.  P,  J.  Schopp,  my  assistant,  on  the  improve- 
ent  and  su  perintendence  of  the  canal,  gives  further  details. 


REPORT  OF  MR.   P.  J.   BCHOPP,   ASSISTANT  ENGINEER  AND  SUPERINTENDENT    OF  THE 

CANAL. 

LomsviLLB,  Ky.,  July  1,  1882. 
Sir  :  I  have  the  honor  to  Bnbmit  herewith  report  upon  operating  and  care  of  Louis- 
ville and  Portland  Canal  for  the  fiscal  year  ending  June  30,  1882. 
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During  two  hundred  and  fifty  days  in  the  year,  the  canal  was  in  operation,  and  closed 
one  hundred  and  fifteen  days  on  account  of  high  water.  The  large  locks  were  clotted 
for  fifteen  days,  during  which  time  vessels  navigating  the  canal  passed  througli  the 
remodeled  old  locks.  Navigation  through  the  canal  was  not  interrupted  duriug  the 
low  water  season. 

During  the  fiscal  year  3,964  vessels,  representing  904,343  tons  nndertonna^e, 
11,348,000  hushels  of  coal,  25,800  tons  of  iron  ore,  and  58,850  barrels  of  salt  passed 
through  the  locks. 

The  apron-dam  at  the  entrance  to  the  canal,  which  had  been  seriously  damaged  by 
ice,  was  reconstructed  and  repaired. 

The  waste-weir  close  to  the  retaining  wall  on  the  north  side  has  been  done  awsy 
with  and  closed  up,  and  the  apron -dam  raised  to  the  12-foot  mark  on  the  apper  gauge 
for  a  distance  of  326  feet.  The  entrance  and  exit  of  boat«  is  now  much  safer  and  less 
hazardous,  though  this  part  of  the  improvement  is  not  yet  finished.  It  will  be  com- 
pleted as  soon  as  the  water  falls  sufficiently  to  commence  wt^rk,  the  material  being  all 
on  hand. 

At  a  distance  of  660  feet  from  the  end  of  the  north  retaining  wall  a  section  of  uiov- 
able  dam  of  100  feet  length  (Th^uard  system)  has  been  constructed  in  place  of  a  per- 
manent crib-dam.  Years  of  observation  had  shown  the  necessity  of  a  larger  opening 
than  the  old  waste-weir.  The  movable  Th^uard  shutters  may  be  lowered  in  casA  of 
a  large  run  of  drift-wood,  and  particularly  in  an  ice  run  they  will  be  of  great  service. 
preventing  the  wedging  in  of  large  masses  of  ice  into  the  narrow  mouth  of  the  canal. 
Beyond  this  movable  dam  the  damaged  part  of  the  apron-dam  (of  which  the  mova- 
ble dam  IS  part)  has  been  repaired  to  its  original  height. 

Along  the  canal  the  old  retaining  wall  on  the  north  side  had  to  be  repaired  in  sev- 
eral places,  and  also  the  fence  running  the  entire  length  on  the  south  side  from  th« 
railroad  bridge  to  the  locks. 

The  dry-dock  has  been  provided  with  a  new  set  of  gates  and  is  now  in  ^ood  order. 
When  the  stage  of  water  permitted,  the, dock  was  almost  exclusively  occupie<l  by  ves- 
sels belonging  to  the  canal  which  needed  repairs. 

The  old  locks  did  good  service  during  low  water  and  while  the  new  locks  were 
under  repairs.  Subsequently,  however,  the  upper  lift-gates,  which  were  old  and  had 
not  been  replaced  under  the  present  management,  gave  way,  necessitating  the  eon- 
struction  of  a  new  set  of  gat-cs.    These  gates  will  be  finished  in  a  few  months. 

At  the  new  locks  the  projected  improvements  were  continued.  New  hollow  qnoin« 
ior  lower-gate  recesses  were  placed  previous  to  the  erection  of  iron  suspension  col- 
umns. 

The  old  lower  gates  being  in  a  dilapidated  condition,  preparations  for  bnilding  a 
new  set  had  been  made  last  year.  The  new  gates  were  built  at  the  canal  shops  during 
the  fiscal  year,  and  are  now  finished  and  lying  in  the  basin  above  the  locks,  reiady  to  be 
hung  as  soon  as  practicable. 

The  rotten  middle  gates  were  replaced  by  a  set' of  new  gates  during  the  time  the 
locks  were  closed  for  repairs. 

Columns  for  their  suspension  had  been  previouslv  erected.  The  plan  adopted  of 
carrying  part  of  the  weight  of  these  necessarily  very  heavy  gates  by  suspension  works 
very  sati^actorily.  The  gates  move  with  ease,  and  are  operated  with  an  average 
pressure  of  steam  of  not  more  than  15  pounds  to  the  square  inch. 

Timber  and  iron- work  for  a  new  set  of  upper  gates  for  the  new  locks  have  been 
ordered  and  most  of  the  heavy  iron- work  has  been  prepared.  These  gates  will  be 
built  at  the  canal  shops  during  the  next  fiscal  year.  The  iron  columns  to  sospead 
them  are  also  on  hand. 

New  boilers  for  the  lock  machinery  have  been  contracted  for. 

A  large  pump  to  feed  the  boilers,  and  at  the  same  time  to  act  as  fire-pump  by  pump- 
ing the  water  through  laid  pipes  to  the  top  of  the  slope  in  the  vicinity  of  tlie  buildings, 
has  also  been  placed  at  the  middle  gates  on  the  north  side.  The  pnmp,  too,  is  and 
to  clean  the  lock- walls  of  sediment  and  does  ^ood  service.  For  the  latter  purpose  a 
similar  pump  should  be  placed  on  the  south  side. 

Extensive  repairs  were  needed  in  the  dredge  department  during  the  past  and  will 
be  needed  during  the  next  fiscal  year.  The  mud-scows  built  six  years  aeo  were  to  a 
great  extent  rotten.  Three  of  them  have  been  thoroughly  repaired  and  tne  fonrtii  i» 
m  the  dry-dock.  The  tow-boat  Walker  Morris  needs  an  overhauling,  and  dredge  No. 
2  must  soon  be  put  on  the  ways  for  extensive  repairs. 

During  the  fiscal  year  dredge  No.  2  received  a  new  boiler. 

The  Eighteenth  Street  Bridge  across  the  canal,  over  which  the  traffic  is  considerable 
on  account  of  the  cement  mills  and  stone-blasting  for  the  streets,  has  been  repaired, 
partly  new  joists  and  new  decking  being  placed. 

No  new  machinery  has  been  added  to  the  machine  shops.  The  frame  buildings  as 
well  as  the  fences  around  the  locks  have  been  whitewashed,  and  the  office  and  dwell- 
ing near  the  locks  been  painted.  Trees  have  been  planted  and  the  grounds  kept  in 
neat  appearance. 
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No  provisions  have  been  made  to  build  a  bridge-tender's  cottage.  The  present  one 
has  been  somewhat  repaired. 

The  number  of  regularly  employed  men  is  thirty-eight. 

Charges  for  extra  work  of  dredges,  use  of  tow-boat  and  dry-dock  were  the  same  as 
in  former  years,  viz,  $2.50  per  hoar  for  dredging;  |2.50  for  nse  of  steam  pump;  for 
towing,  harbor  rates ;  for  the  use  of  dry-dock,  $15  for  first  and  SIO  for  each  snbseqaent 
day. 

The  receipts  from  extra  work  of  dredging,  use  of  dry-dock  and  tow-boat,  and  rent 
for  dwelling  and  cement-pipe  works  during  the  fiscal  year  amount  to  $*i43.75. 

The  total  expenditures  for  the  fiscal  year  were  $66,533.65,  of  which  $7,615.18  have 
been  for  permanent  improvements. 

During  the  next  fiscal  year  new  upper  lift-gates  for  old  canal  will  be  finished  and  a 
net  of  new  upper  gat«>s  for  new  locks  will  be  built  at  the  canal  shops,  besides  such  re- 
pairs as  prove  necessary  during  the  year. 

My  estimate  submitted  last  year  for  the  fiscal  year  ending  Juno  :30,  1683,  needs,  cor- 
rection. The  employment  of  an  additional  lock-hand  was  a  necessity,  and  consequently 
the  regular  pay  roll  will  be  increased  $600.  The  item  "general  repairs"  must  also  be 
increa«ed  on  account  of  repairs  to  tow-boat  and  dredge  No.  2. 

With  the  building  of  new  upper  gates  for  old  and  new  locks,  cottage,  and  boiler  for 
low-boat,  the  permanent  improvements  will  have  been  completed  and  the  work  be  in 
Hiich  a  condition  that  for  some  time,  provided  no  unforeseen  accidents  occur,  the  ex- 
penses will  only  be  for  operating  and  care,  in  a  round  sum  about  $40,000  in  a  year, 
exclusive  of  any  amount  that  may  be  appropriated  for  works  recommeuded  by  you  in 
spt'cial  report  dated  February  10,*  1882. 

Special  estimates  for  the  fiscal  years  1882-^83  and  l883-'84  are  submitted. 

Tables  for  comparison  with  former  years  are  annexed.  The  tables  were  made  up 
from  records  kept  in  this  ofiice. 

Very  respectfully,  your  obedient  servant, 

Philip  J.  Schopp, 
Superintendent  Louieville  and  Portland  Canal. 

Maj.  G.  Wkitzel, 

Corps  of  Engineers,  U,  S,  A. 


Approximate  estimate  of  expenditures  on  the  LoiUsville  and  Portland  Canal  for  the  fiscal  year 

ending  June  30,  18b3. 

Permanent  improvements : 

New  upper  gates,  old  locks *$2,<500 

Boilers  for  gates  engines "2,000 

$4,500 

New  upper  gates,  new  locks 5, 000 

Cottage  for  bridge-tender 2,000 

7,000 

Operating  and  care : 

General  repairs 4, 800 

Miscellaneous,  office,  fuel,  oil,  &c 4, 700 

Extra  labor 1, 500 

Regular  pay-roll 29, 2V0 

40,220 

Total 

51,720 

Approximate  estiinate  of  expenditures  on  the  Louierilleand  Portland  Canal  for  the  fiscal  year 

ending  June  30,  18b4. 
Operating  and  care : 

A  new  set  of  boilers  for  tow-boat $2,000 

General  repairs  2, 800 

Miscellaneous,  office,  fuel,  oil,  &c 4, 700 

Extra  labor : ,1,500 

Regular  pay-roll 29, 220 

Total 40,220 


*From  last  year's  estimates,  the  work  not  being  finished 
120  E 
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Financial  statement  for  fiscal  year  ending  June  30,  1882. 


Receipts. 


Rents 

Drrdock... 
Dredging... 

Total. 


Lockage  department 
Dredge  department.. 
ImproTement 

Total 


$i2,SM96 

16,381  52 
7.615  16 


66^50  65 


Detailed  statement  of  expenditures  on  the  Louisville  and  Portland  Canal  during  the  fiscal 

year  ending  June  30, 1882. 


Konth. 


Lockage  department. 


I 


9 


■^8 

a 


d 

^ 

^ 


§ 

Pi 


I 


O 


1881. 

Jnly 

August 

September 

October   

November 

December 

1882. 

Jsnnary 

February 

Marob 

April 

M^y 

Jane 

Total 


$1. 641  32 
2,288  12 
1.4S1  65 
4,2.'»  96 
3,329  20 
2,256  00 


1.922  74 
1,800  75 
1,911  83 
1, 770  00 
1.653  37 
1,643  34 


1903  83 
3,445  68 
1,853  41 
1.581  74 
1,872  70 
958  97 


2,049  68 
178  00 
592  39 

1, 010  79 
737  65 

1, 031  16 


$17  92 

16  46 

17  69 
10  59 

18  71 


$24  38 

450 


18  63 

90 

936 

16  82 


25,962  28 


16, 216  00 


8  52 
185  49 


2540 

*$l"05 

I 

27  00 
58  30 
18  10 

4  50  ' 
25  00  I 

8  00 


$2,587  4* 

5.754  7S 
3.882  65 
5.871  69 
5.220  61 
8,266  02 


4.018  «5 
2,037  96 
Z581  68 
2.M2  11 
2.416  OS 
2. 688  OS 


248  18  I      42, 556  96 


Month 


Jaly 

August  — 
September  . 

October 

Neyemcer . . 
December . , 


1881. 


January.. 
February. 
Kareb 
Ap- 


1F82. 


Dredge  department 


I 


45?: 


fay. 
June. 


Total. 


$885  00 
835  00 
835  00 
835  00 
828  83 
835  00 


835  00 
835  00 
835  00 
847  00 
835  00 
835  00  I 


It 


$634  68 
864  56 
825  79 
282  01 
235  84 

1,804  25 


99  45 

267  28 

18  02 

1.110  45 

1,206  29 

487  57 


i 

i 

CD 

I 
B 


$1,469  68 
1,199  56 
1, 160  79 
1. 117  01 
1.064  17 
2,139  25 


934  45 
1,102  28 

853  02 
1.0S7  45 
2,041  29 
1.822  57 


10,025  38  I   6,336  19 


16,861  58 


$1,733  30 
413  57  L 
6,458  73  "^ 
968  ' 


•I 


$5.790  38 
7.a67l« 
9,982  17 
«.90eS8 
0.284  78 
5,405  27 


4.062  51 
3.140  21 
S.384  7« 

4,750  56 
4.457  31 
4.010  50 


7,615  18        06^533 «» 
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Statement  of  hoais  pas8€d  through  the  canal  during  thefincal  gear  ending  June  30,1882,  with 
number  and  cost  of  lockages  and  amount  and  cost  of  dredging. 


Namber  and  nndertoDnage  of  steamboats,  barges,  &c.,  passed  through  the  locks. 


Month. 


1881. 

July 

August 

September 

October 

Korember 

December 

1882. 

Jukuary 

ITebruary  . 

March 

April 

May 

June 

Total 


i 

a 


Cost  per  lockage,  excluding 
dredging. 


Cost  per 
Icekage. 


177 
147 
90 
160 
261 
150 


13 


284 
181 
119 


1.679 


$14,618+ 
39. 148- 
37.383- 
36.698-f 
20.0024- 
21. 7734- 


I 

Cost  per  I  Cost  per 

boat  ton. 


$7.35  + 
19.844-, 
18.9884-! 
18.6094- 
8.08I+' 
7. 1154-1 


309.08  4-  174. 698-! 

'    31.353- 

18.3894- 
8. 969-, 

5.38  4-i 
9. 143+ 


72. 784- 

36.69  — ! 

9.866+ 

13.  348+ 
22.688+ 


Cents. 
2.925+ 
10. 174+ 
19.70  4i 
16.658+, 
3.437+ 
3.92  + 


70. 278- 
9.72  + 
5. 347+ 
1.533+1 

1. 787- 
3.409- 


Genu. 
10. 89  + 

14.83  + 
11.48  - 
63.92  --, 
81.46  + 
6&65 


Total  cost. 


Per 

lockage. 


35. 81  + 


13. 41  + 
26.08  + 

7.928+ 


$22.92  + 

47.8084- 
60.26  + 
43.679+ 
24.08  - 
36w085+ 


380.96  - 
112. 151+ 
49. 053+ 
16.759- 
24.626 
33.701+ 


Per 

boat 


$11,526- 
23.98  + 
25.556+ 
22.257 
9.73 
11.776+ 


215.826+ 

4^31 

17.903+ 
6.741-- 
9.927-- 

13. 641+ 


Per 

ton. 


Cents. 

4.587+ 
12.294 
16.52  + 
19.82  -f 

4.13  + 
1+ 


6.411-1 


86.84  + 
14.99  — 
7.146+ 
2  603+ 
3.29  - 
6.086+ 
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Abstract  of  bids  received  and  opened  by  Maj,  G.  Weiizel,  Corps  of  Engineers,  U.  S,  J.,oi 
June  12,  1882,  for  furnishing  coal  for  use  on  the  Louisffille  and  Portland  Canal. 


Names  of  bidders. 


Residence  of 
bidders. 


1  Byrne  &.  Speed Louisville,  Kj. . 

2  Hugh  O'Donnell  &  Co I  Loaisrillc.Ky.. 

9     Austin  H.  Dugan  &  Co Loaisville,  Ky . . 


Per  bush. 


10  HI 


II 

He 

SsJ 


Per  bush, 
10  11 

Hi 


111 
111 

b  •  a 

Ill 
ll§ 

111 


.50 


IP 


§1 


111 

1^^ 


Ferftfi«A. 
$0  11 
111 


Perbush.  \PierUuk. 
10  11    I       |0  0»i 

isf ; 9} 


Abstract  of  bids  received  and  opened  by  Maj,  G,  WeitMclf  Corps  of  Engineers,  U,  8.  A.,  on 
May  27,  18S2,  for  furnishing  two  steam  boilers  for  the  Louisville  and  Portland  Canal, 


Names  of  bidders. 


Besidence. 


I 


l,3f0 


Robert  W.  Ramsey . , 
M.  Zier&Co 


LonisTiUcs  Ky 

New  Albany,  Ind. . 


WORK  OF  DREDGING  DEPARTMENT  AND  EXPENDITURES  ON  IT  FOR  THE  FISCAL  TEAR 

ENDING  JUNE  '30,  1882. 

Time  dredging days..  175i 

Time  lost : 

By  high  water do...  89 

By  Suodaysand  holidays do...  59 

By  repairs do...  Hi 

By  otner  labor : do...  30 

Cable  yards  excavated  daring  year 88,1^ 

Cabic  yards  excavated  per  day 468. 9S 

Salaries : 

For  the  year $10,(»5» 

Per  day 27.466 

Cost  repairs : 

For  the  year 6, 336  19 

Per  day 18  Is 

Cost  for  dredging  only 8,110  ^ 

Cost  per  working  day  of  actual  dredging , 46.  «16- 

Cost  per  cubic  yard  excavated 0.9e6d+ 
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Subject. 


Page. 


I    Parti.      Part  II.  Part  in. 


A. 

Adams*  flume,  for  river  improvoinent,  test  of \ 

Abnepee  Harbor,  Wis.,  improvement  of , 

Alabama  River,  improvement  of ! 

Alexandria,  Mo.,  improvement  of  Mississippi  River  at.j 

Allegheny  River,  Pa.,  improvement  of | 

Alpena  Harbor,  Mich.,  improvement  of ; 

Altamaha  River,  Ga.,  impix>vement  of ; 

Alton  Harbor,  111.,  improvement  of I 

Amit^  River,  La.,  improvement  of 

Andalusia,  Mo.,  improvement  of  Mississippi  River  at..! 
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